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ABSOLUTELY ESSENTIAL
THREE-IN-ONE — scope, peak-to- peak: meter, audlo
oscillator — Model 3441-A is the perfect answer for this
essential piece of equipment for more than half the TV
repair ]0})5 Unlike radio with a smvle sine wave, com-
plex sine waves in TV require a scope for efficient satis-
factory servicing. Exceptmnal sensitivity (101nv). 4.5me
bandwidth — more than enough for color. This Triplett
unit provides a complete analyms in itself. A scope is the
only single piece with which you see wave forms and at
the same time read pedk to-peak voltages. The huilt-in

peak-to-peak meter is not dependent on lme voltages
for accuracy. .

Have your dlstrlbutol zdemonstxate how the valuable
book, “Scope Connectloné, included with thls unit com-
pletely almp]lﬁeb the operatlon of a scope. .
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ALL GOLOR SERVICING

OVER 50% BLACK & WHITE SERVICING

“Scope Connections,” available separately at $2 for
those who already own a scopei will prove o you that
if you can use a VOM you can get the other 909 of use
out of your scope.:You've neveriseen a scope guide like
this! Illustrations show ;em]xé in actual photos and
simplified diagrams. At }om P
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nitdl data, replacement chart and 57

PRICE $22.95 Including tech-

31% 14" plastic box.

'REPLACEMENT CARTRIDGE KIT

as a companion to the RK-54

The 3 CARTRIDGES in the RK-56 Kit provide dependable, quickly-
installed replacements for 218 cartridges of seven manufacturers.

When used with the RK-54 Kit (where 3 cartridges replace 192)
you will have profitable replacements for 410 of the most fre-
quently used phono cartridges!

Here is broadest coverage for the lowest investment.
The RK-5¢6 Kit contains:

*Model W72 has a slip-on capacitor furnished as an accessory. With the capacitor, output is 2 volts
without the capacitor, output is 4 volts,

Available at your Shure Distributor . . . or write to Shure for complete
information on this new profitable replacement kit.

@D o ottt 7 Dty

"SHURE BROTHERS, INC.

206 Harirey Avenve . Evanston, lllinois
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IDEAL FOR RADIO-TV SERVICE WORK...DRILLS
STEEL
STONE
BRICK
CEMENT
wWooD
PLASTIC
EVERYTHING
PERFECTLY

14y DAt o

%" is too small really, for most work — %2’ is too big. This %’ is just right. Gearing
down from high speed to 800 RPM under load, a speed suitable for all types of
drilling, not only multiplies the usefulness of this drill, but also saves you money —
because now you can use and reuse regular carbon steel bits — which burn up at
higher speeds. Polishing, buffing, waxing, etc., go better too at this lower speed.
Features of this big powerful new WEN Drill include GENUINE %’ JACOBS GEARED
CHUCK WITH KEY; UNIVERSAL 115 V. AC/DC 2 AMP. MOTOR for ample power and
torque; HELICAL GEARS for smooth, quiet operation
and long life; STURDY HANDLE for maximum safety
and convenience; 6 FT. CORD, rubber covered, heavy MODEL 707

duty; LUSTROUS SILVER GRAY CASE; COMPACT DE-
SIGN, length 9, height 6”; LIGHT WEIGHT, only 3% $
Ibs. —and many other features never before combined °

in a drill at anywhere near this price. A price that gives
you a superb new %’ geared down, multi-useful power LIST
drill for the cost of an ordinary %" job.

ROUNDS OUT THE WEN LINE OF HIGH GRADE—LOW COST
ELECTRIC POWER TOOLS FOR HOME AND SHOP

*Quick-Fae” ELECTRONIC SOLDERING GUNS-STANDARD & SPECIAL PURPOSE TIPS | ELECTRIC SANDERS=POLISHERS ELECTRIC POWER SAW & TABLE | %" POWER DRILL

iird ; :
Kit 9,95 5 - KIT *16.935 KIT 19.95 | . B . $26.95
=

YOUR DEALER HAS THEM OR CAN GET THEM FOR YOU

WEN PRODUCTS , INC 5808 NORTHWEST HIGHWAY

CHICAGO 31, ILLINOIS
(Export sales, Scheel International, Inc., Chicago)

Servicemen Conventions

Several years ago, with the advent
of TV, RETMA members opined that
it would be wise to “educate” radio
servicemen so they would be able to
fix the new TV sets which were then
being marketed in quantity and thus
keep the public in a happy frame of
mind. In 1947 or 1948, if memory serves
me right, almost $50,000 was allocated
by RETMA for the purpose of holding
clinics in key cities. To RETMA’s credit
let it be said that they candidly admitted
then that the future of TV rested
heavily on independent servicemen’s
competency and at the same time they,
the RETMA members, were appropri-
ating the $50,000 to insure their own
investment by thus collaborating with
servicemen.

In planning the clinics no servicemen
or servicemen’s associations were con-
tacted by the RETMA committee mem-
bers and oldtimers who were close to
servicemen’s problems (such as John
Rider or yours truly) were not con-
sulted either.

The service clinics were run as sched-
uled but unfortunately were not too
successful. The reasons for the failure
of the project were obvious. In one city
a representative from one manufacturer
would tell all he knew about his own
particular  product—in another city
another representative from another fac-
tory would discourse on his firm’s mod-
els, and so on. In effect the various
clinics did nothing more than teach
servicemen in various cities the high-
lights of some one particular TV brand

. that brand which just happened to
be covered at that time. Again, though
RETMA’s intentions were good, their
execution fell short of its goal.

Regretably RETMA has not followed
up its original idea to keep an educa-
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Ad Libs

tional program in force for the benefit
of all servicemen everywhere. Now iso-
lated  Servicemen’s  Associations or
groups of servicemen find it advisable
and worthwhile to hold their own semi-
localized technical meetings. For ex-
ample the 4th Annual Texas Elec-
tronic’s Assn.’s Clinic and Fair will be
held for 3 days, beginning August 24th
at the Rice Hotel in Houston.

In like manner the NATESA conven-
ton for radio-TV servicemen will be
held at the Sheraton Hotel, Chicago,
Sept. 14-15-16. Here there will be a com-
bination technical and business manage-
ment type of seminar. Later this year,
on Dec. 6-7-8 The Radio & Television
Guild of Long Island, N. Y. will hold
their 1st Electronics Fair at the N. Y,
State University ip Farmingdale. Once
again by means of these clinics, conven-
tions or fairs, call them what you will,
thousands of dealers and servicemen
will be afforded the opportunity to keep
abreast of the newest developments and
service techniques in TV, color TV,
Hi-Fi, test equipment, etc., and at long
last even the subject of Industrial Elec-
tronics Servicing will be brought to the
attention of those who attend.

Summarized: Servicemen’s educa-
ional meetings are wanted more than
ever and are really needed by service-
men. Such meetings will benefit all
servicemen who artend. This in turn will
prove advantageous to all manufacturers
and RETMA members; and in due
course the set owning public will benefit
too. To that end we propose that
RETMA again appropriate funds for
the purpose of educating servicemen.
However, we propose that such funds
should be allocated toward the support
of servicemen’s conventions such as are
mentioned above and which are con-
ducted by servicemen’s associations.

[Continued on page 8]

MONEYBACK GUARANTEE ON THE
WORLD'S FINEST SERVICE DATA!

Howard W. Sams will prove to you that
PHOTOFACT will help you solve any service problem

FASTER, EASIER, BETTER, MORE PROFITABLY

GET THE PROOF...DO THIS NOW:

/.

Choose a “Tough Nut”

o

See Your Parts Distributor

@

Pick a set that’s been giving you Look up the set in the Sams Index With the proper pHOTOFACT Folder
plenty of trouble—the tougher the to PHOTOFACT Folders. In just 60 by your side, start solving your
test, the better the proof. Get the seconds you’ll find the applicable service problem. . .

make and chassis number of the Folder Set. Buy it—take it back to

set ... your shop . . .

THEN, YOU BE THE JUDGE:

If pHOTOFACT 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.

LEARN FOR YOURSELF How PHOTOFACT
SAVES YOU TIME ON EVERY SERVICE JOB...
HELPS YOU EARN MORE DAILY

HOWARD W. SAMS, INC. ¢ 2209E. 46th ST. ¢ INDIANAPOLIS, IND.
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Fig. 4—Above is shown a picture of the Fisher Model PR-6, a
self-powered preamplifier which employs fixed equalization.

ization, hum and noise considerations.

SEPARATE PREAMPLIFIERS

The first step towards Hi-Fi

The preamplifier, an important component in a

Hi-Fi system, is discussed in relation to equal-

by LAWRENCE FIELDING

IIAVING analyzed in a very general

way some of the elements that
make up a high quality home sound
system in our last article of this series,
we are ready to consider in detail one
of the most important electronic com-
ponents of any high-fidelity system—
the phono preamplifier. The first major
function of the preamplifier is that of
amplification.

It will be recalled from earlier dis-
cussions that the output level of most
modern cartridges (especially the mag-
netic variety) is extremely low. The
average voltage output from a typical
unit would be approximately 10 to 15
millivolts. Such minute signal voltages
require at least 30 or 40 decibles of
amplification (a gain of from 30 to 100
times) before they can be suitably ap-
plied to the main or power amplifier of
the system.

What’s more, such minute signal
levels require very special attention dur-
ing amplification. A mere ONE milli-
volt of hum generated at the input of
a preamplifier will represent about one-
tenth volt of hum voltage after amplifi-
cation. Such hum voltage fed to an am-
plifier requiring one volt for full power
output would result in an overall signal
to hum level of only 20 44, a figure
hardly consistent with our previous

4

hum criterion of 70 ¢4 below full output
for quality amplifiers.

Noise is another factor which gov-
erns the design of high-quality pre-
amplifiers. In many instances, a resistor
which would hardly be suspected in
high-level voltage amplification stages
can often generate minute amounts of
noise, which when amplified by sensi-
tive preamplifiers are quite audible to
the listener in a quiet room during
soft passages of music.

Equalization

The second major function of the
preamplifier is that of equalization.
This subject was touched upon pre-
viously in a recent article but it would
be well to expand upon it a bit at this
time. All recordings in popular use to-
day are recorded laterally. That is, the
cutting stylus swings from side to side
in the groove, depending upon the audio
voltages impressed upon it.

The two basic types of phanograph
cartridges respond in dissimilar fashion
to these groove modulations. Those
cartridges belonging to the crystal, or
ceramic family are strain sensitive. That
is, voltages are produced by virtue of
the fact that the crystal element is being
deformed or compressed a certain dis-
tance. The voltage produced frem these

devices is directly proportional to the
AMPLITUDE of the groove modula-
tions. On the other hand, magnetic
cartridges are sensitive only to VE-
LOCITY. That is, the side to side speed
of the moving stylus determines the
voltage produced by the associated car-
tridge.

From the foregoing it can be scen
that a recording manufactured with
constant relative amplitude of all audi-
ble frequencies could be played by a
crystal cartridge directly and the result
would be flat response. On the other
hand, a recording made with constant
relative wvelocity for all frequencies
could be played back by a magnetic
cartridge with no correction necessary.

The concept of CONSTANT VE-
LOCITY can perhaps be more readily
understood by consulting Fig. 1. You
will note that in a constant velocity
system, amplitude varies inversely with
frequency. That is, a 500 cycle note
impressed on a record must have zwice
the amplitude of a 1000 cycle note if
the stylus is to travel at the same
VELOCITY when following both

grooves.

Recording characteristics

The fact of the matter is that present
day recordings employ neither constant

SERVICE DEALER and ELECTRONIC SERVICING e

velocity techniques nor constant ampli-
tude, but rather a combination of both.
This was not done to make life difficult
for electronic equipment designers, but
because of very definite limitations
forced upon us by the record material,
the number of grooves per inch for
adequate recording time, the number of
revolutions per minute deemed desir-
able, and the ability of even the best of
cartridges to follow wide excursions in
a record groove laterally.

What did make life difficult until
recently, however, was the fact that no
two recording manufacturers could get
together on the exact ideal recording
curve to follow. It is for this reason that
you will be faced with a multitude of
switches, levers and knobs all designed
to afford flexibility of equalization in
high-fidelity systems.

Fortunately, records pressed after
1953 all employ a curve known as the
RIAA characteristic (Record Industry
Association of America), one which
is becoming standard at last. This re-
cording curve is illustrated in Frg. 2. All
frequencies below 500 cycles are re-
corded with constant amplizude (or,
what amounts to the same thing, de-
creasing velocity). Frequencies above
500 cycles are recorded with constant
velocity, except that as we approach the

SEPTEMBER, 1956



higher frequencies, a certain amount
of BOOST is deliberately incorporated
to over-ride surfacs noise, which is most
evident in the high-frequency portion
of the spectrum.

You will note that this pre-emphasis
portion, as it is called, is almost a con-
tinuation amplityde portion of the
curve below 500 cycles. It is for this
reason and this reason only that it has
been stated that crystal and ceramic
cartridges require no equalization.
They are amplitude conscious, and if
the recording curve were like the dotted
line of Fig. 2, the above statement would
be true. Actually, the difference is so
slight that most users of ceramic car-
tridges or crystal pick-ups do not use
equalization ar all. Therefore, their
only requirement is for a good voltage
amplifier. Even there the demands are
not so difficult, for it will be remem-
bered that a crysral pick-up puts out
a great deal more voltage than the
equivalent magnetic variety. By far the
greatest number of systems in use today
employ magnetic cartridges and we
shall confine the rest of our discussion
to this more popular type.

The Self-Powered Preamplifier

With the advent of long playing
records, the importance of light-weight
cartridges having good frequency re-
sponse and tracking characteristics be-
came obvious to thousands upon thou-
sands of high-fidelity enthusiasts. As a
first step towards achieving high-fidelity
they converted their old bulky tone
arms to variable reluctance cartridges
(such as the GE RPX-050) and light-
weight arms. By sc doing, they kept the

path open for further modifications in
amplifying equipment, speakers, etc.
Generally, the simplest preamplifier-
equalizer to choose with these new pick-
ups were small, self contained preamps
such as the GE UPX-003A or the Fisher
Model PR-6. Because of their simplicity,
we will use one of these two in our
study of basic precamplifiers. A schematic
& a photograph of the Fisher Model
PR-6 is shown in Figs. 3 and 4.

The heart of this self-powered unit
is the dual-triode type 6SC7 tube. This
tube, quite common among small, ac
power units, is noted for its low noise
characteristics as well as for the absence
of hum.

R-1 is not given a specific value for
a very good reason. The choice of this
resistor depends upon the de-emphasis
desired in playback. For records made
after 1953, this value should be set at
about 6800 ohms. This resistive load-
ing of the cartridge has the desired
effect of reducing the output of high
frequencies in the exact manner re-
quired by the RIAA playback curve
shown in Fig. 5. You will note that this
curve is exactly opposite to the record-
ing curve shown earlier, so that the
net result will be flat response when
the two are added together.

If less roll-off of the high frequencies
is desired (and many customers will
feel that they want more highs, regard-
less of technical curves) simply substi-
tute a resistor of somewhat higher
value. A 47,000 to 68,000 ohm resistor
across the input is the maximum limit
and will result in no roll-off whatso-
ever. This value of resistance is only
used as a load if provision is made else-
where in the preamplifier or control

chassis for roll-off of high frequencies
by electronic means.

Since the 6SC7 tube has only one
common cathode, it is returned to
ground and bias is accomplished for
each grid through contact potential de-
veloped across the 22 megohm resistors
in each grid circuit. This low value of
bias is permissible because of the small
signal voltages involved.

A feedback path is arranged from the
second plate to the first, consisting of
a 120,000 ohm resistor and a .0027 uf
capacitor. At frequencies above 3500
cycles, the feedback is constant and the
frequency response of the system is flat.
At frequencies below 500 cycles, how-
ever, the impedance of the .0027 uf ca-
pacitor becomes significant, rising with
lower frequencies. The result is an over-
all reduction of feedback, or a gradual
rise in gain. The total response of the
preamplifier is shown in Fig. 6, and it
will be seen that the bass boost character-
istic matches the RIAA response curve.

In installing units such as these, it
is often convenient to connect the line
cord to the turntable motor switch
rather than to the wall receptacle.
Simply cut off the molded plug and
wire directly to the record changer
switch. In this way, the unit will be
turned off automatically when the
changer is shut off after the last record.

Servicing One-Tube Preamplifiers

The greatest source of trouble with
preamplifiers such as the one described
involves hum and noise. In replacing
the 6SC7 tube, it is important to specify
that the tube shall have spiral wound
filaments. It is this filament construc-
tion which accounts in great measure

RELATIVE LEVEL ~DECIBELS

for the tube’s low hum characteristic.
Unfortunately, a certain number of
tubes labeled 6SC7 are available with
folded filaments and these will simply
not do the job in low level preampli-
fiers. Excessive noise or hiss, if not
traced to the tube directly, will usually
be caused by the plate resistor having
[ Continued on page 49]
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Fig. 5—The Recording Industry As-
sociation of America (RIAA) play-
back characteristics.
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50 /00 209
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800 1000 2090  BKC I0KC

} Fig. 6—PR-6 preamp bass equaliza-

tion curve. Treble roll-off is accom-
plished externally.
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Fig. 3—Fisher Model PR-6. Alternate
sefting of S1
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Fig. 7—Partial schematic of G.E,
Model A1-320

frequency equalization

Fig. 2—The Recording Industry As-
sociation of America (RIAA) record-

Fig. 1—The relative amplitudes of

)
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two sine waves as recorded with is for tape-head showing varioble
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As an initial attempt to advise the in-
dustry of the Guild’s proposed “Elec-
tronics Fair,” a brochure was prepared
and a sample mailing sent out. With the
brochure in the mail only one week,
response so far has proved remarkably
encouraging. A host of manufacturers
have requested additional information.
Many asked that space be reserved for
them.

Have you and your customers exacting re-
quirements for stable voliage? Try the reli-
abilized CBS 6626 and 6627. There are no
better VR tubes made. They represent the
most advanced engineering concepis in gaseous
voliage-regulator tubes. They eliminate sudden
discrete voltage shifts in voltage-reference
il circuits. : -
ﬁi&i, I’s only natural that CBS VR tubes should were asked to assist our advertising ef-
e be the finest. CBS specializes in VR tubes . . . forts show.ed bOth. an interest and an
has made over 20 millions of them. CBS has cagerness in helping to promote the

In addition to those interested in tak-
ing exhibit space, the industry is gener-
ally rising to the plans for the Fair with
surprising enthusiasm. Distributors who

originated many VR types; for example, the Fair.
0OB2, USN-OA2WA, USN-OB2WA, 6830, 63831 Trade publications too, requested
... as well as the 6626 and 6627. CBS offers more details. They congratulated the
the widest line of 105-volt and 150-volt VR Guild on its appreciation of the need
tubes: commercial and military . . . miniature for such an industry show, and on the
and GT . . . for voliage regulation and voltage efforts being put forth to fulfill that
reference. need.

It makes good sense to think of CBS when
you think of VR tubes. Be sure of up-to-the-
minute design and tightly controlled quality. Associated Radio & Television
Follow the leaders, specify the leader. Ior Servicemen, lllinois

stable, reliable, advanced-engineered VR tubes

.. . always make it CBS. The Associated Radio and Television

Servicemen, Illinois announces the com-
mencement of operations of their color
television school. The course is being
conducted by Mr. Joseph Kalivoda,
service manager of Motorola, Chicago,
and the general arrangements are in
the hands of a two man color commit-
tec consisting of Yuki Minaga and
William  Siegrist, Jr. Wonderful co-
operation has been extended by Mr.
M. O. Buehring, sales manager for
Simpson Electric Company, who has
loaned a complete set of the newest
Simpson test equipment for the dura-
tion of the program.

In addition, Bob Middleton, Field En-
gineer for Simpson gave the initial in-
struction in the use of the equipment
at the opening lecture and will be avail-
able for more advanced instruction.

Seen the new CBS VR Tube Manual? A
complete, informative, easy-to-read eight
pages. Includes data, theory, and applica-
tion on wvoltage regulation and voltage
reference. Write for free Bulletin E-267
today.

2o

CBS-HYTRON, Danvers, Massachusetts

A Division of
Columbia Broadcasting System, Inc.
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by SAMUEL L. MARSHALL

Associated Radio-Television
Service Dealers,
Columbus, Ohio

At a recent association
meeting, Ralph Morely in-
troduced Mr. David B. Lane,
Crosley Zone Seryice Man-
ager, who was roundly ap-
plauded when he stated:
“Crosley Corporation  be-
lieves that the independent
service dealers were doing a
good job. As a rvesult the
Crosley Corporation ‘did not
desire to go into the TV
scrvice business like some of
their competitors were do-
ing.’”

National Alliance of TV and
Electronic Service
Associations

In his editorial in the July,
1956 issue of NATESA,
Frank Mock poings up an
effort by a group “bperating
under a cloak of anonymity”
in the state of Missouri to
kill the enactment of legisla-
tion that would bring about
licensing of TV servicing
this state,

NATESA is vigorously
opposed to the action of these
so-called  “outsiders” and
their arguments which are
branded as false and mis-
leading.

Television Service Dealer's
Association, Philadelphia

The Television ' Service
Dealer’s Association of Phil-
adelphia believes that the
time has come to end “deals”
such as “catchers’ mirts,”
“golf clubs,” “silk stockings”
and “fishing trips.” The asso-
ciation suggests that the
money be used for honest to
goodness promotion of their
businesses.

[continued on page 10]

2-Page Spreads . . . Full-Page Ads . ..
Full-Color Ads . ..

reaching into millions of American homes on
the pages of these outstanding magazines:

G

CHANNEL MASTER REVOLUTIONIZE:S ANTENNA MERCHANDISING! With large-
scale national advertising and traffic-building local promotions, Channel Master new
places TV antennas on the same retail level as traffic appliances. It's actually a NEW
WAY for you to sell antennas — and sell more of them. Climb aboard the Channel
Master brandwagon and tie in with these profit-making promotions. Get details from
your Channel Master distributor.

-
)
,@sgnges #

S

=




AD LIBS

[from page 3]

Association Collaboration

Some time ago we re-
ceived a photograph. This in
itself is not very important,
but upon studying the pho-
tograph shown below one
cannot help but believe that
it indicates a duplicity of
effort that should not neces-

sarily be required.

Television Service Industry

Leaders at Raymond Rosen’s
dinner for 200 color television
servicemen are, left to right:
Harrison Neel (President, Tel-
evision Service Dealers Asso-
ciation), A. M. Haas (Presi-
dent,
Association), William Powell
(Field Representative, RCA
Service Company), Ty Yonker
Raymond Rosen

Television Contractors

(Manager,
Electronic Parts Division), Ray
Cherrill (President, Northeast
Television Service Dealers As-

sociation), William Morrow
(Television Service Dealers
Association © of  Delaware

County) and William Poole
(President, Philadelphia Radio
Servicemen’s Association.)

At Philadelphia one of the
big distributors gave a din-
ner for 200 color television
servicemen and the picture
referred to above depicts the
manager of that Distribu-
tors’ Parts Division shaking
hands with Harrison Neel
who is President of the Tel-

evision Service Dealers As-
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WHAT THE
“TRAVELLING WAVE"
PRINCIPLE MEANS—
e ideal phase relationships on all
channels

e optimum impedaiice matching on
all channels

o equal flow of current in all dipoles
on all channels

on all channels

ON ALL CHANNELS

IN SHORT — FABULOUS PERFORMANCE

S
S

revelutionary new design provides
picture quality never before possible

After two years of research—a completely new kind of YHF antenna, oper-
ating on revolutionary new electronic principles. The T-W is Channel Master's
greatest antenna dchievement,

L-CHANNEL ANTENNA |

THREE — IN. ONE AL
€ HiGHEsT GAINS

SENSATIONAL 3- AND 5-
ELEMENT MODELS!

T-W 351
“(S-element)

T-W 352

(3-element) ||

Amazing T-W performance for sub-
urban and near-fringe areas, too!
Wonderfully compact and rugged!

Mest powerful all-channel antenna ever developed. A single-bay T-W 350
(7-efement) actually OUTPERFORMS—

any wide-spaced 5-elées
ment Yagi on each low
band channel.

€) TOP FRONT-TO-BACK RATIOS
tow Band:
Better than 10:1 on every channel. HIGHER THAN ANY
10-ELEMENT SINGLE CHANNEL YAGI ON ALL CHANNELS?
fHigh Band:
From 5:1 to 12:1. HIGHEST RATIOS OF ANY SINGLE
ALL CHANNEL ANTENNA.
§) GREATEST MECHANICAL STRENGTH
The most rugged antenna ever built. “Twin Truss” design amplifies the
strength of every component. And new mechanical fedtures add still greate?
durability . . .

@ny stacked 10-eles
ment Yagi on each
high band channel,

"Twin Booms”’. . .Two full-length erossarms=really fugged and rigid.

2 "Super-Nests’ One heavy-duty mast clamp on each crossboom ,
A TOTAL OF 4 U-BOLTS! Antenna cannot move.

“Line-Lok™ .. .... Twinlead can't possibly tear away from terminals..

. PROOF OF THE SUPERIORITY OF
. “TWIN-TRUSS” CONSTRUCTION

Look at the dramatic result
when equal weights are hung on
a T-W and a standard 10-ele-
ment Yagil

S

Write for complete technical literoture,
(B)-Tradp Mack Reg. PR
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the first basic indoor antenna

CHANNEL MASTER" "

A

~ new ““Metro-Dyne” tuning e /?

i

£

| -

improvement in over 10 vears

Channel Master sets an exciting new trend in TV antennas with the
Showman. In appearance (so important in the sale of indoor antennas) the
Showman is in a dazzling class by itself. Yet, it's a complex electronic instru-
ment—the most powerful indoor antenna yet developed by modern science!

The SHOWMAN is perfect for color reception, tops for black-and-white.
And, it provides excellent FM reception, too!

With or;dltnnm

Channe| Master stands squarely be-
SHOWMAN you sell. An
unconditional money-back guarantee
assures your customer of complete

hind ever

satisfaction.

peckaging,

Ideal for:
display.,

Attractive,
convenient,

y With the
indoor antennas Showman
_r—— o
SRR i R A o sk

“High fashion”

.. ACTUALLY TUNES OUT “GHOSTS'’ AND "“"SNOW’'!
MORE EFFECTIVE THAN ANY OTHER INDOOR ANTENNA!

H
{
g
&

Available in three ““decor designs’'—
to blend with any setting.

Mahogany Blond Ebony
and and and
Gold Gold Silver

model no. | model no. model no.,

3900 3901 L 3902

e CHANNEL MASTER CORP. .....o.is. s«

the world's largest manufagturer of television ontennas and accessaries,

"y

e

Metropolitan areas, where indoor
antennas are most frequently used, are
often subject to the most severe “ghost-
ing’’ problems. Only the. SHOWMAN,
with its sensational new Metro-Dyne
tuning, can overcome this difficulty.
You'll be amazed at the job. it does on
all kinds of interference. Test it for
yourself! Demonstrate it for your
customers! -

d UN
| MONEY-BACK
S GUARANTEE

0 B A

ST T W P s s

=

Lopyriata 13%. Lhanne! Moster Lorp,

what makes the
Lo I’
ghmvman differeni?

FABULOUS
“METRO-DYNE"
TUNINGI

The Metro-Dyne 12-Channel
“Variable Inductance” Tuner

. Ordinary switch-type antennas
work by connecting various element
into different combinations. METRO-
DYNE tuning, on the other hand, is
“variable inductance’’ tuning, using

the same tuning principles as any TV
set. It is the first broad band antenna
which can be tuned to a specific
channel so that it exhibits the band
width characteristics of a single-chan-

nel Yagi. This selectivity cuts down

tremendously on “‘electronic noise”
A built<in  auto
transformer maintains a constant 300

and interference.

ohm impedance match.

EASY OPERATION: the Showman
is calibrated by channels. Just turn

it to the same channel number as the

TV set. No arms to adiust; no guess-
work or error, .

sociation, A. M. Haas who is
President of the Televi-
sion Contractors Association,
Ray Cherrill who 1s Presi-
dent of the Northeast Tele-
vision Service Dealers Asso-
William Morrow
who is President of the Serv-
ice Dealers Association of
Delaware County and Wil-
liam Poole who is President
of the Philadelphia Radio
Servicemen’s Association.
There you have it—in one
community such as Phila-
delphia there were no less
than 5 separate and district
Service Dealers’ Associa-
tions’ presidents  present;
and we happen to know that
there are several other asso-
ciations in that area whose
executive officers were not in
the photograph.

ciation,

We know not how many
service firms and servicemen
are members of this array of
Philadelphia associations
nor do we know how many
of those service firm oper-
ators maintain membership
in more than one of the as-
sociations involved. But we
cannot help but think that
there are simply too many
Service Dealers’ Associations
in some cities and that if
they could all poel their re-
sources and cfforts, one large
association could undoubted-
ly be much more effective.

We have always been of
the opinion that every serv-
iceman, whether or not he
is the owner of a shop or an
employed technician, should
be affiliated with some as-
soctation. We further ad-
vocate that all of these dif-
ferent associations should
collaborate  with one
other. But when there are
too many small associations
concentrated in
and when ecach group en-
deavors to go their separate
ways, then the purpose of
the association itself falls
short of its goal. E N

an-

one area,



ASSOCIATION NEWS
[from puge 7]

Texas Electronic Association of
Houston, Texas

The Bayou City will play host to
more than one thousand Texas Radio
and TV technicians and their families,
who will converge on Houston for the
Fourth Annual Texas Electronics As-
sociation’s Clinic and Fair to be con-
ducted at the Rice Hotel for three days.

W. A. Galbreath of Houston, who is

President Van J. Roark (left) and
‘Bill' Galbreath, chairman of the
Texas Electronics Assoc.

Executive Chairman of the Clinic and
Fair, confirms that the keynote address,
“Television—Today and Tomorrow,”
will be given by Dr. Allen B. DuMont,
Chairman of the Board, Allen B. Du-
Mont Laboratories, Inc. Well known
electronic industry speakers who will
address the Texas technicians include:
Arthur L. Chapman, Vice President in
Charge of Operations, Sylvania Electric
Products, Inc.; T. B. Kalbfus, General
Sales Manager, Television-Radio Divi-
sion, Westinghouse Electric Corpora-
tion; J. B. “Kip” Anger, National Sales
Manager, Radio and Phonograph Divi-
sion, Motorola, Inc.; W. L. Parkinson,
Manager of Products, General Electric
Company; Dorm Israel, Executive Vice
President in Charge of Engineering,
Emerson Radio and Phonograph Corpo-
ration and many others. The various
speakers will cover every branch and
every operation of the electronics busi-
ness.

Society of Radio & Television
Technicians (SRTT), Van Nuys, Calif.
In a ceremony which will follow a
dinner, the members of the SRTT will
formally take possession of a Dynamic
Color Demonstrator. At the same ume

10
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{ INSTRON WIRE 'rzsrpl}ne

Testing of grid lateral and filament wire on
the Instron Tester for specified physical
properties as tefisile strength, yield point,
breaking-point and proportional limit in-
sures better tube quality and uniformity for
Raytheon tubes.

ey

et ] i

COMPARATOR INSPECTION OF GRIDS

One of the most critical parts of the tube i
the grid which coatrols the flow of electrons
to the plate. e

Continuous comparator inspection of criti-
cal parts such as the above grid (magnified
20x) supplies information for better quality
control and guards against deviations from
Raytheon’s high quality standards.

WEIGHING CATHODE COATING

The weight and O.D. of the cathode
coating are controlled by periodic
measurements with precision instru-
ments. Here, an operator is checking
the weight of cathode coating at the
operation.

~ HEATER COATING CHECK

eater wire must-have uniform and closely toler-
anced coating thickness to insure short and uniform
warm-up-time and durability. Raytheon makes con-
tinuous inspections of the heater wire coating to
make certain of uniformity.

| ) o
? Representati of all tube production lots

are put on life test which measures tube per-
formance under simulated actual conditions to
ensure original and continuing performance of
Raytheon tubes.

ENGINEER CHECKS DESIGN CHARACTERISTICS

Behind all these quality activities stands
1ST FINISHED TUBE TEST ; . a large group of experienced, capable
All Raytheon tubes undergo a rigid 1009, First Test where they must pass engineers whose sole concern is main.
strict requiremt:n?fi on both physical and electrical characteristics. taining and developing Raythepn tub_e
; : . . ) o quality performance. This engineer is
These girls are testing tubes for excessive noise and microphonics, inop- measuring tube design characteristics
erative tubes, specified electrical characteristics and physical appearance. with the purpose of developing a tube for

a customer with special applications.

‘“EY'RE ng,,
F

These and many other vital tests and checks add up to
UNIFORMITY OF CHARACTERISTICS THROUGH RIGID QUALITY CONTROL

RAYTHEON MANUFACTURING COMPARNY
Receiving and Cathode Ray Tube Operations

Newton, Mass, » Chlcago, fil, « Atlanta, Ga, » LQ’ Angeles, Calif,

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

Raytheon makes all these: %

SERVICE DEALER and ELECTRONIC SERVICING e SEPTEMBER, 1956

the color training schedule for the com-
ing eight months will be released to the
membership.

One means of group study is to use
some form of mockup, or in this case
the Dynamic Color Demonstrator. More
than a thousand man hours were con-
sumed in building this unit. More than
a thousand people saw their first color
television program on its screen, and
several hundred servicemen received

Left to right are Bob Albright,
S.R.T.T. Pres. Arnold J. Meyer, Andy
Futchik and Stan Auerback.

their first training on this set, while it
was in possession of Dean FElectronics,
by whom it was built.

Radio Television Servicemen of
New York (ARTSNY)

As reported by the ARTSNY News:
“Sam Marshall, Editor of Service Dealer
and  Electronic Servicing and  well
known author, teacher, and lecturer will
present the first lecture lesson in Color
TV on Wednesday, October 17, 1956
at 8:00 P.M. “This series will continue
for almost 12 months and will be an
education in the understanding and
servicing of Color TV, This first lec-
ture is free for all members and non-
members.

“For the first time in the servicing in-
dustry, ARTSNY will obtain the most
comprehensive and informative picture
of the average Radio-Television Dealer
and Technician ever gathered. The com-
plete report, when ready, will be pub-
lished in leading industry newspapers
and publications. This information will
be available from ARTSNY upon re-
quest in booklet form. The data gath-
ered will enable ARTSNY to continue
to formulate plans to provide higher
standards and professional standing for
the service technician and dealer.

[continued on page 38]



PART 1

In this initial installment the basic requirements
of a luminance section are discussed as well as
the various types of drive and time delay circuits.

COLOR TV
UMINANCGE SECTIO

by BOB DARGAN and
SAM MARSHALL

From a forthcoming book entitled
“Fundamentals of Color Television’

Fig. 1—The three basic systems of
applying the luminance signal to
a color picture tube.

CHROMA_ | chroma |11
‘ SECTION +Q— 2
Yand C
[}
i
LE TcrroMa & | Y | yipgo | X LUMINANCE
>| LUMINANCE =1 aup 9- >| ampLirier |
(A) UNEQUAL DRIVE AN
CHROMA CHROMA _ | CHROMA R~Y
AND SOUND B-Y >
DETECTOR SIS Y —>
3 /
SOUND B~ 1
[ ]
LUMINANCE | Y LUMINANCE Y i~ | 3-GUN
DETECTOR | DELAY AMPLIFIER 1:_4 TUBE
[}
(B) EQUAL DRIVE .
CHROMA CHROMA
SECTION
Y,C and
SOUND
| R
CHROMA | 2 1
LE ! ' -

K LUMINANCE | Y _JviDEO | ¥ LUMINANCE i~ | 3-GUN
1 AND SOUND AMP AMPLIFIER R 15 TUBE
DETECTOR e _-”-

SOUND s \\
(C) FIXED-MATRIX UNEQUAL DRIVE B+

HE luminance section of a color
Treceiver has as its primary func-
tion the task of extracting and properly
amplifying the video signal information
comprising the Y signal and the H and
V sync pulses from the composite
video signal. These signals are then
duly matrixed with the demodulated
chroma signals to produce the red,
green and blue signals applied to the
red, green, and blue guns of the picture
tube. In addition, the luminance ampli-
fier plays a major role in the age system,
and in the H and V sync system.

Luminance Output Systems

The block diagrams of Fig. 1 illus-
trate three basic systems of applying
the luminance signal to the picture tube.
In (A) we observe an Unequal Drive*
system in which the luminance and col-
or grid voltages are adjusted to provide

*See July and August 1955 issues of Radio-
TV Service Dealer, “Color Qutput Systems.”

12

an identical beam current vs grid volt-
age characteristic for all three guns. In
this case unequal R, G, and B signal
voltages are applied to the picture tube
to compensate for the unequal red,
green and blue phosphor efficiencies.
These unequal signal voltages KiR,
K:2G, and K3B are adjusted in the
matrix output circuit which contains
R, G, and B amplifiers for this purpose.

In (B) we observe an Equal Drive
system in which the luminance and
color signals are matrixed in the tube.
In this system the screen and control
grid voltages are adjusted to provide
red, green and blue gun beam current
vs. grid voltage characteristics which
result in a constant beam current ratio
for the equal voltage R, G, and B signals
applied to the red, green and blue guns.
In this manner the unequal red, green
and blue phosphor efficiencies are con-
stantly compensated for.

A comparison of the two systems just
discussed as shown in (A) and (B)
can best be effected by recalling that

the luminous efficiency of the red phos-
phor is much lower than the blue and
green phosphors. For this reason a
higher density red beam current is re-
quired. In an Unequal Drive system an
increased red video signal drive effects
this increase. This necessitates a com-
paratively more expensive video ampli-
fier. In an Equal Drive system the
normal higher density red beam opera-
tion produces a loss in red resolution
because the red screen and voltage is
cperating at a reduced level thereby re-
sulting in a larger spot size and conse-
quent reduced resolution.

In the fixed-matrix Unequal Drive
system shown in Fig. IC, the luminance
video signal is matrixed by an external
fixed voltage divider and combined with
the color signal in the tube. Here we ef-
fect a sort of compromise on both sys-
tems. The matrix RI, R2, and R3 pro-
vides unequal signal drives to the three
guns of the picture tube. However, al-
though this system is economical and
pushes the video amplifier dynamic

SERVICE DEALER and ELECTRONIC SERVICING e

range to the limit, it is not adequate
enough to provide the complete unequal
signal drive provided in Fig. 14. There-
fore, the gray scale adjustments are not
as straightforward as they are in the
system of Fig. 14, requiring, as they do,
mutual adjustments of the control grid
and screen grid potentials (the latter be-
ing a characteristic of the Equal Drive
system).

Y/C Ratio

In our discussion involving the proc-
essing of the luminance signal the read-
er is reminded that the instantaneous
Juminance/chrominance signal ratio
(designated as Y/C) which is present
in the transmitted signal is assumed to
be maintained within an allowable vari-
ation of 1.5 db up to the input terminal
of circuit where both signals become
separated. Referring again to Fig. I this
would be the final 7f amplifier output
circuit in (A), and the video amplifiers

in (B) and (C).

SEPTEMBER, 1956



Following the separation just referred
to, the Y and C signals are processed
in their individual sections. The end
result of this processing 1s a recombin-
ing of the Y signal and the color signals
in the manner shown in Frg. 1. In (A)
and (C) the Y signal combines with the
color-diflerence signals to produce R,
G, and B. In (B) the Y signal combines
with the I and Q signals to produce R,
G, and B. In all of these processes the
instantaneous ratios of Y, 1/Q and
R-Y, B-Y, G-Y when applied to the
matrix must be the same as those de-
veloped at the transmitter. Unless these
ratios are maintained the reproduced
picture areas will not be correct in hue
and saturation.

Bandwidth and Response

The response of the Y section should
be flat up to about 3.1 mc after which
it should taper ol gradually so that at
358 mc its response should be about
20 db down. If this taper is too sharp
annoying overshoots might result on
sharp contrast transitions. This charac-
teristic will assure maintenance of the
Y/C ratio for the high as well as the
low video frequencies.

The attenuation of the subcarrier is
necessary in order to prevent subcarrier
interference of the Y signal. The effects
of the latter are one or more of the

LUMINANCE

AMPLIFIER 0 c
MATRIX

GONTRAST CONTROL
IN LUMINANCE
SECTION

CHROMA

AMP. E
' T0 DEMOD-
ULATORS

CHROMA CONTROL
IN CHROMA
SECTION

) J
-|]”l-— rToDTO -I]”I—- —HOBPDAZOO

Fig. 2—Method of controlling con-

trast utilizing ¢ separate control in

the Juminance channel. A separate

control is employed for adjusting
chroma.

SERVICE DEALER and ELECTRONIC SERVICING

ON SEPTEMBER 1, JFD
ANNOUNCED TO THEIR
DISTRIBUTORS A
SPECTACULAR NEW
NCB* COLORTENNA®
PROFIT-PACKAGE FOR
YOU, THE SERVICE
DEALER.

This publication went to press before its completion.

The NCB* COLORTENNA® PROFIT-PACKAGE is now
available at your JFD antenna distributor.
It will be well worth your while to see it before

stocking up on any antennas.
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Cartridge replacements

are a “Snap” with Sonotone

Sonotone 1P and 2T mount the same way, take the place of

up to 12 different models in other cartridge lines

Time is money to you, so why be
slowed down by handling a variety
of different cartridges that mount
various ways? Sonotone Ceramic
1P (single-needle) and 2T (turn-
over) are all you need for over 90%
of quality replacement jobs. They’re
a cinch to install in almost any arm
—let you do the job the same quick,
easy way lime after time.

New standard of the phono industry
In more than half the quality
phonographs made today by leading
manufacturers, you’ll find one

of these Sonotone cartridges. All

the more reason why you should
standardize on Sonotone.

© Electronic Applications Division

SONOTON E.corPORATION

Stick to the Sonotone 2-model
line and you’ll find you cut installa-
tion time to an absolute minimum.
Your customers will applaud for
another reason — Sonotone cart-
ridges, leader in the field, in virtu-
ally every case give better response
than original equipment...enhanc-
ing your reputaiion for quality
work.

ELMSFORD, N. Y.

In Canada, contact Atlas Radio Corporation, Ltd., 50 Wingold Avenue, Toronto
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LUMINANCE 3
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VIDEQ 1.
Yord oo | AMPLIFIER 1I
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A
¢
? H T
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= 31 a
-

> 10 DEMODULATORS

Fig. 3—A method of contrast control using a ganged dual control, one in the

video amplifier, the other in the grid circuit of the luminance amplifier.

following: (1) a dot pattern referred
to as “subcarrier dots.” (2) a crawling
dot structure along the colored edges
caused by the subcarrier sidebands, (3)
a de-saturation of the colored areas due
to non-linearity of the picture tube’s
characteristic curve. In this case the
swing of the 3.58 mc subcarrier around
any operating point produces a greater
light output increase during positive
3.58 me signal excursions than a light
output decrease during negative signal
excursions. The net result is an increase
in light output with its concomitant
effects of desaturation, that is the Y
component apparent to the eye becomes
greater than the proper amount for the
available chroma signal.

Contrast Conirol

The contrast control when referred to
the luminance section in one type of
receiver as shown in F/g. 2 controls the
amount of Y signal applied to the pic-
ture tube. It may be located in the grid
circuit of the luminance amplifier or
in the cathode circuit. When located
in the grid circuit it functions as a low
impedance signal level control. When
connected in the cathode circuit it varies
the gain of the tube and hence the out-
put level of the Y signal.

Shown also in Fig. 2 is the general
manner in which the chroma control
is connected up in the chroma section.
Recalling that the instantaneous ratio
of Y/C must be maintained, once these
controls are adjusted for an initial bal-
ance contrast and hue, any desired
change in contrast must be followed by
a suitable readjustment of the chroma

control otherwise the reproduced satura-
tion will be affected.

When a contrast control is connected
in the cathode circuit of the luminance
amplifier it is necessary that the varia-
tion of the resistance in the cathode shall
produce a satisfactory variation of stage
gain. This means that for any sctting ol
the control the cathode impedance shall
not be a function of frequency for the
Y pass band (0-3.1 mc). Such a set of
conditions requires maintaining a con-
stant cathode to ground impedance at
a given sctting of the control for the
complete range of video frequencics
being handled. This requires minimiz-
ing shunt capacitance effects in this

circuit. It also requires that care be ex-

ercised with regard to lead dress.
Another system of contrast control,
utilizing a dual contrast control, one
control in the video stage which con-
trols the amount of C fed into the band-
pass amplifier, and the other control in
the luminance section which controls
the ameunt of Y fed into the luminance
amplifier is shown in block diagram
form in Fig. 3. Ra is a separate chroma
controls which in conjunction with
Ri/R» provides the correct color satura-
tion. Notice that for a given setting of
Ra, if a change in contrast is desired
then by varying Ri/Rs, the chroma
amplitude is changed along with the Y
signal amplitude. Thus, if it is desired
to increase the amount of contrast in
the picture both the Y signal and the C
signal will increase without upsetting
the Y/C ratio and without recourse to
readjustment of the chroma control. Of
course, it is necessary that Ri and R
be designed to track correctly over the
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complete range of the contrast control.

In defense of the system of Fig. 2
utilizing scparate controls, such a sys-
tem 1s more economical. Furthermore,
should there be a condition where the
antenna system produces a deteriora-
tion of the chroma signal due to fre-
quency discrimination, one merely
turns up the chroma control at the
expense of luminance, and the correct
ratio will be restared.

Delay Equalization

The Y scction 1s a broadband circuit
as compared ta the C section which s
relatively narrow  banded. The more
narrow-banded o circuit is the greater is
the delay given 1o the signal passing
through the circuit, that is, a wideband
circuit has relatively more delay.

Figure 417 Hlustrates how a square
wave from a square wave generator re-
tains its form as it passes through a
broad band filter. I'ig. 4X shows how
the square wave appears after its pas-
sage through a narrow band filter. The
delay and deformation of the wave is
clearly shown.

Assuming that wave (A) in Fig. 4W

[ Continced on page 47]
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SIGNAZ FROM GENERATOR
THROUGH WIDEBAND FILTER

(8)
X
Lruse !
DeLAY WO |
SIGNAL THROUGH NARROWBAND
FILTER (0-1.5 MC.)
(c) #
Y (8) ‘f
|
(4) I\
} CCMPOSITE SIGNAL
WITH TIME DELAY ERROR
| o
Z (o) \
DELAY %
GIVEN l
(4) ‘

(BI\ \
(4) pELAYED

COMPOSITE  SIGNAL WITHOUT
TIME DELAY ERROR - WAVEFORM A
DELAYED BY AMOUNT SHOWN

Fig. 4—Voltage waveforms cor-
responding to a signal with and
without a time delay error.
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Why you can
rely on BUSS
Fuses . ..
for dependable
electrical
protection!

To make sure of top quality and proper operation—BUSS
fuses are tested in a sensitive electronic device. Any fuse not
correctly calibrated, properly constructed and right in all
physical dimensions is automatically rejected.

That’s why BUSS fuses provide maximum protection to
users’ equipment against damage due to electrical faults . . .and
help safeguard your reputation for quality and service. And
just as important, BUSS fuses, by their unfailing dependa-
bility, help you avoid costly, time-wasting callbacks by elimi-
nating needless blows. )

To meet service needs, a coamplete line of BUSS fuses is
available: standard types, dual-element (slow blowing), renew-
able and one-time types—in sizes from 1/500 amp. up . . . plus
a companion line of fuse clips, blocks and holders.

BUSS fuses have ready customer acceptance ...

Over the past 41 years, millions upon millions of BUSS fuses
have been used in homes, industries and on farms. As a result,
BUSS is the known brand of fuses— accepted by the trade and
consumer as the finest available. This means sales are easier
to make because BUSS quality is never questioned.

Makers of a complete line of fuses for
home, farm, commerciol, electronic,
automotive and industrial vse.

BUSSMANN MFG. CO,
(Div McGraw Electric Co.)
University at Jefferson  St. Louis 7, Mo.

For information on BUSS and Fusetron small dimension
fuses and fuseholders . . . Write for bulletin SFBE,
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TV and Electronics
Servicemen

If you are interested in contracting for
servicing and maintaining manufacturers
equipment in the following Electronic fields

please advise us of your facilities.

Electronics Fields
Mobile Radio
Garage Door Openers
Marine Radio—Airplanes
Industrial Electronic Maintenance

Sound Installation and Maintenance
(PA)

Intercommunication Systems
(Home and Industrial)

Radiation Electronics

Broadcasting
Closed Circuit TV

We will forward all inquiries to Manufactur-
ers who are interested in obtaining such serv-
ice.

Service Dealer

and Electronic Servicing

COWAN PUBLISHING CORP.
67 W. 44 ST., DEPT. S, N.Y. 36, N.Y,

*ANOTHER COWAN PUBLISHING SERVICE

Communications equipment maintenance is a rapidly expand-
ing field of Electronic servicing. An FCC license is required. TV

servicemen can easily prepare for and pass the FCC examination.

There's Profit In
Electronic Servicing

by ALLAN M. FERRES

- class ]u:ense is suﬁﬁcnent for most of the work a
the service technician must hold either a second or a
' rsL class radiotelephone operators license. The second
.+ must -be maintained and adjusted by tech-
i19 havmé, ccrt’un professmnal thﬁcmons To

RE you, as a service technician, overlooking an
excellent source of income? You are, e ym s
are not servicing communication |

technicians realize the tremen
entertainment and. nei:a
the field, you will b
branch of electroni
crease 1n income a
obtain additional rad:

The type of comm
to service technicians is
ment of equipment use
designates as “Safety and

These services include 7
activities as police and fire
boat radio, but also industi
picture, relay press, highway
transit installations, and man

United States Government \H
1955 show that there were
rransmitters that could well b
radio and television technicians.®
more than one receiver for each
amount of equipment involved
sive. Tt is also interesting to note
applications from the )ubhc to ins

radio facilities is increasing steadily e
* The material contained in this article was
cooperation of the Cleveland Institute of Radix
lanl, Ohio.

d-class oper-
ol adjustments

Technicians Must Be Licensed

In order to reduce interference amon;
number of transmitters, and to insure prog
the assigned frequency channels, the Fed
munications Commission requires that eac
mitter meets certain technical specifications
licensed for its particular class of service. Al
some equipment, such as taxicab radiotelephone
be operated by non-technical personnel, each

id disadvantages of

frequency amplifier, what ratio
mpe ance to dynamic plate impedance will
/& the greatest plate efficiency?

"3. During 100% modulation, what percentage of
the average output power is in the side-bands?
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technician is likely to under take. However he will  recting a simple diagram or doing a short mathemati-

find it worth the additional effort to obtain a first  cal problem. No code tests are required for either of
class license if only for its prestige value and as proof  the radiotelephone licenses, nor are there any age
of his higher professional qualifications. The first class  restrictions.

license requires more speci‘a,lized technical knowle( 1ge,
. & ™

Preparing for a License Examination

A service technician who now handles radio and
television work should have no diﬂiculty in being able

In order to obtain
report to an FCC off
tion. The ability to s
United States citiz

g'_'_.will

There are sew:ml ways to prepa
'_"Onc is 1o usc a copy of ¢ SElev Guide Ad Rel-
three sections or e ~for Commercial Radio Opelator
questions on la _ tioi Lx 'm tions’” ;ssucd b\f Lhe lﬂL,(J This buﬁ@gi\let con-
radio operator and techy L muse | fami 6. dins several hl.n.
ment two has 50" qucstio '_ Tio operating nro. the | __'mm'mf;m VVJLh this bool\ as a gu
dures and praztice: I '

tions, may be rene

The second cFT

ide, answers
"n hc lmi\t‘d up in yarious text-

Lh'(: q L]C.S{l(}ll& _'

matters co
1ocate

sections plus one addi ith estic ome _
on technical and leonl poinits  particul plicabl ' be of \f‘ilLIé 4% review material,
to broadcast stations. ' owever, mei*elv 1'1“temor17mg the questions and their

None of the questions requires an essay : rs found in it will not guarantee the passing of
planatory type of answer. They are either of the  an e a'nrmcm The best procedure is to take advan-
multiple choice type or they involve drawing or cor-  tage of courses made 3 vailable in schools.

In almost all large cities there are technical schools
which offer courses designed to train students to pass

o

Transmitters Authorized to Operate in radio operator examinations. If the service technician
Activities of Interest to the Radio and is near a good school and can take enough time away
TV Service Dealer as of January 1, 1955 from his place of business to attend regularly, the

Land or course should be well worth the tuition fees charged.
Class of Station Fixed Mobile Total

However, as technicians now in business have a good

ig’:!cuAl';uerml 2’973 6,995 9’%3 practical knowledge of electronics and servicing pro-
Forest Products 758 8,935 9,693 cedures, and have a very few hours each week to
Lnowsgglxilerr?r?étl;’tcﬁgllm ﬁ 841128 842123 devote to the subject, a home study course offers an
Motion picture 19 351 370 excellent method of obtaining a license. These courses
Egggleum ggzg 23?82 %gg;g have an advantage in that they can be worked on at
Relay Press 40 918 958 convenient hours, and time need not be lost going
/S:\%etf)'r?ﬁloé?l‘iuzg';vgency 4‘31?3 Sélgg 523}2 over subject matter with which the technician is al-
Citizens —— 21,300 21,300 ready familiar. A good course will furnish all the
::gr“c’vlf;’ gLuSCk 725% ]O'g?é H'ggg material necessary for the preparation for the exam-
Railroad 1,125 22,780 23,905 mation and no time will be wasted in looking up
Bfgt'f:btmnsit 4'3;3‘21 9%21% Qgigg obscure points in hard-to-obtain reference books. With
Ship group (estimated) ~—— 40,000 40,000 a radio and television servicing background, no tech-
g)rreestry S ;'Zgg %g,gé? %g/ggg nician should have any trouble in passing the second
Highway maintenance 894 11,170 12,064 class license test after a few months of part-time study-
gggccﬁﬂ emergency ?’Z%; ”g/igz ]22 g(])} ing in one of these courses.

Totals 39,163 553,088 592,251 A typical example of a school already recognizing

the need for such a course is the Cleveland Institute

Manufacturers,
Distributors and Users
of Electronic Equipment

If you are interested in employing the serv-
ices of capable experlienced Electronic Repair-
men on a permanent or contract basis, plecse
advise us of your requirements and we will
forward to you the names and addresses of
such individuals and organizations in your

ared.

This is a free service of Service Dealer and

Electronic Servicing.

Service Dealer

and Electronic Servicing
COWAN PUBLISHING CORP.
67 W. 44 ST, DEPT. S, N.Y. 36, N.Y.

*ANOTHER COWAN PUBLISHING SERVICE
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THERE'S PROFIT IN ELECTRONIC SERVICING

[continued ]

of Radio Electronics, in Cleveland,
Ohio. The course it offers includes ma-
terial that at one time or another has
appeared in the various FCC examina-
tions, Many of their graduates are now
engaged in responsible positions in the
communications field.

The communications equipment field

is a large one and is rapidly expanding.
A licensed technician wtih maintenance
contracts with business organizations
using the equipment will have a fine
opportunity to develop a year-round in-
come {rom the field which can also offer
new contacts for additional radio and
television service work. LR

» Radar

above.

areas . ,

Name

How to increase
your income |

» Two-way radio

» Microwave relay

» Home electronics

» Industrial electronics

Find out how you can increase your monthly income by in-

stalling and maintaining the types of electronic devices listed

Anyone now in the radio-television servicing field can quality.
A Commercial FCC license will open the door to new profit

. and the work is interesting.

Don’t limit yourself to receiver servicing. Prepare yourself to
handle the more profitable jobs in electronics. Fill out the

coupon below and mail it TODAY. The information is free!

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk SD-10, 4900 Euclid Bidg., Cleveland 3, Ohio
Please rush the Free booklets to

Address

18

City__ —

Mumber Nutional Hlome Study Counceil

RIDER SPEAKS

LETTER sent to us by a midwestern

TV technician contained a very
interesting question. He asked, “Do you
think that TV servicing was helped or
hurt because many in the business con-
sidered it to be a profession?”

The answer is not a simple “yes” or
“no.” The question involves many facets
of action on the part of the individual
concerncd, and a comparison of results
founded on either viewpoint is extremec-
ly difficult. To treat all of them in one
issue of this magazine is impossible.

All we can do 1s 1o express our own
thinking, with which the reader may
or may not agree. Personally, we be-
licve that as far as the overall resule is
concerncd, the scrvicing industry has
suffered because of the attempt to give
it a professional status. This does not
deny the importance of the technical
background which is needed to do TV
servicing. Neither are we attempting to
lower in any way the stature or dignity
of the servicing activity, or to cstablish
it on a basis which would reduce in-
come.

The hurt which we think has oc-
curred to the servicing industry and its
personnel over the years from the “pro-
fessional status”™ mental attitude has
taken many forms. The comparison be-
tween the TV technician repairing an
ailing receiver and the physician help-
ing an ailing person has not been
judicious one; it has brought on dis-
illusionment and discouragement. The
public never could see it that wav and

SERVICE DEALER and ELECTRONIC SERVICING e

by JOHN F. RIDER

“Dean of America’s Radio Servicemen”

never accepted it. There is nothing
wrong in thinking as a professional, pro-
vided that it is not at the sacrifice of
something else. We believe that the pro-
fessional status thinking hurt the in-
dustry because it reduced the umount of
time devoted to
the commercial requirements. Many or-

the consideration of

ganizations consist of professional peo-
ple, but no matter how dedicated thev
may be to the profession, the profit
motive is kept in the forefront because
the business cannot survive otherwise.
The large law firms and accounting
firms and engineering firms cxemplify
this.

Proper thinking along  cammercial
lines does not reduce the importance of
technical proficiency; in fact it enhances
it because it is realized that the greater
the competency the more efficient the
labors. The servicing industry has not
concealed its preference for technology
over commercialism, Profitable opera-
tion calls for a balance between the two.

If the servicing industry had consid-
ered its effort as strictly commercial
without any professional thinking at all,
it would have gained much and lost
nothing. The reason for saying this is
in evidence daily. Numerous engineer-
ing firms are in business to sell the brain-
children of their technical personnel.
To do so at a profit, sales rather than
engincering must run the business. This
does not lessen the importance of tech-
nical background and competency—it
simply makes the best use of ir. The
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greater the technical know-how the bet-
ter for the business, but the fruits of the
labors are enjoyed only if commercial
motives prevail in the over-all opera-
tions of the cortcern.

All the things which have happened
in the servicing industry over the years
are not attributable 1o the professional
status thinking. Tt would be foolish to
say they are, but we are attempting to
deal here only with the question which
was asked.

From our way of thinking every or-
ganization which sells a product or a
service 1s a commercial concern. Even
those which are tax exempt on the
grounds that they are non-profit set
prices for their products or services that
enable them to break even—they do not
take losses. If their cost of operation in-
creases, they increase the price of what-
ever they sell so that they will continue
breaking even,

Every TV service shop owner can con-
sider himself to be a professional if he
so chooses. No one can criticize him
for it, but if it leads to invalid com-
parisons with other professionals, then
it is not a wise thing to do. If it rends
to lead thinking into channels which
are contrary to the generally accepted
concepts of good business, then it is best
to forget the professional thoughts and
become thorouglily commercial. Society
respects the commercial man as well as
the professiomal.

All the people in the servicing indus-
try didn’t think alike relative 10 pro-
fessional status. The result was a conflict
of ideas. Some thought commercially.
and couldn’t see eye-to-eye with those
who were thinking of the conduct of
business along professional lines. In
many cases this resulted in loss of the
support ot successful commercially-
minded individuals when any sort of
local coopcration‘ among service shops
was sought.

It resulted in conflict of ideas in con-
nection with local and state-wide as-
sociation efforts. Because of the profes-
sional status mental attitude greatest
emphasis in the training effort by associ-
ations was on technology at a sacrifice
of commercial ideas. Many men didn’t
like this because it was not solving one
of the major problems—rthat of setting
up conditions that would result in more
profitable operation. B

SERVICE DEALER ond ELECTRONIC SERVICING

ATTENTION ALL SERVICE DEALERSI

[ Beginning September 1st at your Philco Distributor

PARTS AND ACCESSORIES

Your choice of . .. 600 valuable prizes . .. Fhilco parts . . .
accessories . . . test equipment . . . all-expense-paid vacation
trips. Yours FREE with purchase of Philco receiving tubes,
parts and accessories during this exciting event. Merely
register at your Philco Distributor. He'll give you a “Flight
Log” in which your prize points will be recorded. Each time
you purchase Philco receiving tubes, parts or accessories,
he’ll enter the points earned by those purchasas in this book.
You’ll be amazed how quickly your points will accumulate

- and how many prizes you'll earn. Get started today.
Concentrate your purchases on Philco and profit two ways.

For black and white or color TV...an instrument

that pinpoints chassis or picture tube trouble
without removing either unit from cabinet

PHILC
Now, at last, a multi-purpose, portable instrument that simplifies
service and saves you time and money. Completely eliminates the
task of removing chassis or picture tube from the cabinet for
trouble shooting. Also permits checking new CR tubes without

removal from original cartons. In addition, the new Philco
“Service King’" is unmatched for features.

Tests both color and black and white picture tubes and receivers
* Rejuvenates picture tubes o Clears picture shorts o Aids in
setting up color purity, white balance and matrix circuits
Measures DC voltage, anode voltage and resistance » The Philco
“Service King” is available now at your Philco Distributor »

PHILCO CORPORATION ACCESSORY DIVISION
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One-time carbon triplicate
form with hard third copy.

Note claim check, pix tube
release and promissory note.

in Service Call Forms

by SAN D’ARCY

GUARANTEE

THE importance of a correctly designed service
order for home service calls is often overlooked

CUSTOMER——Please note that the charges listed on the faca of this service
by dealers in the press of evcryday business and order cover this specific repair job only. We guarantee all parts Installed

\

\ —nﬁﬁg? SETAL \é_’f;.«%zi‘\ . e . . by us but do not guarantee or pretend to guarantee other ports in your

\ Ly \ many are using seemingly adequate forms that do  unit. if new repairs becoms necessary in the future due to cther faulty

—— hot begin to provide the dealer with the protection  iieln % i foe wilbe chred fr ot th g e (e
he needs on certain points or to favorably impress
the customer.

Various types of excellent service call forms are
carried as a stock item by practically all parts dis-
tributors and they are relatively inexpensive so there

e is no really good reason why a dealer shouldn’t taLe
m««i‘;%:;?‘:“"“w advantage of the benefits they offer.

"f‘vr(’ﬂv s Two service call forms illustrated are excellent

examples of how proper form design gives legal pro-

tection, reduces “charges” and creates customer good-

2 ONYS WIH Our charges for service are based on the Individual job only ond do not
— i . . include any hidden charge to compensate us for time spent on possible
The forms illustrated are the Qelrich $120 Radio

“free call-backs.”
TV Appliance Service Order form and the $104 TV
Service Call Book These forms are essentially identi-
cal in copy design and differ only in physical form.
The #120 Service Order is an individual triplicate

PERFORMANCE

We guarantee that your unit will be restored to lts normal performance
upon completion of our repgirs. However, In the event of dissatisfaction
with unit performance, we must be notified within 48 hours after unit Is
delivered or repaired in the home.

We cannot assume responsibility for over-all unit performance If we are
not notified within that period because of the possibility of future defects
occurring In cny one or more of the many component parts in your unit
other than those Installed by us which are covered by our regular service
guorantes,

SERVICE CHARGES
Front
£120 Form

Each customer Is charged only for services rendered ond material supplied.
To do otherwisa would penalize unfairly, a great majority of our customers
and result In higher service charges for everyone.

QOUR AlIM

set containing its own one-time, throw-away carbon.
It has a hard third copy which provides a 47 x 6” file
copy and a numbered claim check for “pull” jobs.

The #104 Call Book is in salesbook form with 10
unnumbered claim checks under the front cover and
containing 50 service call forms in triplicate.

In use, the #120 form may be routed or sorted and
service calls require writing only once. The 104 has
somewhat less flexibility in that carbons must be
changed from one set to the other which dealers do
not find objectionable because the $104 type book has
become more or less the standard call form for the
service industry.

But let’s get down to cases; just how can these
forms benefit a dealer? First of all, the guarantee
statement is clearly written on the face of the ticket
so that anyone can easily understand

The guarantee is explained in great detail on the
reverse side stating that it covers only parts installed
by the dealer and does not cover other parts in the
set.

SERVICE DEALER and ELECTRONIC SERVICING e

Is to earn and retaln your good-will by providing expert servics at reasan-
able prices and In accordance with sound business principles. We strive to
treat our customers the way we would like to be treated If we were the
customer because we know the success of our buslness future depends on
the degree of satisfaction we render our customers today.

If we should ever glve cause for dlssatisfactlan, plecse call it to our
attention so that wa may adjust mattoers satisfactorily.

THE MANAGEMENT

Guarantee of satisfactory sct performance after
repair is also stated with the stipulation that a cus-
tomer must call any dissatisfaction with set perform-
ance to the dealer’s attention within 48 hours.

The importance of clearly written guarantees and
their effect on future customer good-will must not
be underrated, as it is a strong factor in satisfying
the customer’s need for feeling he was treated fairly
by the dealer.

The statement on Service Charges on the reverse
side of the customer copy points out that the charges
are for this job only, and does not contain any hidden
charges to compensate for “free call-backs” which
helps eliminate requests for free service based on the
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Protects customer as well as dealer by emphasizing dangers of keeping old picture tubes.

Minimizes unwarranted “charge it requests. Builds customer good-will with straight forward guarantee statement.

s

fact that the ser was “just serviced a few weeks ago.”

The Picture ‘Tube Release form on the reverse side
of Copy #2 can be very important in cases of picture
tube replacement where the set owner wants to keep
the old one to have it tested to see whether he actual-
ly needed a new one. Leaving the “dud” in a custom-
er’s possession can be a dangerous practice result-
ing in injuries to the set owner or his family and you
know whom he’ll try to shift the blame on if this
happens.

Requesting a set owner to sign the Picture Tube
Release emphasizes the danger of possessing the tube
and causes most set owners to change their mind
about keeping the tube. However, if he insists on
keeping the tube, his signature on the release makes
him the responsible party in any action that might
result due to injury from the tube in question.

You may have the idea that the set owner is always
responsible because it’s his tube, but to clearly under-
stand the possibilities involved, consider these three
hypothetical cases.

Let’s say that the dealer has put in the new tube
and placed the old one on the floor near the set. He
goes out to his rruck to get a needed part or tube Lo
finish the job, but while he’s gone, one of the children
breaks the tube by striking it with a wrench or some
other object. [s the dealer liable, and has he been neg-
ligent? T know you’d hate to find yourself in this
position.

Case $2. Mr. Dealer replaces the picture tube and
leaves the old one along side the set saying nothing
to the set owner about the possible dangers that might
result from accidental breakage. He then goes on
to the next call. Was he negligent in not informing
the set owner of the danger involved and can he
be held liable? T'll let you decide that, but I know
you’d hate to be in that position too.

Casc #3. The job is completed but set owner in-
sists on keeping the picture tube in spite of warning
from the service man. Dealer leaves. Accident follows
resulting in a cestly injury to the set owner or one of
his family. It is unlikely to believe that the set owner
will try to claira that he wasnt warned about the
danger of keeping the tube and try to shift the blame
on the service man?

If the set owner had signed the Picture Tube Re-
lease, any attempt to hold the dealer liable would
be ridiculous.

The Promissory note on the reverse side of Copy #2

SERVICE DEALER and ELECTRONIC SERVICING e SEPTEMBER, 1956

and #3 can help you materially reduce unwarranted
“charges.” You don’t mind “charging” when you
know your customer, but you will often be asked to
“charge” a service bill by strangers who may not be
a good credit risk. Their motive for “charging” in
many instances is that Mr. Set Owner has told Mrs.
Set Owner, “Don’t pay the bill. I want to be sure
that the set has been fixed right. Tell him T'll come
in and pay the bill in the next few days.”

In most cases, this request will be granted because
chances are the set has either been serviced in the
home or the chassis replaced in the cabinet which
puts you in an awkward position and leaves you
very little alternative but to “charge” it.

However, if you ask the customer to sign the
Promissory Note, saying, “Madam, our terms are
C.O.D. and for us to ‘charge’ a service bill, it is
necessary that we have credit references or a credit
history on the customer. Where we have no credit
information or history, we must ask you to sign the
Promissory Note. ”

Salesbook type form with
separate claim checks bound
under front cover.

Note completeness of form
and space for imprinting or
rubber stamping firm name.

Guag,
ANTE]
E

o AL g,

Y8e5" 28K Peny,

Tesg ,‘gnns,-,‘,,,"::so oY oo

A oEn O Thig W UALIE),
100 ‘ot BET An'E0 Teg,
F NIngpaRE OF p i MNIC A p,
ETY payy TiReT B AL

Now the fun starts! Mrs. Set Owner has been told
by Mr. Set Owner never to sign anything, especially
a note without his approval, so she is faced with two
alternatives; either sign the note or pay the bill.

She will reason: the bill must be paid sooner or
later and the set seems to be working O.K. She won’t
sign the note—that she knows! So she will pay the
bill to remove the necessity of signing it. This stops
a possible “charge” that could become delinquent
through negligence or one of a dozen other reasons.

Ii the customer actually doesn’t have the money,
he or she will very likely sign the note, and because
they know they signed a note, they will be more apt
to pay the bill promptly.

We will not attempt to cover function of these
forms in your record keeping system because in this
respect, they are not too different from regular forms.

Just remember—a few items of prevention built
into your service call form can save you a lot of
headaches and actually help you increase business in

general. 2R
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«o.the NEW PRECISTON
COLOR BAR GENERATOR

A ‘must’ for the color TV service
bench ... indispensable for adjusting
color phasing and matrix networks in
color TV receivers,

If you now own or have ever worked
with @ PRECISION-equipped service
bench, you know that you can con-
fidently expect more engineering-per-
dollar from this new PRECISION
instrument than from any other on
the market.

| PRECISION
Model E-420

White Dot and
Bar Generator

Compatible for Color and Monochrome TV.
A standard for dot convergence and
linearity adjustments.

Net Price: . . . $150.00

PRECISION
i P M

L PRECIRON

SENERATOR )

ihabasy

e Provides ALL Required Test Signals
including RF carrier, color sub-carrier,
sound carrier, horizontal sync pulses,
luminance, brightness

® Produces 10 Simuitaneous Color Bars
including all essential signals for R-Y,
BY, I, Q, etc.

® All Signals Crystal-Controlied
for maximum stability and reliability

© Both Video and RF Qutputs Available
for separate testing of video amplifiers
and front ends

& Simple Operation and Easy Application—
individual panel controls permit regu-
lation of each element of the composite
output signal

o External Meter Jack
permits convenient and direct metering
of sub-carrier and sync amplitudes.

Model E-440 (Deluxe)

In custom-styled blue-grey, hooded steel
cabinet and four-color, satin-brushed alu-
minum panel with contrasting dark-blue
control knobs. Dimensions 13 x 11%2 x 6
inches. Shipping Weight: 19 Ibs. Complete
with tubes, output cables and comprehen-
sive instruction manual.

Net-Price: . ., $235.00
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Export Division: Morhan Exporting Corp., 458 Broadway, New York 13, U.S.A,
in Canada: Atlas Radio Corp., Ltd., 50 Wingo!d Ave., Toronto, Ontario

; PRECIJ’IWV Apparatus Company, Inc.

70-31 84th Street, Glendale 27, L, 4, N. ¥,

e ANSWERMAN

Inquiries Sent To The Answerman Will Be Acknowledged Only
If Accompanied By Radio-TV Service Firm Letterheads Or Similar

Identification.

BY SERVICE DEALER & ELECTRONIC SERVICING TECHNICAL STAFF

The intermittent condition is in the
horizontal oscillator circuit, in that the
oscillator signal cuts out every now and
then. The condenser in the grid circuit
of the oscillator, C606, has been replaced
since this is a frequent failure in this
type of oscillator circuit. Also, the block-
ing transformer has been changed.

Mr. Answerman:

I have an RCA KCSI104F chassis in
which there is an intermittent condi-
tion. Would you kindly point out which
component is most likely to be causing
this trouble? I have checked almost
everything in the receiver but evidently
I am overlooking something.
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: w0 — —AA—
C606 £ l -242\
330 cl09
R6/2 | 5T
, Z (04160
—“—‘ IME& HOR
c607 l HOR
o/ ] | ORIVE
§
I I
Cc609
peo, |7 | L0l | reos oorz
p20K e A o
I REIO o
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|
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t272V.

Fig. 1—Partial schematic showing the printed wire panel circuitry of the syncro-
guide horizontal oscillator circuit employed in RCA KCS104F chassis.
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What do you think I should replace
now?
G. S.
Schenectudy, N. Y.

There is one component in the svn-
croguide type of horizonwl oscillator
circuit that will cause a condition such
as that described when it becomes de-
fective. The component is C607, the .01
nf condenser across the stabilizing scc-
tion of the translormer, shown m Fig.
1. Frequently, this condenser shorts and
causes a loss of horizontal oscillator

operation. This little component is olten
overlooked in troubleshooting for some
unknown reason and thus many repairs
are delayed. It is suggested that the new
condenser have a vollage rating of 600
volts.

On the other hand it has becn ob-
served that condenser €607 has in other
instances opened up. When this occurs
the horizontal loek-in action is not as
good as is desired and the circuit is
subject to noisz disturbances. ‘

Dear Sir:

In a Westinghouse chassis V-2342 1
have noticed a slight amount of distor-
tion when the volume control is rotated
to a high volume position. The circuit
components check out okay.

What might be done to correct this

distortion in the audio?

P.L. )
Atdanta, Ga.

The audio amplification system of |
this receiver empldys only a single tube
for both amplification and output. As
can be observed in Fig. 2 the grid bias

12BKE
AUDIO QUTPUT
500K )
VOLUME ()
CONTROL m

CHANGE TO R0
L20 A

= ——
% low?

Fig. 2—Partial schematic showing
the audio output stage of the
Westinghouse V-2342 chassis.

YCU CAN'T ARGUE

WITH ACCEPTANCE

The most complete line of twist mount
i dry electrolytic capacitors

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

Better than any clatms we could make is the
ungqualified and enthusiastic acceptance by
engineers and servicemen altke. These are
some of the features ow which this acceptance
y 18 based:

Aluminum containers pravide maximum protection
against moisture.

T.ow leakage, long shelf life.

Designed for 85° C. operation.

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

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

PYRAMID ELECTRIC COMPANY

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



o/is covered by @ $100,500:00 insurs
ance_policy issued by one of the dargest
insuraﬁcvévmmphnie.s.'*

New..
Just what
you asked

Y

7/1[0 Model 505 — Channels 2-83
The spiral antenna that is designed for maxi-
mum performance featuring the NEW TELE-
SCOPING DIPOLES. This versatile antenna
swivels on ball and socket in_any direction.
Gold spirals, plastic base blend.

with any room. LIST. .. .$14.95

Heweeo
For every
TV

GUARANTEED
PERFORMANCE
Eachand every Hi<lois'backed by a money
back guarantee. For the best reception;

‘unsurpassed cledr pictures, specnfy Hi-lo,

with the exclusive highesf gain, spiral de-
signs.which are covered by the followmg
U.,S.patentnumbers: 2 4955

2,724,773, 2748.387; .2,
nadian i’cte[\ls 19
enlﬁsr pending.

o 1956 o\henpct-
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?/'_‘l Model 101 — Channels 2-13.
l oThe original and world famous
antenna that is wanted, demanded and
used for GUARANTEED FINEST RECEP-

TION. No rods to adjust. Provides clear-
est pictures faster. LIST. .. .$9.95

z/'_l Model 303 — Channels 14-83.
¢ 0The UHF ANTENNA with the
highest signal gain that is specially de-
signed for ALL UHF areas. Lluxurious
gold upright and crossbar. LIST. . $5.95

B SR ST s '
T i WS R

%/llﬂ Model 404 Channels — 2-83.

NEW INDOOR ANTENNA
§ that swivels with a gentle touch of your
little finger. Dipoles swivel on ball and
socket in every direction. Golden spirals
£ and decorative plastic base blend with

all furniture. RECEPTION IS GUARAN-
# TEED. LIST. .. .$12.95

*name upon request

N s

guaranteed with this antenna ..
EVERY area. The gleaming go!d upnghf shiny
spirals, bakelite bcse aluminum bars, modern
design

. all make this YOUR BEST ANTENNA BUY,

Wl’ 0 Model 202 — Channels 2-83-

PEAK PERFORMANCE which is unsurpassed is

. for ANY and

LIST. .. .$9.95

GUARANTEED by the. b:_;sr'an'enno manufacturer .in the world. Hi-lo is

consumer accepted and approved:

3540 North Ravenswood Avenue

TV ANTENNA CORP.
ﬁl(/

Chizago 13, Hinels

24

5 ST

for the audio output tube, a 12BKS5, is
generated by the cathode bias resistor,
R208, which is 91 cohms. Very likely
this resistor ‘does not provide sufficient
grid bias for very large signal swings.
Thus, high amplitude audio signals
produce saturation in the plate circuit.
This distortion condition can also be
the result of degeneration in the stage.
The distortion can be eliminated by in-
creasing the grid bias and removing the
possibility of degeneration in the stage.
This is done by increasing the cathode
bias resistor from 91 ohms to 220 ohms
and bypassing it with a 10 uf condenser
as shown in Fig. 2.

Dear Sir:

I have recently noticed that tubes such
as the 6AUG-A and 6CB6-A are being
made available. 1T would like to know
what the difference is between these
tubes and the regular 6AU6 and 6CB6
tubes. The filaments of both draw 300
ma. What does the “A” designation
mean?

Also, what is the story about the new
line of tubes, the 450 milliampere type?

w. T.
Chicago, 1.

The “A” designation after the above
mentioned tubes indicates that they are
of the controlled warm-up filament de-
sign for employment in series string
filament circuits.

In reference to the 450 ma type of
tube this is a more recent development
for series filament operation also. It was
found that although the 600 ma series
string tubes were quite satisfactory as
far as receiver operation was concerned,
they generally required a series drop-
ping resistor to make the total volrage
drop equal to the line voltage. To elim-
inate series resistors or transformers that
supplied 90 volts for flament opera-
tion instead of using line voltage, the
300 and 450 ma series string type of
tube was developed. These tubes per-
mit an improved series filament string
arrangement. The new 300 and 450 ma
tubes have designed into them the same
excellent characteristics as the 600 ma
type such as controlled warm-up time
and increased cathode to heater insula-
tion but are otherwise identical to their
prototype. Some of the latest 1957 TV
receivers will use these new series string
tubes.

Dear Sir:

I have a strange problem that you
may be able to help me with. The
customer’s complaint is that every now
and then horizontal bars will appear in
the picture. These bars are not dark,
according to the customer’s explanation
but are evidendy full of snow as with
a weak picture. I have supplied a sketch
(Fig. 3) which the customer agrees is
about like the appearance of the bars
and their approximate position.

N TERFERENCEX Ls TATION

BARS PATTERN

Fig. 3—Interference caused by an-
tenna lead-in being strung in close
proximity to a neon lamp.

The strange point about this problem
is that T have never witnessed the diffi-
culty when 1 was at the customer’s
home during the day and the symptoms
didn’t show up when the chassis was
in my shop for a week.

The interference happens mostly in
the evening and not every evening or
for the whole period during which the
receiver is being watched. It appears on
all channels but not on the raster.

Any thoughts you may have will
definitely be appreciated.

C. K.
Miami, Fla.

On the basis of your information the
problem is evidently local in nature
resulting from the pickup of some 60
cycle ac signal in the antenna line.
Since the trouble was never witnessed
in the shop, I believe it is being intro-
duced into the receiver in this manner,
through the antenna system.

Perhaps the best way to consider this
problem is in the light of another serv-
ice company’s similar experience. Their
interference problem showed up at
about the same times as this one and

[ Continued on page 39 ]
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TRADE
LITERATURE

Picture Book of TV Troubles (Vol.
6) (Horizontsl & Vertical Sync Cir-
cuits) by John F. Rider Laboratories
Staff is Volume 6 of a series of even-
tually 8 utles devoted to the presenta-
tion of troubles in TV receivers in pic-
ture form. It deals with two sections of
the receiver which are prone to trouble
and which can conceivably confuse the
technician. The book is practical
throughout in thac the authors per-
formed the necessary tests to establish
the facts presented. The authors have
correlated the ! trouble with the com-
ponent at fault, and simplified greatly
the diagnosis by photographically il-
lustrating the effect of the trouble as
seen on the picture tube screen, and
by the incorrect signal wave-form. John
F. Rider Publisher, Inc. is the Pub-
lisher,

Audio Control Handbook by Robert
S. Oringel is an authoritative handbook
for the audio control operator—and for
announcers, directors, producers, or all
concerned with the techniques of prop-
er audio control in all types of broad-
casting. Mr. Oringel gives step-by-step
operating directions and, in non-techni-
cal language, explains control board
equipment, microphones, turntables,
tape recorders, tape editing,
playback techriques, program formats,
control room communications, remote
broadcasts, studio design and construc-
tion along with FCC rules and reg-
ulations  of  broadcasting. Hastings
House is the Publisher.

cueing,

Transistors in Radio and Television
by Milton S. Kiver will give a basic
knowledge of hew transistors and
transistor circiits work and how to
service them. It stresses the practical
aspects of rransistors and their opera-
tions, and shows how to coordinate
this new information with your own
electronic  knowledge. Extensive il-
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The CDR Rotor i
with a model for evers. 1
advantage because YOU""@%@%&% your customer
EXACTLY what is required! The RIGHT CDR Rotor

for the RIGHT job.
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TP i

Completely AUTO-
MATIC version af
the TR-2 with all
the powerful fea-
tures that made it
famous.
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Completely AUTO-
MATIC rotor, pow-
erful and depend-
able Modern de-
signcabinet. 4 wire
cable.

CORNELL-DUBILIER

JIE

Completely AUTO-
MATIC rotor with
thrust bearing
Handsome cabinet,
4 wire cable

SOUTH PLAINFIELD, N, J.

Heavy-duty rotor
with plasticcabtnet,
“compass control”
iluminated perfect
pattern dial, 8 wire
cable.

s

i ‘nuuu\\\mml]lm

Heavy-duty rotor,
mecdern cabinet
with METER con-
trel dial, 4 wire
cable.

THE RADIART corp.

CLEVELAND 13, OHIO

e

Combination value

complete rotor
with thrust bearing.
Modern cabinet
with meter control
dial, uses 4 wire
cable.

Ideal budget all-
purpose rotor, new
modern cabinet
featuring meter
control dial, 4 wire
cable.
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lustrations, including pérspective dia-
grams, give you a clear insight into
the workings of transistors. The book
discusses and explains modern elec-
tron theory in simple terms, and shows
exactly how point-contact, junction and
other transistors operate. Published by
McGraw-Hill Book Company.
[ ] ® L]

The Howard W. Sams Color TV
Training Manual is designed to train
the monochrome service technician so
that he can service color receivers. The

book is divided into three main sections:
(1) Principles of the Color TV Sys-
tem, (2) Color Receiver Circuits, and
(3) Servicing the color receiver. The
first section discusses colorimetry, the
requirements of the Composite Color
Signal, and the make-up of the color
signal. Section T'wo describes the theory
and operation of all color receiver cir-
cuits such as the bandpass amplifier,
color sync, color killer, demodulators,
matrix, the color picture tube and its
associated circuits. The servicing section

| Stancor Replaces Stancor Replaces

|Part No. Part No. Part No. Part Ne.
’ A-8266 | G. E RTO-161 A-8277 | Zenith 5-21219
A-8273 | Zenith S-19408 A-8278 | Arvin E-40117
A-8275,6,7 Zenith $-20099 A-8279 | Arvin E-41024
N A-8274 | Zenith S-21317 A-8280 | Arvin E-42721
A-8275 | Zenith $-22130 A-8281 | Arvin E-24681
A-8276 | Zenith S-22154 A-8282 [ Arvin E-41852

3511 ADDISON ST. » CHICAGO 18, ILL.

CHICAGO STANDARD
TRANSFORMER

CORPORATION

" Export Sales: Roburn Agencies, Inc.,
431 Greenwich Sti,Mew York 13, NL Y,
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includes complete data on setup pro-
cedure, alignment, and trouble shoot-
ing. All material is written so that it
can be understood by any technician
who is trained and experienced in the
servicing of monochrome receivers.

Superheterodyne Converters and .
. Amplifiers (Electronic Technology
Sertesy by Alexander Schure, Ph.D.,
Ed.D. is Volume 12 in the Rider Elec-
tronic Technology Series. It provides a
clear explanation of the theory under-
lying the operation of mixers and con-
verters, and the theory of the if am-
plifier. The various facets of perform-
ance and design relating to these por-
tions of the superheterodyne receiver
are presented making both the func-
tion and design factors clearly under-
standable. John F. Rider Publisher, Inc.

A 24 page bookler, RCA Renewal
Products has been made available
through RCA distributors or is obtain-
able directly from Commercial Engi-
neering, Tube division, RCA, Harrison,
New [ersey. This booklet covers renewul
parts such as picture tubes, semi-con-
ductors, speakers and batteries. Also
described are such pieces of electronic
test equipment as the RCA color bar
generator, the RCA dot-bar generator
and many other test instruments and
accessories.

A selection chart listing General Elec-
tric’s 5-Star high-reliability tubes for
criical applications now is available
from the G-E Tube Department. The
chart classifies the 34 tubes, applicable
military specifications, heater voltages
and currents, and gives average charac-
teristics. The chart (ETD-1276) may
be obtained from the General Electric
Tube Department, 1 River Road, Sche-
nectady, N. Y.

A new Technical Manual describing
the complete line of electrical indicating
instruments and test equipment has
been issued by Simpson Electric Com-
pany of Chicago. Profusely illustrated
with photographs, wiring diagrams, and
dimensional  drawings, the 87-page
Technical Manual 77 is printed 1 two
colors on glossy paper. Special indexes
make instant reference to any product

easy. The Simpson line of electronic
test equipment for radio-TV and re-
frigeration technicians, and factory ana-
lyzers, is described in the second section
of the catalog, including new addidons
designed specifically for color television
servicing. Covered in this section are
capacitor testers, oscilloscopes, battery
resters, line quality testers, multi-range
vole:ohm  milliammeters, temperature
meters, instrument carrying cases, and
other accessories.
. L] ® L

Comprehensive data on IRC’s com-
plete line of resistors and special prod-
ucts is listed in the revised 1956-1957
Official Resistor Engineering Guide.,
Data given includes JAN or MIL.
Equivalent, Rated Wattage, Standard
Tolerances, Temperature Rise, Tem-
perature Coelhcient, Maximum Operat-

ing  Temperature, Ohmic  Values
Available, Dimensions and  Approxi-

mate Prices. Write Internationul Resist-
ance Company. 401 North Broad Street,
Philadelphia, Pennsylvania, for the Of-
ficial Resistor Engineering Guuide.
L] L] L J

A replacement guide for printed cir-
cuits used in sets made by 95 different
TV and radio manufacturers was an-
nounced today as the latest of the many
service technicians’ aids developed by
Sprague Products Company. Compact
as the other handy manuals m the
Sprague family, this 12-page Printed
Circuit Replacement Manual measures
5147 x 81”7, Tables
alphabetically by set manufacturer with
original part numbers and descriptions
cross-indexed  to  the recommended
Sprague replacements. The back pages.
of the manual show circuit diagrams
of each Sprague replacement, along:
with values of the resistors and capac-.
itors in each circuit. Copies are avail-
able free from all Sprague distributors,
or directly from Sprague Products
Company, 71 Marshall Street, North
Adams, Mass., by asking for Manual
K-350 and enclosing 6¢ to cover postage.
and handling.

® L] ®

are arranged

It's easy, positive and profitable to
take care of electrolytic capacitor re-
placements in auto radios by means of
the Aerovox Auto-Radio Replacement
Guide Chart available from the Aero-
vox distributor or direct from derovox
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Corporation, Ne w Bedford, Mass. At
a glance, the clnrt provides trade
names, manufacrurers’ part numbers,
AFH (twist- protig electrolytic) catalog
numbers, capaatance values, voltages,
sizes and list prices for every popular
auto-radio on the market. Listings are
arranged by make of auto-radio.
L 4 ‘e ®

Just off the press is a colorful new
80-page catalog describing thousands of
radio-television sérvice aids. The or-
ange-and-black brochure is “largest in
our history,” says the publisher, Gen-
eral Cement Mfg:. Ce., Rockford, Illi-
nois. Among the new products in-
cluded for the firse time are G-C “Klip-
zon” sclf-holding ‘:nods and connectors,
printed circuit re;p:ur kits, and phono
drive kits. Copies of the catalog (No.
157) are available without charge
through leadmo“ parts  distributors
everywhere or by writing direct to Gen-
eral Cement Mfg. (Division of
Textron Inc.), 979 Taylor Avenue,

Rockford, Hllinois. |
o [ ] L ]
The 1956 edition of Triad Trans-
former Corporation’s Television Re-

placement Guide has just been released.
The new catalog |lists Triad Correct
Television Replacement Transformers
for more than 100 television set manu-
facturers and over ‘6000 models. Copies
of the new catalo«v TV-56, are avail-
able from Triad onbcrs, or may be ob-
tained by writing to Triad Transformer
Corporation, 4055 Redwood Ave.
Venice, Californ:a.
® V‘D L ]

The Merchandising Department of
Electronic  Producis Sales, Sylvania
Electronic Products Inc.. has announced
its booklet “A Guide to Good Business”
is now available. With chaprers com-
piled by company researchers and mem-
bers of the Merchandising Department,
the booklet devotes sections to such
vital phases of the d!‘enler’s operations as
original planning
LODdlthnS,

surveying market
the best location;
window displays; arrangement of serv-
ice areas; stock and-“ inventory control;
insurance; hints on courtesy; analyzing
earning power; accounting procedures;
legal :ud selling servace and many other
helpful hmts for the new or prospective
electronic service dealer. The booklet is
frce and may be obtained from Syl-

g5
selecting
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vania’s authorized distributors or by
writing to the Sylvania Central Adver-
tising  Distribution  Department, 1100
Main Street, Buffalo, N. Y.

59 new components for use in tran-
sistor  circuits, have just an-
nounced by Eugene D. Powers, Ex-
ecutive Vice President of Thordarson-
Meissner, Mt. Carmel, Illinois, manu-
facturers of transformers and coils. 36
audio transformers, 10 if transformers,
7 ferrite antenna coils, 5 oscillator coils,
and 1 midget variable condenser,
included.

been

are

® L} °

Servicing TV Sweep Systems, by Jesse
Dines. Howard W. Sams & Co., Inc.
Publishers. This book is a comprehen-
sive text dealing with various types of
TV Sweep Systems in down-to-earth
language, profusely illustrated
waveforms, components and diagrams
that provide the reader with an e\cellent
background on the operation of TV
Sweep Systems.

e o o

Huarry G. Cisin, Publisher provides 3
new booklets entitled Admiral TV
Trouble Indicating Tube Location
Guides 1948 to 1956. Each guide shows
the position and type numbers of all
tubes and indicates the effect of each
tube on the operation of the set.

TV and Radio Tube Swubstitution
Guide for the replacement of defective
tubes in TV sets, radios and other
electronic equipment. All tubes sug-
gested for substitution have character-
istics similar to the tubes they are to
replace and will fit in the same socket
without requiring changes in wiring.

New 1956 Models TV Trowuble Tracer.
Contains tube charts of 1200 models
with 40 common TV troubles illus-
trated and causes and remedies.

with

e o o

Simplified Radio Servicing by Com-
parison Method, by M. M. Beitman,
Supreme  Publications. A simplified
technique of radio repairing. Permits
checking of parts and circuits quickly
without any special testers. Contains a
wealth of information in the form of
charts and basic information sheets on
various subjects particularly of interest
to the beginner.

SEPTEMBER, 1956

A completely new Stancor Trans-
former Catalog has been published by
Chicago Standard Transformer Cor-
portion. Included is a reference list-
ing of exact replacement flybacks ar-
ranged by original manufacturer and
original part number. This new Stancor
Catalog No. S-102 is available without
charge from any Stancor distributor,
or by writing Chicago Standard Trans-
former Corporation, 3501 West Addi-
son Street, Chicugo 18, lllinois,

® [ ] ®

Perma Power Company, Chicago, an-
nounced that its new distributor catalog
is available. Modernly designed, multi-
colored, the catalog includes illustra-
tions and complete information on the
complete line of Perma Power’s TV
Tube Perma Power’s Vol-
tage Regulator, Radio controlled Ga-
rage Door Opener, Battery Eliminator,
and Perma Power’s line of accessories.
Copies of the catalog are available by
writing: Co., 4727 N.
Chicago, lilinois. nE

Britener,

Perma Poswer
Damen Ave.,

Calibrates VOM, YTVM and other
meters, signal, sweep and marker
generators and oscilloscopes.

. .
. -l‘

Provides dc and ac voltages
for checking voltage ranges of
VOM, VTVM and other meters.

Standard resistances from 10
ghms to 10 megohms for check-
ing reliability of each resistance
range in VOM and YTVM.

Crystal oscillator generating
harmonics over 300 mc for use
as marker generator in all re-
ceivers, and to calibrate AM
signal generator, and to align
TV audio I|.F. system.

SWTIF GEMERATOR

——
|
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Built-in tone generator for sig- G 22
nal tracing amplifiers in all  “* A"

audio equipment. This tone also ‘@:

available at modulated RF. |

0 Q0]

Oscilloscope voltage calibrator 2 %0

in measuring peak-to-peak volt- S oo o)

DECELOACOPE

ages of unknown waveforms.

Mokors of DYNA-QUIK, CRT,

See Your Distributor or Send For Bulletin 750-D

.B&aK MANUFACTURING CO.
‘3726 N. Soufhpor! Avye. » Chicago 13, illinois
DYNA SCAN ‘and CAUSRATOR

ACCURACY

Designed by
MILTON S. KIVER

Author of the Book
‘Servicing and Calibrat'ng
Test Equipment’”.
Published by
Hiward W. Sams & Co., Inc

TEST EQUIPMENT

New 750 CALIBRATOR

Voltage Accuracy + 1% or Better

Avoid instrument errors that cause
wrong decisions and time-killing
rechecks in receiver testing. With the
new, low-cost, laboratory-type

Model 750 Calibrator you can
quickly, easily check test equipment
accuracy and make necessary
adjustments.

Provides standard of == 19, or

better in all of its veltage sections—
enables you to calibrate your test
instruments like the labs do, and
give better service at lower cost.

Model 750 Calibrator

Complete with 5 me crystal.
Operates on 110-120 v., 60 c.
ac. Sturdy metal case. Size:
8% in. high, 8 in. wide, 5¥2
in. deep. Net wt. 634 {bs.

*54%.

3%
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Tung-Sol Magic Mirror Aluminized Picture Tubes
mirror twice the light to create a picture twice as
bright. They bring out the best in every set. Install
these superior tubes and see the difference . . .
the difference that pays off in smooth, callback-
free service and satisfied customers. Tell your
supplier you'd rather have Tung-Sol Tubes.

Ed ; VR e >

KAagic Mirror Aluminized
PICTU UBE

TUNG-SOL ELECTRIC INC,, Newark 4, N. J. Sales Offices: Atlaniq,
Columbus, Culver City, Dallas, Denver, Detroit, Melrose Park (llL},
Newark, Seattle.

Manufacturers sold over one million entertain-
ment and non-entertainment type transistors in
June and nearly five million units in the first six
months of 1956, the Radio-Electronics-Television
Manufacturers Association announced. Total tran-
sistor sales in June were reported to be 1,130,756
units with a dollar value of $3,645,293. Sales of the
semi-conductor device during the first half of 1956
totaled 4,758,603 units with a dollar value of $13,-
728,111, RETMA said. The half-year figure com-
pares with 1,260,827 units with a dollar value of
$4,471,958 sold during the first half of 1955, an
increase of nearly 400 percent, RETMA reported.

& & &

A complete new line of receiving tubes for portable
or “miniaturized” television was announced by Sylvania
Electric Products Inc. Matthew D. Burns, Vice President
of electronic tube operations, said that initially 26 types
are being placed on the market with additional types to
be released shordy. All of the 26 tube types are for 450-
mil series string applications. The new line of 450-mil
series string types reduces by 150 ma. the heater current
for series string designs now in use. Across a 117-volt
line, this means a 17.5-watt dissipation savings in new re-
ceiver designs. This lowered dissipation, he said, reduces
set operating temperatures in large scts and makes pos-
sible a new small size in portable television receivers.

@ L @

CBS-Hytron, as part of its continuing expansion
program, anmounces the opeming of its modern
57,000 square foot Chicago warebouse, located on
Mannbeim Road in Melrose Park. Designed for on-
the-spot handling of receiving tubes, television pic-
ture tubes and semiconductor devices, the new facili-
ties will make possible better all-around service to
CBS-Hytron distributors in the Midwest,

@ & &

Factory production of television receivers in June
was the second highest for any June in TV history
—second only to June 1955—the Radio-Electronics-
Television Manufacturers Association announced.
Radio output also maintained a high level for the
five-week month. Television production in June
totaled 553,025 receivers compared with 467,913
TV sets produced in May, for an 18 percent increase.
TV output in June 1955 had totaled 589,973 units.
Radio receiver production in June totaled 1,073,775
compared with 1,060,165 radios produced in May
and 1,204,935 radio sets manufactured in June 1955,
RETMA reported. TV sets manufactured with UHF
tuning facilities totaled 78,512 in June compared
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with 58,116 produced in May, while 788 TV re-
ceivers containing FM circuits were manufactured
in June compared with 773 produced in May,
RETMA said.

& ] @

Mr. Octave Blake (right), president of Cornell-Dubilier
Electric Corporation, presenting his company’s 35-year
Plaque t0 Mr. A. D. Davis, prestdent Allied Radio Corpo-
ration, world's largest electronic parts distributor, who

has been handling the Cornell-Dubilier line without in-
terruption for 35 years. The Plague was presented at an
Allied Management Dinner at Chicago’s Sheraton-Black-
stone Hozel.

& @ @

Dr. Allen B. Du Mont, television pioneer and
chairman of the board of Allen B. Du Mont Labora-
tories, Inc., was the principal speaker at the annual
banquet of the Texas Electronics Association on
August 24 in Houston, Texas. The banquet was
held on Friday evening in conjunction with the
three day clinic, August 24, 25 and 20, of the associa-
tion at the Rice Hotel. The Texas Electronics As-
sociation is composed of radio-television dealers,
service technicians, and electronics specialists. The
topic of Dr. Du Mont’s address was “Television—
Today and Tomorrow.”

@ @ @

A second campaign to further unseat the multi-million
dollar racket in television and radio receiving tubes was
announced by Philco Corporation. Initiated by Philco last
year and adopted by other manufacturers, the campaign
to smash the unscrupulous sales of worn out and dis-
carded receiving tubes has resulted in a number of tube
racketeers being forced out of business, it was said. While
eflorts to curb tube racketeers have met with success, it
is still estimated to cost television and radio users mil-
lions of dollars annually. In many instances, it was said,
these tubes are completely worthless, although they look
like new tubes after being “cleaned up.”
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The appointment of Donald H. Stover, formerly
Service Manager of Sentinel Radio Corp. of Chi-
cago, as Service Coordinator of the Radio-Electron-
ics-Television Manufacturers Association was an-
nounced by Executive Vice President James D.
Secrest. Mr. Stever will assume bis duties on August
15. The office has been vacant since the resignation
of Al Coumont. Mr. Stover will continue Mr. Cou-
mont’s work in coordinating the industry’s service
activities and, in addition, will undertake an in-
tensive field job of promoting RETMA’s vocational
training program for radio-TV-electronic techmni-
cians in vocational schools throughout the country.

Erie Resistor Corporation of Erie, Pa. announces the
building of @ large modern ceramic plant in State Col-
lege, Pa. which will be known as Technical Ceramics.
The new plant will house the latest equipment for mass
producing quality ceramic dielectrics and other special
ceramic parts. Much of the new equipment has been
custom designed to meet the specific requirements for
Erie’s production techniques.

Twenty-four technical sessions and three luncheon
addresses of general interest will highlight the
1956 National Electronics Conference in Chicago
on Oct. 1-3. The tentative program for the 12th
annual conference features approximately 100 papers
on electronic research, development, and applica-
tion, according to L. T. De Vore, program chair-
man. More than 10,000 persons are expected to
attend the three-day technical meeting and exhibi-
tion—having "‘Fifty Years of Progress Through
Electronics” as its theme—at the Hotel Sherman.

In keeping with EICO’s continuous program of prod-
uct improvement and modernization, EICO, 84 Withers
Street, Brooklyn 11, N. Y., has just released their new
1956 Tube Tester Roll-Chart #625-05. Carefully researched
and compiled by EICO’s Engineering Dept., this new
roll-chart conrains hundreds of listings of the latest tubes
just newly released by all the leading tube manufac-
turers. It thus widely increases the utility of all EICO
Tube testers. The EICO Roll-Chart is clearly printed on
a 6-foot long continuous sheet of durable high quality
white paper, to withstand many years of daily use—and
it easily fits on the Tube Tester’s present roller mecha-
nism.

The Sentinel Radio Company has moved its Service
Parts Department from Evanston to 340 East Superior
Street, Fort Wayne, Indiana according to R. |. Yeranko,
Company Service Manager. A Magnavox subsidiary,
Sentinel has moved this department to Fort Wayne where
better service can be furnished through a consolidated
operation, shipping Magnavox and Spartan as well as
Sentinel parts.

The development of a new disk type television
tuner which is 20 per cent smaller yet more sensi-
tive than the conventional turret type was announced
by Admiral Corporation. The tuner’s automated
construction, with all civcuitry and components
easily accessible, reduces servicing problems to a
minimum, according to Jobn B. Huarisa, Exec. V.P.

At the request of two of its distributors, the Gen-
eral Electric Company soon will provide factory
service on its major appliances and television sets
in three midwestern cities where those distributors
are now responsible for service. In metropolitan
Columbus and Toledo, Ohio, and Fort Wayne, In-
diana, an organization of major appliance and tele-
vision servicemen will be established, reporting
directly to the General Electric Appliance and Tele-
vision Receiver Division here at Appliance Park.
The factory organization will franchise service deal-
ers to cover distributors’ outlying areas and will sell
parts to independent service organizations.

Disc recording and reproduction, magnetic re-
cording, transistor application problems, audio sys-
tems and components, loudspeakers and standards
and measurements will be the subjects of sessions at
the Eighth Annual Convention of the Audio Engi-
neering Society, to be beld September 26-29 in the
New York Trade Show Building, N. Y. It will be
beld concurrently with the New York High Fidel-
ity Show, in the same building. Another feature of
the four-day gathering will be a session on the
problems and techniques of home music system
design.

o [ J ]
Servicemen in Canada are now required to obtain a

license in order to engage in radio or TV servicing. An
identification card is given such servicemen. un
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Tung-Sol receiving tubes for TV, radio and Hi-Fi
replacement are exactly the same as those sup-
plied to leading independent set makers. This one
quality —Blue Chip Quality —is your assurance of
long, trouble-free service that keeps customers
with you year after year. Tell your supplier you'd
rather have Tung-Sol Tubes.

%&e%@&
TUNG-SOL

RECEIVING TUBES

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose
Electron Tubes and Semiconductor Products.
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Fig. 1-—-Model 844, an eight tube mechanical push-button chassis.

REMOVE
JUMPER FOR
REAR SPEAKER

INSTALLATION

(ok~;

10 02

PLUG-
PRONG END

SOCKET REAR SPEAKER

Fig. 3—To connect a rear seat
> speaker remove jumper and insert
cable plug into chassis.

S

Fig. 2—Model 912, a nine tube automatic signal seeking chassis.

Auto Radios for 1956 — CHRYSL

Radios used in the Chrysler autos are discussed

along with precautions, and such servicing prob-

lems as the removal of the radio from under the

cowling and the testing of the transistor type.

by RALPH A. MOSS

AUTO RADIO SERVICE
BEARS OF BROOKLYN

TUBE CHASSIS

Vol.
Screen

SOCKET
BOTTOM VIEW
ON CHASSIS

JUMPER PLUG-
TOP VIEW

TRANSISTOR CHASSIS

DUAL PLUGS - TOP VIEW

to phono socket when servicing

radios out of the car.

’ Fig. 4—Jumpers must be connected
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asicarry, all 1955 & 1956 Chrysler
B radios employ the same eight tube
chassis. However, the 'S5 models are
for 6 volt operation while the ’56 are for
12 volt. Where HR is added to the
model number, it signifies a phono sock-
¢t for the addition of a Highway Rec-
ord-player. Model 844 (Fig. 1) and
Model 835 which is similar in appear-
ance. are straightforward eight tube
mechanical push-button chassis. Model
912 (Fig. 2) and Model 902 which is
similar in appearance, are nine tube
automatic signal seeking sets. A twelve
transistor  chassis. Model 914, similar
in appearance to Fig. 2, incorporates the
features of the 912 and 902 receivers.
Following are the Mopar model num-
bers and the Philco
model numbers:

cor l'CSp()-ll(li ng

1955 Model 835—Philco C-5509
902— C-5595

1956 Model 844—Philco C-5609
912— C-5696
914— C-3690 HR

Descriptions of Various Models

Model C-5697EHR is the same as
Model C-5696HR (Fig. 2). except that
an 11-pin plug is provided on the left
side of the housing for connecting the
Remote Control Unit, which comes
equipped with a 16-foot cable. Two ad-
ditional relays, L9 and L0, are provided
in the rf chassis to perform the neces-
sary switching functions when the Re-
mote Control Unit is used.

Still on the subject of the C-5697
EHR, when the radio in the front of
the car is off, the Remote Control Unit
will turn the radio on or off, select sta-
tions when the Remote Control Touch
Bar is depressed; control the sensitivity
of the Search tuner; and control the

SERVICE DEALER and ELECTRONIC SERVICING e

volume and tone of the radio. The rear-
seat speaker is the only speaker in oper-
ation when the Remote Control Unit
has control. The rear seat speaker is in-
operative when the radio in the front
of the car is on. When the Remote Con-
trol Unit is turned on, complete control
is taken away from the radio in the
front and is transferred to the Remote
Control Unit. The Touch Bar on both
the radio in the front of the car and on
the Remote Control Unit can be oper-
ated at any time. This radio model is
also equipped with a socket for plug-
ging in a short-wave converter.
Facilities are provided on all chassis
for a rear seat speaker installation should
it be desired. A socket is provided on
the chassis for insertion of the cable and
plug from the auxiliary speaker, Fig. 3.
The circuit is such that both speakers
are in parallel. A variable resistor in the
circuit acts as a “fader control.” The
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control can be adjusted se that only one
speaker can be heard or so that both
speakers are in operation.
If the auxiliary speaker is not installed,

a jumper is placed across the socket
plug connections so that the receiver
speaker is returned to ground to com-
plete the circuit. With single speaker
operation the fader control is discon-
nected from the circuit.
When service is required on any of
the models equipped with a phono
socket, Fig. 4, make sure a jumper is
connected.
It is important when servicing any
Philco signal seeking or transistor set to
observe battery polarity on the bench.
1955 radios have a
c¢round while
chassis ground.

positive  chassis
1956 have a ncgative

Removal from Dash

Before starting removal of any of
these chassis from the car, it would be
most advisable to first disconnect one
cable from the car battery. Many /o
instruments are situated around the set,
Iig. 5, and since the radio must be

[ Continued on page 40]

Fig. 5—In removing radio disconnect
battery cable to prevent shorts with
“hot"’ terminals.

Fig. 6—The cowl vent bracket and

cover plate arz removed exposing

HOTPOINT
ENTERS THE TV FIELD

T in d BlG Way,AppIiances, is now in TV.

» With 129 of the nation’s best distributors,
huge production and spectacular

advertising, Hotpoint TV will be among the

top ten by Christmas.

You'll see a lot of Hotpoint TV in days to

come. You'll need to know about these sets,

and Hotpoint announces this program

to make that information easy-to-get.

HOTPOINT TV INFORMATION
AND HELPS FOR SERVICEMEN

Hotpoint TV Distributors are your
service contacts. They're anxious to

help you every way they can. They want
your friendship.

Factory specialists will maintain daily
contact with distributors. This factory-
distributor relationship offers you a fac-

tory answer to any problem, usually
immediately.

Service manuals and supplementary
TV service notes are available from your
Hotpoint Distributor.

Genuine parts will be available from
your Hotpoint TV Distributor.

Service training schools will be held

for you and your servicemen by the dis-
tributor.

°
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int CO- v Sef"‘ce12 1.
HatPe jey, Chicagd? 1= T
227 S. See€ rmatlon)
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TV servi Contact me.

otpoint area

the distributor in oy

GET ACQUAINTED NOW!

71l need B
P\easehave

Name///

Street Address

State ——
City /

Send the coupon at right to us and we will pass it along to the
Hotpoint TV Distributor in your area. He will contact you and
provide you with all the information you will need. There is no
obligation, this is simply a good-will service by Hotpoint for
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TV servicemen. Send now! b4
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radio bracket screws.

HOTPOINT CO., { A Division of General Electric Co.)

Chicago, lllinois
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} Fig. 1—The “Rejuva-Tube”, Model RE-1 picture tube rejuvenator.

Many a serviceman has installed a
a “booster” for dim picture tubes with
a certain amount of misgiving, because
it is virtually impossible to ascertain
whether the use of such a booster will
prolong the usefulness of the tube suffi-
ciently to warrant its use. It is difficult

600V, AL.. é@ﬁf ~48
470K"W EnT

UNDER TEST

Fig. 2—Simplified schematic of
“shorts” and “opens” test circuit.
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to explain to a customer, after a few
weeks of “booster” use, that the pic-
ture tube in question was about
“through” as far as its emission char-
acteristics are concerned, and that it
was not the “booster” which hastened
its demise. Furthermore, only extensive
testing and removal of the tube itself
will ever confirm whether a booster
is justified or whether some other as-
pect of the associated circuit is respons-
ible for a dimming picture.

Central Electronics, Inc., has come
up with a brand new piece of test
equipment which resolves the above
doubts and functions as a CRT re-
juvenator at the same time. The “Re-
juva-Tube” CRT Rejuvenator, Model
RE-1, is, in fact, a complete CRT Test-
ing Instrument with which all the
pertinent operating characteristics of a
questionable picture tube can be
checked in a matter of minutes. A few
simple checks indicate whether or not
a given tube is a candidate for rejuve-
nation. If “Rejuva-Tube” indicates that
the CRT is beyond help, that fact can

be easily demonstrated to the customer
with confidence to his complete satis-
faction.

The unit not only activates cathode
emitting surfaces, but meters the ac-
tion during rejuvenation, so that ac-
cidental over-rejuvenation is prevented.
In addition, this instrument checks for
any possible inter-electrode shorts or
opens and accurately measures the
emission capabilities of a picture tube
both before and after rejuvenation. In
this way, an intelligent and fairly ac-
curate estimate of remaining life of
the tube can be given to the customer,
thereby avoiding subsequent disap-
pointment.

A photograph of the Model RE-1 is
shown in Fig. I. The main function
switch at the right of the meter is ar-
ranged in convenient order both for
use of the instrument and as a basis
for the ensuing analysis of its operation.

A R

SRR

R LRSS R B

The CRT socket (on the end of a four
foot cable) is connected to the tube to
be measured. The television receiver
need not be turned on during all the
tests and procedures.

The filament switch is turned on and
the main function switch is rotated to
the “Shorts-Opens” position. After a
few seconds of warmup, the three neon
tubes located directly above the meter
will present a pattern of light and dark
which tells the complete story regard-
ing the elements of the Cathode Ray
tube.

You will note from Fig. 2 (which is
a simplified schematic of the circuit
during “shorts-opens” tests) that the
heaters (H-H), the cathode (K), the
control grid (G,) and the accelerating
grid (G,) are all connected to taps on
the secondary of the power transform-
er. All the elements mentioned with

SERVICE DEALER and ELECTRONIC SERVICING o

CRT B+
UNDER TEST (300v. 0.c)
\

EMISSION
REFERENCE

READ EMISSION”

" Fig. 4—Simplified schematic of the

emission testing circuit

the exception of the cathode have type
NE-48 neon lamps in series with their
connection to the transformer voltage.
The resistors across each neon indica-

1000000000000 SRR SR AR

NEW CRT TESTER
and REJUVENATOR

0 A S S

tor determine the current required to
cause firing of the tube.

It will be recalled that de current
causes only one plate of a neon bulb to
glow, whereas the passage of AC cur-
rent causes both plates to glow simul-
taneously. It is this fact which enables
the user to completely establish, at a
glance, the conditions of the elements
of the CRT.

A chart of possible neon configura-
tion for various conditions of the tube
which is supplied with the instrument
is shown in Fig. 3. An analysis of two
of these sets of canditions (Good tube
and H-K short) will illustrate the
principle.

Suppose all the elements of the tube
are normal, Since the heater itself
does not emit electrons, no current low
whatsoever takes place through the
neon tube identified as “H” and this
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IR TR T



L e e e e e s e e T T

YT RO A e

C.R.T. UNDERGOING

B+
(300v.5.C.) REJUVENATION

(600v. 0.C.)
"REJUV"

INCREASE HEATER
, INCREASE
6.3 V.-~
AC. 01 \; +
p=——= /]
s
1oV, Ac”
“REJUV" N
ON-OFF SWITCH
> A
8- =< " o
47 OHM SHUNT

} Fig. 5—Simplified schematic of cir-

cuit used for rejuvenation.

bulb remains unlit. On the other hand,
current flows between the cathode and
grid because 100 volts is maintained
between the grid and the cathode.

by PETER RUGGIERO

RS TRT TR DT

However, since this is an ac voltage,
current will flow only during the half
cycle when the voltage at the control
grid is positive with respect to the
cathode. In other words, the CRT it-
self acts as a rectifier to current flow. As
a result, the neon tube labeled G-1
only has one plate glowing under nor-
mal operating conditions. The acceler-
ating grid has still higher ac voltage ap-
plied to it; but again, current will only
flow through the G-2 neon lamp during
the half cycle in which Ge is instantane-
ously positive with respect to the cath-
ode. Consequerntly, this lamp will only
glow on one plate in a normally oper-
ating picture tube.

Next consider the appearance of the
neon lamps when an actual short exists
hetween cathode and  heaters. Since
there is now a direct connection be-
tween these elements (by virtue of the

SERVICE DEALER and ELECTRONIC SERVICING @

The “Rejuva-Tube”, a new test instrument, measures picture tube
emission, checks tubes for shorts and opens, removes element

shorts and enables cathode emitting surfaces to be rejuvenated.

short or shorting particle), ac current
can now flow during both half cycles be-
tween cathode and heaters. Under these
circumstances, both halves of the neon
bulb labeled “H” will be illuminated,
in addition to the normal illumination
of the G-1 and G-2 lamps. The reader
can easily check the remaining sets of
conditions illustrated in Fzg. 2 by sim-
ilar analysis.

Emission Testing

Assuming that no shorts or opens
are present, the function switch would
next be thrown to the Emission posi-
tion. The circuit brought into play is
shown in Fig. 4. A voltage divider con-
sisting of a 25K potentiometer, a 6.8K
resistor and a 1.5K biasing resistor sets
up operating voltages equivalent to
cut-off of the control grid. The grid-to-
cathode bias is about 12 to 15 volts as

IS S

S DS SRS

N 0 0 SO

determined by voltage drop across the
1.5K resistor. The accelerating grid volt-
age is adjusted by means of the “Ad-
just Reference” control on the front
panel so as to set the meter pointer to a
reference mark near cut-off (no emis-
sion). When the “Read Emission” but-
ton is depressed, the 15K resistor is
shorted out. The cathode and control
grid are then at equal potential, or zero
bias exists.

Full emission of a good tube should
then take place and can be read di-
rectly in microamperes on the meter
which is in series with the cathode cir-
cuit. A reading of more than 600 micro-
amperes will usually be obtained for
new tubes under these conditions. A
reading below 350 microamperes dur-
ing this test indicates that the CRT is
low in emission and is probably a good
bet for rejuvenation attempts.
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The Rejuvenation Process

If rejuvenation is deemed advisable
at this point, the function switch is
rotated to the next position and the
circuit applicable is shown in Fig. 5.
It will be noted that the control grid
now has positive dc voltage of 300 volts
applied to it.

The Rejuv On-Off switch is turned
on and off by the user intermittently,
completing a circuit from B- to the
cathode and, by tube conduction, to
the control grid and on to B plus. The
neck of the tube is tapped gently during
this switching process to enable the
high control grid voltage to “flake-off”
any oxidation on the cathode surface
and restore its emission capabilities. The
presence of the meter in the cathode cir-
cuit provides visual proof of what is
going on. As the tube begins to under-
go successful rejuvenation, the meter
begins to increase its reading each
time the Rejuv switch is switched to
the ON position. The reading will con-
tinue to increase until no further re-
juvenation is possible. The operator
then knows that the process should be
stopped if damage to the cathode is to
be avoided.

Occasionally, stubborn CRT tubes
require additional inducement to begin
rejuvenation. For this reason, a “Rejuv
Increase” switch is provided to increase
the momentary voltage between grid
and cathode from 300 to 600 volts posi-
tive. In addition, a “Heater Increase”
switch is provided which, when de-
pressed increases the heater voltage
from normal 6.3 volts to about 10 volts.
This acts as a further inducement for
restoring a properly emitting cathode
surface by increasing its surface temper-
ature. If none of the above expedients
cause rejuvenation to start, one can be
fairly certain that the tube is a com-
plete reject and can so assure his cus-
tomer.

Clearing Heater-Cathode Shorts

Occasionally, a short between heater
and cathode, as indicated by the Shorts-
Open test described earlier, is nothing
more than a particle of the cathode
which has become wedged between
these two elements of the tube. The last
position of the function switch, “Spark
Hitr-K,” is intended for clearing up this

C.R.T. BEING "SPARKED"
T0 REMOVE H-K SHORT

»

Shorting --~
; HEATER 47
Farticle H SWITCH OHM
ON-OFF | SHUN T
]
+ 4
CND
B+ )
300 V. D.C. B ———

Fig. 6—Simplified schematic of cir-

cuit employed in clearing heater-

’ cathode shorts caused by particles
of cathode material

type of short. The applicable circuit is
shown in Fzg. 6. 300 volts of dc are
applied between heater and cathode.
Since the shorting particle is usually of
low resistance material, the momentar-
ily large dc current flow, in effect,
“burns-up” the shorting particle in a
matter of seconds and restores the pic-
ture tube to normal operation. The

600D TUBE
{ See text)

OPEN GRID
(61)

OPEN GRID
(62)

H-K SHORT
( See text)

OPEN K
( Low emission)

H~-G-1 SHORT

H=6-2 SHORT

G-1-K SHORT

6-1-62 OR
G-2-K SHORT

SISISICCICISISICk
SlSISISICISISIST:

SIS ICSIISISIER

H=HEATERS G-1= CONTROL GRID
G-2 = ACCELERATING GRID

Fig. 3—Various neon bulb indica-
element “shorts” and

tions for
“opens.” (Dark portion on bulb
indicates section is illuminated.)
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HIGH BENSITY

Not New -
But FOUR YEARS OLD

Better for you and better for your customers because hundreds
of thousands have been field tested and proven during the past
four years. Don't be fooled by offers of extremely small plate
sizes and narrow spacings. We have found during four years of
laboratory and field testing that there is a practical minimum
cell size and spacing that are needed for maximum performance
and minimum service call backs.

The Tarzian High Density Rectifiers are Time Proved—don't be
fooled by unrealistic ratings and sizes.

SPECIFICATIONS

Max. A.C. Max. D.C,

Model Input Load Plate Overall Replaces
No. Volts Current Size Length Model
250A 130 250 1.25" sq. 17/8" 200-250
300A 130 300 1.4 " sq. 17/8" 300
350A 130 350 1.6 7 sq. 25/32" 350
400AD 130 400 1.8 * sq. 11/4” 400
500AD 130 506G 1.8 7 sq. 15/16" 500

All Sarkes Tarzian Replacement Rectifiers are truly universal
and will plug-in on original set replacements on Motorola, West-
inghouse, Arvin and Sylvania sets.

Send for your copy of the latest Replacement Guide.Address Dept. B-2

Sdikes Tarzian, Inc., Rectifier Division
415 N, COLLEGE AVENUE, BLOOMINGTON, INDIANA

In Canada: 700 Weston Rd., Toronto 9, Tel. Murra 7535 @ Export: Ad Auriema, Inc., New York ity
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merer in the cathode circuit will de-
flect until the shorting particle 15 re-
moved.

To accelerate the process, the “heat-
er” switch is turned on and off rapidly
during this process. Of course, il the
heater and cathode are actually welded
together, rather than shorted by a for-
eign particle, this procedure will not
yield successful results.

The Model RE-1 CRT Rejuvenator
is available either m kit form or fac-
tory wired. It is normally supplied with
the proper duo-decal CRT socket for
use with all standard base 12-pin clec-
tromagnetic  or  electrostatic  picture
tubes. The manufacturer informs us
that a second cable is also available
for adapting the instrument for use
with 77 tubes. LI

ASSOCIATION
NEWS

[from page 11]
“ARTSNY has been fortunate in ob-

taining the services of the Nationwide
Inurance Co. Starting with the Borough
ol Brooklyn, all technicians and dealers
in the Radio-TV business will be visited
soon by one ol a specially-trained group
of men o obtain the necessary informa-
tion and help you with any problems
you may have.”

Indianhead Radio-TV Servicemen's
Association, Eau Claire, Wisc.

The IRTSA has a new roster of of-
ficers, namely: President, Earl Kratch,
Bloomer; Vice Pres., Upton St. Clair,
Menomonie; Secretary, Richard Presnel,
Bloomer; Treasurer, Vernon Christian,
Colfax; Board of Directors, Sherwood
Stolp, Liau Claire; Earl Struve, Jim
Falls.

Kentuckiana Television & Radio
Technicians’ Association, Inc.

A group of Television and Radio
Technicians in Louisville, Kentucky
have joined together and formed a non-
profit corporation known as the “Ken-
tuckiana Television & Radio Techni-
ciuns Association, Inc.”

Board of Directors consists of fAfteen
members, out of which is elected a pres-
ident, vice-president, secretarv  and

rreasurer. Five new directors are elected
cach year and a new set of ofhcers.

The officers for 1956 are as follows:
President, Harold Flood, Free Lance
Radio & TV Service, Vice-president, Ira
Masden, Breckenridge Television Ser-
vice, James M. Hall, Secretary, Crazy
TV & Appliances, Treasurer, Melvin
Brown, Mcl's TV Scrvice.

Television Electronic Service
Association of Missouri

The third quarter meeting of TESA-
MO. was held at the Daniel Boone Ho-
tel in Columbia, Mo. There were 83
people in attendance which was good
considering that many people were on
vacation or had employces on vacation
which prevented them from attending.
To remedy this, an amendment was
passed changing the regular meetings of
TESA-MO 0 the second and fourth

(1LILH‘LCI'.

Television Service Association of
Metropolitan Washington (TSA}

At the last general meeting of the TV
Association there was a discussion by
the membership about a program of ad-
vertising which is intended to publicize
the association and its membership. This
plan would call for the voluntary par-
ticipation of associaton members who
are willing to band together for a period
of twelve (12) weeks and contribute a
proportional part of the over-all contract
price, an amount expected to be about

$10.00 per week.

Radie Television Association of
Santa Clara Valley

To kick off the biggest promotion
ver attempted by the RTASCV for this
fall is the goal set by the board of di-
rectors.

Submitted was an cight hundred dol-
lar budget for each month that will in-
sure that the Association members will
get the best possible buy for the dollars
spent.

King County (TSA), Seattle, Wash.

In cooperation with the Better Busi-
ness Burcau, responsible segments of
Television Service Industry met last
week to take the initial step on a pro-
gram of establishing minimum stand-
ards for television repair shops and tele-
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vision repalr personnel. Ar a meeting
attended by representatives of the BBB,
law enforcement agencies, King County
Television Service Association, North-
west Appliance and Television Associa-
tion, Local 46 oi the Electrical Workers,
parts suppliers, television distributors,
and factory service organizations, a
Joint-Industry Committee was author-
ized to deterthine the MINIMUM
standards of testng equipment and shop
facilities as the basis for the issuance of
certificates to qualified service shops.

Minnesota Teleyision Service
Engineers, Inc.

Minnesota Television Service FEngi-
neers, Inc. would like to invite all mem-
bers to attend the three day Institutc
on Problems and Needs of Television
Service Establishments at the University
of Minnesota. It is strictly non-technical
for Service Engineers and Service Mun-
agers, and is open to all, whether or not
they are from Minnesota.

Radio and Television Servicemen’s
Association, Pittshurgh, Pena.

A general meeting for the annual
election of officers of the Radio & Tele-
vision Servicemen's Association of Pitts-
burgh, Inc, was recently held. BB

ANSWERMAN
[ﬁ'orr page 10]

had the same appearance on the screen
as has been illustrated. The antenna
line was investigated. It was found that
the lead-in ran through the cellar.
Down in the cellar several work
benches were lighted with long neon
bulbs. The antenna line passed near
one of these bulbs, running along about
a foot away from it. The receiver waus
turned on and the neon light wus
switched into operation. Immediately
the interference appeared, two snowy
horizontal bars in the picture. Turning
off the bulb remcved the bars. The use
of the neon bulb light in the cellar
proved to be the cause of the problem.

In the problem you have presented |
very much believe that you will find
the cause of the interference associated
with the antenna line, and very prob-
ably in the cellar, There may be some

SERVICE DEALER and ELECTRONIC SERVICING

Trade-mark

Taco again introduces an original antenna
design, engineered for results. The
Topliner represents better performance
than any other antenna now on the
market. And, best of ali, you get this

extra performance at no increase in cost.

&
FOR coLow
AND
BLACK & WHITE!

TECHNICAL ' APPLIANCE CORPORATION, SHERBURNE,.N. .
N CANADA=Hdckbusch Electronics;Ltd./ Taronto 4, Ont.
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This is a Watchit...

(In some areas known as a Doohicky) 2

Cigarette Holder complete

Dull Knif H
N nire A Short Yardstick with Filter Tip Cigarette

Small Crosscut Saw (Nat Dangerous)

A Point

Screwdriver

A Spanner for
Englishmen
Cork screw for Fishermen
who don't like Fishing

Hammer for

Driving Home
a Point

This wds the inventor's last addition

... u Watchit does the work of practically everything!

There's no doubt about it, the Watchit is a boon to mankind. There's only one
thing wrong, most people still want to use the right tool for a job. Carpenters, for
example, still insist on buying a hammer or a saw, regardless of the fact that the
Watchit can “replace” up to 1731/, other tools. Alas, poor Watchit! It seems fated
to go down into oblivion with the countless other “cure-alls.”” Just goes to prove
what we've known all along . . . for ease of installation, for highest performance,
you can always rely on Astatic Cartridges. The pickup cartridge is the heart of
the phonograph; designed specifically for a particular unit...no “cure-all” is exactly

compatible! Always replace with Astatic original and direct replacement cartridges.

ASTATIC IS THE WORLD’S ONLY COMPLETE LINE
OF PICKUP CARTRIDGES!

Leader with Originals, First with Replacements.

 CORPORATION, CGNNEAUT omo

: - lN CANADA CANADIAN ASTAHC LIMITED,
- Expori Sales Represenfahvs 401 Broudwuy NY 13 NY

light, more than likely a neon bulb
type that when in operation causes the
induction of a large 60 cycle voltage
into the antenna line. This large 60
cycle voltage modulates the rf ampli-
fier and causes the snowy portions or
bars to be seen when the 60 cycle volt-
age Is in its negative swings.
Naturally, it is assumed in consider-
ing this problem that the tubes have all
been checked. Going further, a point
should be made with respect to all types
of interference problems that may be
encountered. Many of the less expensive
TV chassis have no ac line bypass con-
densers. These condensers should be
installed as a check for a possible cure
for interference problems. It is very pos-
sible that the ac leads are introducing or
radiating interference into the circuits
and causing the improper operation. B B

AUTO RADIOS—CHRYSLER
[from page 35]

turned and maneuvered past them, it
would definitely be the safest procedure
to disconnect the battery.

Referring to Fig. 6, which shows these
items dropped to the floorboard, the
cowl vent knob and cover plate are re-
moved first, exposing the radio bottom
bracket screws. Next, the cowl vent
bracket assembly is removed entirely
from the dashboard and from the cable
itself, Fig. 7. It would help at this point
to reassemble the small 34 nut, bolt and
spacers intact in the order removed. The
cable tube should be pushed back against
the heater duct assembly. After discon-
necting all cables from the set, the two
Phillips screws into the bottom brackets
and the 5% nuts under the knobs are
removed. The set can now be pushed
back to clear the shafts and escutcheon
from the dash, turned face upward and
pushed past the edge of the dash and
downward. Care should be taken to
keep the open vibrator and power tubes
from catching the edge of the dash.

Whereas the 1955 cowl vent bracket
was mounted with the nuts inside the
dash, the 1936 cars have the bolts down-
wards like studs. However, in all cases
it is quite a task to assemble the bracket
with loosely mounted bolts. It is there-
fore best to permanently fasten these

[ Continued on page 45]

40 SERVICE DEALER and ELECTRONIC SERVICING e SEPTEMBER, 1956

=



-
il

MERIT ‘
first in exact replacement |

|

- VERT 0Sc.  ABuf g

V9 (B) —j——— verT our

Mifr. Emersor Chassis No. 120292 6CG7 5v6s/6T
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Section Affected: Pix and raster
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i . Symptoms: Insufficient height.
:‘ . Cause: Component failure. The series plate feed
: o resistor from the height control has increased
‘j - in value, reducing the plate voltage to the
[} gﬁé’% vertical oscillator tube.
¢
igg:g;’g%% What To Do:
- Replace: (R80) 1.5 megohms,
BOOST
8 +
Mifr. Emerson - Chassis No. 120292 + 150V
Card No. EM292-2 :
4.7 MEG.
Section Affected: Pix ‘ —AN R30
Symptoms: Snowy, weak pictures in semi-fringe
and fringe areas.
Cause: Component failure. The B plus feed re- - /OOK
sistor has increased in value, supplying in- -
sufficient positive voltage to the local distance A.G. C, 470K ; /10K
control, with the result that correct voltage —s—\NAN—
is not applied to the agc line to the tuner. 70
Sound is sometimes pronouncedly affected, TUNER LOCAL p—n
also. -
I DISTANCE
What To Do: = CONTROL
Replace: R30, 22K ohms, one watt.
MDF-77 for exact replacement in
32 Admiral chassis, over 220 .
models; provides exact lead color V704"
icnodltnhgeancini:?sttenetti:«grkbfl\ng;r;zg Mfr. Emerson Chassis No. 120292 HORIZ.
transformers, yokes and coils. ’ ) CONTROL TUBE
Merit is the only manufacturer of 6CG7
transformers, yokes and coils who Card No. EM292-3 /150K

has complete production facilities
for all parts sold under their
brand name,

Section Affected: Pix

Symptoms: Critical horizontal hold, vertical
hold normal.

Cause: Component failure. The sawtooth feed-
back condenser has developed a leak, altering
the bias as applied to the grid of the hori-
zontal control tube, 6CGT.

What To Do:
Replace: C39 (82 wpuf).

‘ MERIT COIL AND TRANSFORMER CORP.
B\ 4927 N. CLARK ST, CHICAGD 40, ILLINOIS
- . Ly

1




PICTURE
STABIL.
/00K

SYnc SEP

s5u8

E%470K

SHEETS

Mifr. Emerson Chassis No. 120292

Card No. EM292-4
Section Affected: Pix

Symptoms: Critical horizontal and vertical sync,
picture normal with some picture pulling.

Cause: Component failure. Coupling condenser
from picture stabilizer control has developed
leakage, applying positive voltage to the sync
separator grid. This causes incorrect sync
separation and video information in syne
system.

What To Do:
Replace: C35 (.01 uf).

Vil
’ 12006
HOR. OUT.

Mfr. Emerson Chassis No. 120292

Card No. EM292-5
Section Affected: Pix and raster
Symptoms: Insufficient width and high voltage.

Cause: Component failure. The cathode resistor
has increased in resistance, biasing back the
horizontal output tube and preventing proper
amplification of the grid signal.

What To Do:
Replace: R69 (100 ohm) with a two watt size.

224 o % 263
L
V-8
5405
AUDIO OUT.

By
A

F270V

42

Mfr. Emerson Chassis No. 120292

Card No. EM292-6
Section Affected: Audio

Canuse: Component failure. The B8 plus feed re-
sistor supplying 270 volts to the primary of
the audio output transformer has increased in
resistance so that plate voltage is low.

What To Do:
Replace: R41 (1.5K) with a 2 watt size,
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'SPECIFY NORELCO.
for Top Performance
speaker replacements

Based on economy alone, any one
of the Norelco FRS twin-cone
speakers is your best choice.

Aside from price, these speakers
have been designed and manufac- |
tured by audio craftsmen—to pro-
duce unexcelled sound qualities.
In a single FRS speaker, sound is
reproduced so perfectly that listen-

ers have difficulty in distinguishing
recorded performance from those
which are live.

FRS Twin Cones are both operated
by the same magnet and voice coil.
The smaller cone radiates frequen-
cies above 10,000 ¢/s and diffuses
lower frequencies. Frequencies be-
low 10,000 c/s are generated by
the larger cone while reflecting fre-
quencies above this frequency.

Price from $59.98 to $6.75 in all
standard impedances and sizes
from 12 inches to 5 inches.
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E{ ADD TO...and improve any
; sound system with /Vareﬁ'ami
FFULL RESONANCE SPEAKERS .

Send to dept. E-9 today
for more details.
North American Philips Co., Ine.

100 East 42nd Street
New York 17, N. Y.




MECHANIZE

Reciprocating
Saw

" POWERS |
ALL OF
% THESE

QAR N ATTACHMENTS

‘ Auger Set
$5.50
/

Equip your shop
for MECHANIZED
SERVICE for as
little as $138.50.

Balancer £
$23.95

Mechanization of your radio and televi-
sion shop with MALIL Tools can save you
time and money. Ard, the lightweight,
powerful and flexible MALL 143T
(%”) drill is the answer. This perfectly
balanced drill, with the trigger switch
lock, is equally perfect in wood or metal.
It is a virtua} powerkouse around which
many useful attachmients can be driven.
Mechanize your shop and increase pro-
ductivity now with MALL Tools.

MAIL THIS COUPON TODAY

O R R Rl Rl Ry |

L Division of Remington §
: MA“.TOO'.CO- Arms Company, Inc. :
¢ 7749 South Chicago Ave., Chicago 19, lllinois g
i 0.K! tell me about MMLTools for the Radio B
and Television field. :
: Name :
] [ ]
§ Address X
] ]
 City. State 1
’ ol

Mifr. RCA Chassis No. KCS97
Card No. RC 97-1
Section Affected: Sound

Symptoms: No audio, picture and raster normal.

Cause: Component failure. B plus feeding re-
sistor supplying voltage to the audio output
and amplifier system has opened.

What To Do:
Replace: R113 (3300 ohm) 2 watt resistor.

e
AUDIO OUTPUT T103

RH3
— & NVN—> SFy

Mfr. RCA Chassis No. KCS97
Card No. RC 97-2

Section Affected: Pix and sound

Symptoms: No picture or sound, raster normal.

Cause: Component failure. Open B plus feeding
resistor from 265 volts to terminal E of printed
circuit panel and third if circuit.

What To De:
Replace: R221 (4200 ohm) 7 watt resistor.

Rz221
+265V M%——o 23V
8Oy
TERMINAL I
E-PCI02 =

Mfr. RCA Chassis No. KCS597

Card No. RC 97-3
Section Affected: Pix

Symptoms: Jittery or poor horizontal and ver-
tical sync, picture and sound otherwise
normal.

Cause: Component failure. Coupling condenser
from lst sync amplifier to sync output circuit
has shorted.

What Te Do:
Replace: Coupling condenser CI41 (.033 uf).
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Systoms » DATA SHEETS

Mfr. RCA Chassis No. KCS97

Card No. RC 97-4
Section Affected: Pix and raster

Symptoms: Insufficient height with possible
slight vertical foldover.

Cause: Component failure., Leakage in con-
denser C166 .1 uf condenser has reduced B
plus voltage to plate circuit of vertical oscil-
lator so that insufficient voltage is applied to
circuit producing small deflection voltage.

What To Do:

Replace: C166 (.1 uf).
Check: C163 (.1 uf) for excessive leakage.

VI3
6BQ6GTB
HOR. OUT. HOT.
WIDTH
COIL
e
N
560
BO%%T
Tuuee
285y

Mir. RCA Chassis No. KCS97

Card No. RC 97-5
Section Affected: Pix and raster

Symptoms: No high voltage, picture or raster,
sound normal.

Cause: Component failure. Boost charging con-
denser C168 has developed sufficient leakage
to reduce the boost voltage below a point
that will enable the generation of high voltage
and sufficient amplitude horizontal deflection
pulses in the transformer.

What To Do:

Re;;cl)ace: Boost charging condenser, C168 (.047
ur).

a4

Mfr. RCA Chassis No, KCS97

Card No. RC 97-6
Section Affected: Pix and raster

Symptoms: Trapezoidal picture and raster due
to improper deflection system.

Cause: Component failure. Damping condenser
across one horizontal deflection coil has short-
ed. A shorted deflection coil will produce the
same symptoms.

What To Do:

Replace: CI171 (150 uuf).
Substitute or replace: Deflection coils.

o -
| P oFmtIAL
| YY-RADID SERVICE
LANER BOOK
Sosm reeive

B 1v-ra00 ¥
' i Q

In this rack you will find
The Biggest Service Help
The Largest Value

In These Perfect Partners

Dave Rice’s Official Pricing Digest
—a quick check for over 60,000
prices—revised 4 times every year.
Pocket sized.

and

Dave Rice’s Official TV-Radio
Service Order Book which pro-
vides separate listings for picture
tubes, receiving tubes, parts and
components, serial numbers, labor
and state and local taxes. 54x81%
—50 sets of triplicate orders—
carbons bound in.

ELECTRONIC PUBLISHING CO. INC,

180 North Wacker Drive  Chicage 6, Hllinois
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AUTO RADIDS—CHRYSLER
[from page 40]

bolts in the dash while the set is out of
the way by adding two new 7/16 nuts
so that the belts will form studs pro-
jecting down from the dash. Thus the
bracket can be slipped on after replacing
the radio without losing the bolts.

VIDEO
SPEED
SERVICING
SYSTEMS

Service Hints

Occasionally, an early production set
may be found in which the on-off but-
ton does not pop out sufliciently to
actuate the on-off switch. This may be
caused by the combination of a weak
spring and a slightly stiff switch. Oper-
ation may be improved and the stiffness
remedied by bending the switch mount-
ing bracket backward. This lifts the
switch actuating fork up on the ear of
the push-button Jever so as to gain lever-
age. Another method of improving the w28 LD A DAL R LR

sl 12407
operation is te remove the push-button vs%’zsmc. R

of servicemen who have bought Vol. |

spring, stretch it so as to increase its Mig: Emerson Chassis No. 120162-A  VSSS report that it is a time-saver—and
power and repla‘ce it. The spring may 100K Card No. EM162-6 more important—it helps them pinpoint
be removed by frst removing the two Section Affected: Sync. their trouble-shooting so they can serv-
switch mounting screws. Symptom: Horizontal pulling, and vertical ol ice sets more efficiently.

It is possible, when the on-off push- e

button is depressed too hard, for the

Cause: Defective component. Here is one typical VS5S data sheet.

i : - - What To Do: v L i than 600
end of the switch key to bend and slip T 555 Vol. Il contains more than ‘Tnd
into the slot at the inner corner of the covers all the most-serviced TV models
latch gate and join. This trouble may o now in use.

be permanently prevented by inserting
a length of $10 copper wire vertically in
the slot, Fig. 8, tilling the remainder of
the slot and bonding the wire to the
latch with solder and then cutting the

e Volume 2 of VSSS is completely new e Although published as a hard paper

and does not cover any of the items pub- cover bound volume each page in VSSS

lished in volume 1. Vol. 2 is marked so the pages can be

wire flush with the face of the latch e Volume 2 of VSSS contains most of the inserted into a loose leaf ring binder
gate. data sheets published since May 1953 or into our VSSS Vol. 1 cloth-covered
If the push buttons are not free mov- plus several hundred new data sheets ringbinder edition.

that have not been published heretofore
and which will not be published any-

where else. Order Your Copy Today

CUT OUT AND MAIL
COWAN PUBLISHING CORP., 67 WEST 44TH STREET, NEW YORK 36, N. Y., DEPT 9

Please send me postpaid Video speed Servicing Systems Vol. 1 in [} Paper Bound Edition for $2.95

" o " " “ “ " Vol. 1 in [J Hard Cover Ring-Binder Edition for $4.95
" oo " " " “ " Vol. 2 in [] Paper Bound Edition for $2.95
My Check for $.................. is enclosed. (If you reside in New York City add 3% to cover city sales tax.)
Name
Address
Fig. 7—The cowl vent bracket as-
} sembly is removed entirely from City S e

the dashboard and cable.
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C-D IS THE ONLY
COMPLETE LINE OF

ELECTROLYTICS

C-D's
Blue
Beaver
No matter what you need in electrolytic
capacitors — C-D has it. Every type,
shape and rating...all of consistent
high quality proven by outstanding
field performance, C-D capacitors are
always reliable...and readily available
—because Distributors who know, carry
‘  the complete Cornell-Dubilier line.

S A e R TR SN —— —_

Free! TV Capacitor ‘“Replacement
Guide” —and C-D Twist Prong Cross
Index from your C-D Distributor. He’s
listed in your local Telephone Directory.

ONSISTENTLY

ORNELL-
DUBILIER

THERE ARE MORE C-D
| CAPACITORS IN USE TODAY
@ THAN ANY OTHER MAKE.
s

PLANTS N SO0., PLAINFIELD, N, 4.3 NEW BEOFORD, WORCESTER ANO
CAMBRIDGE, MASS.; PROVIDENEE AND HOPE VALLEY, R. I.; tNOIANAPOLSS,
IND.; SANFORD AND FUQUAY SPRINGS, N, C.; SUBSIDIARY, RADIART
CORP., CLEVELAND, OHID,
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LATCH GATE

HHHZY,
/)| e

FILL WITH SOLDER”™

Fig. 8—A length of #10 wire
soldered vertically in slot of latch
is cut flush.

ing so that they don’t return to their
full out position there is a possibility
that the drive latch will not be suffi-
ciently engaged and the manual tuning
will slip. If such occurs, it may be due
to binding caused by the anti-rattle felt
in the bezel. To improve the operation,
the felt may be cut down in thickness
at the push button involved. Later pro-
duction sets have a special anti-rattle
spring in place of the felt.

Cases of slippage of the manual tun-
ing, Fig. 9, may be caused by misad-
justment of the clutch actuating ear of
the clutch gate. This condition also
shows up as having no free movement
of the push buttons. This may be cor-
rected by bending the ear.

In the 835 and 844 chassis using either
a 6AU6 or 12AU6 tube as converter,
critical oscillator action can be corrected
by trying several new tubes. ‘

Search Tuning Details

The search tuning system is an auto-
matic device whereby an electric motor
is used to drive the tuning system until
a station signal is received. When a sta-
tion signal is received, the automatic
system stops and the receiver is tuned
to that station. The system is designed
to start the tuning action from the low
end of the broadcast band. Should the
tuning system reach the high frequency
limits of the broadcast band, the car-
riage is released automatically and will
rapidly return to the starting point and
repeat the search tuning function.

Search tuner push-buttons may be set
for any station in any order. However,
for convenience in remembering, it is
suggested that stations be set up in fre-
quency sequence. The sequence for
push-button adjustment must be fol-
lowed exactly, and is as follows:

CLUTCH GATE
T LT T

Fig. 9—Slippage of the manual tun-
ing may be caused by misadjust-
ment of the actuating ear.

1. Tune in desired station with manual
tuning knob or search tuning.

. Pull off push button cover.

. Turn radio OFF.

. Push in push button.

. Turn radio ON.

. Rotate knurled knob of push button
until station is heard. No sound will
be heard until this point is reached.
Do not force knob beyond limit of
rotation.

7.,Replace push button cover.

Set up other push buttons in the same
manner.

SN N

Transistor Radios

The functional operation of a transis-
torized auto radio is no different than
a vacuum tube operated receiver. It is
not expected that the use of transistors
will present any particular problems to
the serviceman. Some of the major
points to remember when dealing with
transistorized devices are: polarity must
be observed; current measurements be-
come more important than voltage; do
not ground the base connection of any
transistor, and make certain of the key
position when replacing a transistor.

Transistors and many of the com-
ponents associated with them are pri-
marily low current devices. The polarity
of the voltages applied to them is there-
fore very critical. For example, if the
battery of a transistor radio were to be
placed in opposite polarity to that need-
ed, severe damage would occur. The
transistors would have a forward bias
and conduct heavily. The transistors
could become fused permanently dam-
aged and transistor action cease. The
miniature electrolytic capacitors, with
reverse voltage supply, could break
down and conduct in the opposite di-
rection. This damage is permanent and

Zephyr Line

EPHYR
A" ¢ ,
M 1

FOR EXTREME DISTANCE

- FOR THE MAXIMUM
ROYAL

S
Only

-ZEPHYR ANTENNAS HAVE:

"“"WING"” DIPOLE "WING" DIRECTOR
DOUBLE TRANSPOSITION PHASING
REJECTOR PHASING STAGGER-TUNING

VY

GRIGGSVILLE, ILLINOIS
EXPORT SALES DIV., SCHEEL INTERNATIONAL INC,,
4237 N. Lincoln Ave., Chicago, U.S. A,
Cable Address; HARSCHEEL

ZEPHYR
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ends the filtering ability of the electro-
lytic condensers.

Testing of a transistor operated auto
radio should be performed while using
a battery power supply rather than an
electronic supply. The usual battery
eliminator does not provide the neces-
sary ac isolation that is required for

transistor testing. Resistance and voltage
readings may be used to determine the
current value. When using test equip-
ment, normal test procedures may be
followed with cautious observation
toward ac isolation. When soldering to
any transistor socket lug, turn the re-
ceiver off and remove the transistor. ® 8

Color TV Luminance Sections
[from page 15)

corresponds to the luminance signal and
wave (B) in Fig. 4X to the chrominance
signal, then the composite waveform
(C) obtained when Y and C are com-
bined will have the shape shown in
Fig. 4Y. This waveform is obtained by
adding (A) and (B). With a wave-
form such as (C) serious distortion in
the form of misregistration of the pic-
ture element will occur; that is the
chroma component of a picture element
will be displaced somewhat to the right
of the Y component of the same pic-
ture element. This will result in 1ncor-
rect color reproduction.

By providing a time delay to the
signal from (A) equal to the time delay
produced in (B) as shown in Fig. 4X
the waveform (ID) shown in Fig. 4Z is
produced. Observe that the result is not
ideal. Thus, when two signals with un-
equal bandwidths are added, the re-
sultant waveform cannot have a band-
width equal to the maximum. However,
due to the low zmplitude of color in-
formation in typical color scenes, wave-
form errors as indicated by the slanted
lines are relatively small.

Since time delay equalization is neces-
sary, it is provided for by introducing
a certain amount of signal delay in the
Y channel. The amount introduced pro-
vides just enough delay of the Y signal
to match the inherent delay of the C
sighal (Fig. 4X) This may be accom-
plished by the insertion of a wideband
delay line in the luminance channel.

A device which provides this delay
may be a section of cable of special de-
sign. G.E. manufactures a cable of this
type (1100 G.E. cable) which has delay
of 14 usec/ft. The amount of added de-
lay required in color receivers varies
between .5 to 1.5 usec, so that the length

_ *Color Television Receiver Practices, by Hazel-
tine Corp. Laboratories Staff; John F. Rider,
Publisher.

SERVICE DEALER und ELECTRONIC SERVICING o

_of cable would vary between 1 to 3 feet.

More practical designs have been de-
veloped which simulate the distributed
characteristic of this cable in more com-
pact form. These have taken the shape
of tubular designs approximately 2"
in diameter, and from 57 to 9”7 in
length depending on the impedance and
the delay required. The manner in
which the delay lines are inserted in
the circuit is shown in Fig. I for vari-
ous types of receivers.

A convenient test for delay equaliza-
tion* is to apply a single color bar to

LUMINANCE
SIGNAL TO
VERTICAL
PLATES

SIGNAL T0
HORIZONTAL
PLATES

w_[ L
(B) ﬂ LUMINANCE

NO DELAY
EQUALIZATION

DELAY
EQUALIZED

© J
S

Fig. 5—Waveforms observed by ad-
justing delay equalization.

the video amplifier and to feed the
chroma section output to one set of
CRT plates (either H or V) and the
Y signal channel output to the other set
of plates (See Fig. 54 and 5B). If the
delay is not equalized the resultant
pattern will appear as shown in Fig. 5C.
If the delay is perfectly equalized the
resultant pattern will appear as in Fig.
5D. This method requires a scope em-
ploying identical wide band amplifiers
in both the H and V sections of the
scope.
[ To Be Continued]
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PRINTED CIRCUIT

OSCILLOSCOPE KIT

Check the outstanding engineering design of

this modern printed circust Scope. Designed
for color TV work, ideal for critical Laboratory ap-
plications. Prequency response essentially flat from
S cycles to 5 Mc down only 114 db at 3,58 Mc (TV
color burst sync frequency). Dowa oaly 5 db at 5
Mc. New sweep generator 20-500,000 cycles, 5
tsmes the range usually offered. Will sync wave form
display up to 5 Mc and better. Printed circuit boards
stabilize performance specifications and cut assembly
time in half. Formerly available only in costly Lab
type Scope. Peatures 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 a
host of other fine features. Combines peak perform-
ance and fine engineering features with low kit cost!

Heathbit TV
SWEEP GENERATOR KIT

ELECTRONIC SWEEP SYSTEM

A new Hearthkit 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 fundameatals and 57-
180 Mc on calibrated harmonics. Plug-in crystal in-
cluded. Blanking and phasing controls — automatic
constant amplitude output circuit — effcient atten-
uation—maximum RF output well over .1 vole—
vastly improved linearity. Easily your best buy in
sweep generators.

A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 29, MICH

WRITE FOR FREE CATALOG
...COMPLETE INFORMATION

IDEA
Or THE
MONTH

[ o o o e e e o

A new practical low cost system for filing customers service
call and shop job tickets alphabetically in individual file
folders. For instant reference a form is printed on the face
of each folder for summarizing contents. File case is of
heavy cardboard construction in attractive brown simulated
feather finish. File folders are of heavy cream tag stock
with extra flap feature for fast reference (see inset) . .

smartly printed in brown. A to Z file guides are heavy
press board.  FILE CASE SIZE 47" x 10" x 12%:"

AT YOUR ELECTRONIC PARTS JOBBER

4300 SERVICE TICKET FILE

5\ WITH
BUILT-IN
DUST-LAP

(200 FOLDER CAPACITY)
#300 SERVICE TICKEY FILE SYSTEM.._$7.40

(includes case, guides and 100 folders)
#301 BOX OF 100 FILE FOLDERS...
#302 SET OF FILE GUIDES

« OELRICH PUBLICATIONS
4308 N. MILWAUKEE AVE, « CHICAGO 4), ILL.
Send me FREE sample file folder ond catalog.

Name

Address
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AMPLIFIERS— (Audio, Hi-Fi, P. A.)

Allied Radio Corp. ... 100 N. Western Ave., Chicago 80, Il
Blonder-Tongue Labs, INC. .ccooiieccnincneicinennnns 526 North Ave., Westfield, N. J.
Bogen & Co., Inc., Davld 29 Ninth Ave., New York [4, N. Y.
Transvision, Ine. ... . 360 North Ave., New Rochelle, N. Y.

ANTENNAS

Amphenol Electronics Corp. .. (830 S. 54th Ave., Chicage 50, fIl.
Channel Master COrP. ....oc.oocceveeieiieeee e sesteese e e e Ellenville, New York
Clear Beam Antenna Corp. Canoga Park, Calif.
Cornell-Dubilier South Plainfield, New Jersey
................... t. Joseph, Mich,
Clair Ave., Cleveland 3, Ohio
N. Ravenswood Ave., Chicago 13, Ill.
.................... Fort Lauderdale, Fla
. 6127 16th Ave, Brooklyn 4, N

Philadelphia 34, Pa
3455 Vega Ave. Cleveland (3, Ohio
Radio Merchandjse 2016 Bronxdale Ave., New York 60, Y.
Snyder Mfg. Co . 22nd & Ontario Sts., Philadelphia 40, ‘Pa.
Technical Anphanee Corp et e e aran s cereeenrerten Sherburne, New York
Teico Electronics Mfg. Co. 919 Taylor Ave. Rockford, I1I.
Tolres, TNC. oo eee s Asubry Park, N. J.
Trio Manufacturlng Cor Griggsvilfe, [li.
Walsco Electronics Corp. 3602 Crenshaw Blvd., Los Angeles [6, Cal.
Winegard Company 3000 Scotten Blvd., Burlington, Towa

ANTENNA ACCESSORIES

Alliance Manufacturing Co. Alliance, Ohio
Amphenol Electronics Corp 1830 S. 54th Ave,, Ch\cago 50, 1L
Blonder-Tongue Labs, Ing, . 526 North Ave., Westfield, N. .
Channel Master Corp. . Ellenville, New York
General Cement Mfg. Co. 919 Taylor Ave., Rockford, III.
I. E. Manufacturing Co. 325 N. Hoyne Ave., Chicago f2. III.
JFD Manufacturing Co., ... 6127 16th Ave., Brookiyn 4, N. Y.
Jontz Manufacturing Co E. McKinley Ave., Mishawaka, Ind.
[(enwood Engineering [ 265 Colfax Ave., Kenilworth. N. J.
Mosley Electronics ..... 8622 St. Charlies Rock Rd., St. Louis 14, Mo.
Mueller Eelectric Co. .. 1583 E. 3Ist Street, Cleveland 14, Ohio
Phileo Corp. . Philadelphia 34, Pa.
Radiart Corp. 3455 Vega Ave., Cleveland 13, Ohio
Radio Merchandise Sales, Inec, 2016 Bronxdale Ave., New York 60, N. Y,
South River Metal Produets Co., South River, New Jersey
Superex Electronics Corp. 6 Radford Place, Yonkers, N. Y.

Finney Company, The ..
Hi.-Lo TV_Antenna Corp.

JFD Manufacturing Co., Ine.
Philco Corp. .
Radiart Corp.

BATTERIES
Burgess Battery Co. ... Freeport, Illingis
RCA, (Tube Div.) Harrison, New lersey

BOOKS & MANUALS

Cisin, Harry G. ...
Cowan Publishing Corp. .
Electronic Publishing Co. .
Rider, John F., Publisher
Sams, Howard W. & Co., fne. .
United Catalog Publishers ...

BUSINESS ORDER FORMS

Electronic Publishing Co.
Qelrich Publications ...

Amagansett, N. Y.
67 West 44th Street, New York 36, N. Y
... 180 N. Wacker Drive, Chicago 6, II
. 480 Canal Street, New York i3, N. Y
2201 E. 46th Street, Indianapelis 5, Ind.
110 Lafayette Street, New York 13, N. Y.

180 N. Wacker Drive, Chicago 6, Ill.
4308 N. Milwaukee Ave., Chicago 4|. ul.

CAPACITORS

Aerovox Corp.
Astron Corp.
Gentralab, Div. of Gigbe-Union .
Cornell- Dublller Electric Corp..
Erie Resistor Corp.
11linois Condenser Co. .
Planet Sales Corp. .
Pyramid Electric Co.
Sprague Products Co.

New Bedford, Mass.
255 Grant Ave., East Newark, N. J.
900 E. Keefe Ave., Milwaukee |, Wisc.

South Plainfield, New Jersey
. Erie, Pa.
1616 N ago 22, 11,
225 Belleville Ave, Bloomﬁeld N, J.
1445 Hudson Bivd., North Bergen, N. J.
. 70 Marshall Street, North Adams, Mass.

CHEMICALS, SPRAYS, LUBRICANTS

Electronic Chemical Corp. 813 Communipaw Ave., Jersey City 4, N. J.
General Cement Mfg. Co. ........coorviinn, 919 Taylor Ave., Rockford, III.
Great Eastern Mfg. Co. 165 Remsen Ave., Brooklyn 12, N. Y.
Krylon, Inc. ... Ford & Washington Sts., Nornstown Pa.
Qunetro!e Co., ._Spartanburg, South carolma
Superex Electronics Corp. & Radford Place, Yonkers, N. Y.
Telematic Industries, Inc. 16 Howard Ave., Brooklyn 2(, N. Y.
Walsco Electronics Corp. 3602 Crenshaw Blvd., Los Angeles 16, Cal.

CHOKES, COILS & TRANSFORMERS (RF)

Acme Electric Corp.
Chicago Standard Transformer Corp.
Merit Coil & Transformer Corp.
Miller, J. W. Company ..
Superex Electronics Corp.
Triad Transformer Corp.

... 468 Water Street, Cuba, New York
3501 Addison Street Chicago (8, IIl.
4427 N. Clark Street, Chicago 40, IIl.
7 8. Main Street, Los Angeles 3, Cal.
. 6 Radford Place, Yonkers, N. Y.
... 4055 Redwood Ave., Venice, Cal.

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

Acme Electric Corp. ...
Chicago Standard Transform
Delco Radio (Div. of General Motor
Merit Coil & Transformer Corp
Perma-Power Company .
Triad Transformer Corp.

CHOKES, COILS & TRANSFORMERS

(Deflection & Focusing)

Acme Electric Corp.
Chicago_Standard Transformer Corp.
Great Eastern Mfg. Co.
Merit Coil & Transformer Corp.
Perma-Power Company ...
Ram Electronic Sales Co.
Superex_ Electronies Corp.
Triad Transformer Corp.

CONNECTORS, PLUGS

Blonder-Tongue Labs, Ine.
Cannon Electric Go. ...
Eby Sales Co. of N. Y.
General Cement Mfg. Co.
Mosley Electronics .
Radio Merchandise Sales, Inc. .

FUSES

Bussmann Mfg. Co.
Littelfuse, Ine.

468 Water Street, Cuba, New York
3501 Addison Street, Ghicago 18, [l
Kokomo, indiana
4427 N. Glark Steet, Chicago 40, I,
. 4721 N. Damen Ave., Chicago 25, [II.
o 4055 Redwood Ave., Venice, Calif.

. 468 Water Street, Cuba, New York
3501 Addison Street Chicago 18, 11I.
165 Remsen Ave., Brookiyn 12, N. Y,
4427 N. Clark Street, Chicago 40, 1I}.

N. Damen Ave, Chicago 25, Il
. Irvington, New York
Place, Yonkers, N. Y.
055 Redwood Ave., Venice, Calif.

526 North Ave., Westfield, N. 1.
P. 0. Box #75, Los Angeles 3I, Calif.
30 Lafayette Street, New York 13, N. Y.
Taylor Ave., Rockford, 111,
8622 St. Charles Rock Rd., St. Louis 14, Mo.
. 2016 Bronxdale Ave., New York 60, N. Y.

. Umversnty and Jefferson, St. Louis 7, Mo.
N. Ravenswood Ave., Chicago 40, Il

18

HARDWARE

|. E. Manufacturing Co. ..
Kenwood Engineering Co.
HMueller Electric Co. ...

South River Metal Products Co.
Television Hardware Mfg. Co.
Walsco Electronies Corp. ...

MICROPHONES, Stands & Accessories
370 8. Fair Oaks Ave., Pasadena 3, Cal.

(446 39th Street, Brooklyn 18, N. Y,
.. 222 Hartrey Avenue, Evanston, I,

325 N. Hoyne Ave., Chicago 12, !IL
265 Colfax Ave., Kenilworth, N. J.
683 E. 31st Street, Cleveland 14, Ohio
South River, New Jersey

819 Taylor Ave., Rockford, .
‘3602 Crenshaw Blvd., Los Anneles 16, Cal.

ine.

American Microphone Co.
Atlas Sound Corp.
Shure Bros,, Inc.

PHONOGRAPH NEEDLES

Jensen Industrles, inc.
Permo, Inc. ..

Recoton Corp.
Walco-Electrovox Co., Inec.

... 342 8. Wood Street, Chicago 12, IIL
6415 N. Ravenswood Ave., Chicago 26, III,
52-35 Barnett Ave., Long Island City 4, N. Y.

60 Franklin Street, East Orange, N. J.

PHONOGRAPH PICKUPS & CARTRIDGES

Astatic Corporation .Conneaut, Ohio
American Microphone Co. . 37078 Fair Oaks Ave., Pasadena 3, Cal.
Electro-Voice, Inec. Buchanan, Michigan
Shure Brothers, Ine. ... 222 Har‘trey "Avenue, Evanston, 1.
Sonotone Corp. Eimsford, New York

POWER SUPPLIES (Converters & Inverters)

American Television & Radio Co. 300 East First St., St. Paul 1, Minn,
Electro Products Labs, Ine. . N. Ravenswood Ave., Chitago 40, II1.
Perma-Power Company 472t N. Damen Ave., Chicago 25, Il

Vokar Corporation Dexter 2, Mlchluan
RESISTORS & CONTROLS
ABTOVOX GOMPe i sras et et e anas s ensaas New Bedford, Mass.

900 E. Keefe Ave., Milwaukee |, Wisc.
Dover, New Hampshire
Kokomo, Indiana

Centralab, Div. of Globe Union
Glarostat Mfg. Co.,
Deleo Radio, Div. of General Motors Corp.

Erie Resistor Corp. .. ... Erie, Pa.
International Resistance Co. . 401 N. Broad St., P phia 8, Pa.
SEMI-CONDUCTORS

CBS-Hytron (0u Endicott Street, Danvers, Mass.

100 Kmusland Road Cllﬂon N, J.
y, New York
Phlladelphla 34, Pa.
. Harrison, New Jersey
...... Newton, Mass,
415 N. College Ave., Bloomington, iInd.
INCe ittt 95 Eighth Ave., Newark 4, N. J.

Federal Telephone & Radio Corp.
General Electric Co. ..

Phifco Corp.

RCA, (Tube

Raytheon Mfg.
Tarzian Ine.,
Tung-So! Electric,

SERVICING AIDS

Allied Radio Corp. .
American Phenolic Corp.
Belden Manufacturing Co. .
Blonder-Tonguc Labs, Ine.
Colman Tool & Machine Co
Columbia Wire & Supply Co
Electric Soldering Iron Co.
Electronic Publishing Co.
General Cement Mfg. Co.
Mall Tool Company .. ..
Multicore Solder Div.,

Oelrich Publications ..
Quietrole Co., Inc.

Ram Electronic Sales Co.
Tele-Scopic Products, Inc. .
Ungar Electric Tools, Inc.
United Catalog Publishers .
Vaco Products Co. ...

Wall Mfg, Co....
Weller Elec. Corp. .
Wen Products, Inc.

100 N. Western Ave., Chicago 80, [II.
.. 1830 S. 54th Ave., Chicago 50, [IL
47 W. Van Buren St., Chicago 80, III.
526 North Ave., Westfield, N, J.
0. Box 7026, Amarilio, Tex.
rvmn Park Road, Chicago 18, 1Il.
............................... Deep River, Conn.
80 N. Wacker Drive, Chicago 6, Ill.
.......... 919 Taylor Ave., Rockford, III.
7740 South Chicago Ave., Chicago 19, [II.
(LT —— 80 Shorc Rd., Pt. Wash.,, N. Y.
308 N, Milwaukee Ave., Chicago 41, 1II.
Spartanburg, South Carelina
.......... Irvington, New York
215 W. 33rd Street, New York I,
............... P. 0. Box 312, Venice, Callf
(10 Lafayette Street, New York 13, N. Y.
..317 E. Ontario Street Chlcago I, 1

rove Cny. Pa.
161 .18 St Phila., Pa,
5806 Northwest Highway, Chlcago 3I, .

Xcelite, Thorne Ave. and Bank St., Orchard Park, N, Y.
Yeats Appliance Dolly Sales Co. ........2133 N. [2th Street, Milwaukee 5, Wisc.
SPEAKERS (inciuding phones)

Atlas Sound COFP. ... ..coooovvevecrcereenienn 1446 39th Street, Brooklyn 18, N. Y.
Delco Radio, Div. of General Moters Corp. ... Kokomo, Indiana
Jensen Mfg, COMPANY .....oocoveeeereeveeereeennsa, 6601 S. Laramie Ave., Chicago 38, III.

I00 East 42nd Street, New York 17, N. Y.
3911 S. Michigan Ave., Chicago 15, IIl.
. Philadelphia 34, Pa.
Marquette Rd. & Prairie Ave., Chicage 37, []I.
..................... Telex Park, St. Paul, Minn,
80 S. Kensico Ave., White Plains, N. Y.

North American Philips Co., Ine.
Oxford Electric Corp.
Phileo Corp. ..

Quam-Nichols Company
TeleX .ovvviiinis i
University Loudspeakers, Inc.

SPEAKER ENCLOSURES

Jensen Mfg. Company ..6601 S. Laramie Ave., Chicago 38, 1II.
Transvision, lnc. 60 North Ave., New Rochelle, N. Y.
University ‘Loud kers, Inc 80 S. ICENSICO AVE., White Plains, N. Y.

TEST EQUIPMENT & INSTRUMENTS

Allied Equipment & fInstrument Corp ........ 100 N. Western Ave., Chicago, 111,
American Scientific Development Co. .. 334 S. Main St., Fort Atkinson, Wisc.
B & I Manufacturing Co. . .. 3731 N. Southport Chicago I3, 111,
Central Electronics, Ine. 1247 Belmont Ave., Chicage, Il
Century Electronics . [11 Roosevelt Ave., Mmeola, N. Y.
Electronic Instrument Company (EICO) 84 Withers Street, Brooklyn 1], N. Y.
Electronic_Test Instrument Corp....... 13224 leernols Avenue, Detroit 38, Mich.
General Electronic Research Co.A ..... . Whitewater, Wisc.
Heath Company, The.......... Benton Harbor, Michigan
Hickok Electrlcal lnstrument Co. 10533 Dupont_Ave., Cleveland 8, Ohio
Hycon Electronics, Inc. . 320 S. Arroyo Parkw&( Pasadena, Calif.
Jackson_Electrical Instrument Co. .16 S. Patterson Blv Dayton 2, Ohio
Leitch Engineering Co. . 326 Lincoln St,, Manchester, N. H.
Moss Electronic stmhuhng Co., Inc. 38 Murray Street, New York 7, N.

Phaostron Company .15] Pasadena Ave., South Pasadena, Callf.
PRIICO COMDL oot e e o o Philadelphia 34, Pa.
Precision Apparatus Co., Inc. 70-31 84th Street. Glendale 27, L. 1., N. Y.
Probescope . . 44-05 30th Ave., Long Island City 3, N. Y.
Radio City Products Go Centre & Glendale Sts., Easton. Pa.
Research inventions & Mfg. Co. 617 F Street, N. W.. Washlngton 1, D. C.
Seco Mfg. Co. 5015 Penn Avenue South, Minneapolis, Minn.
Simpson Electric Company 00 W. Kinzie Street, Chicago 44, 1l
Superior Instruments Co. “White Plains Rd., New York 67, N. Y.
Telematic Industries, In .. 16 Howard Ave., Brooklyn 21, N. Y.
Teletest Instrument Corp. -01 Linden Place, Flushing 54, N. Y,
Triplett Electrical Instrument Co. ........... .. ... .oore ... Bluffton, Ohio
Weston Electrical Instrument Corp 614 Frellnghuysen “Ave. Newark 5, N. J.
Winston Electronics, Ine. ... 4312 Main Street, Philadelphia 27, Pa.

TOOLS

Electric Soldering fron C
General Cement Mfg. Co. .
Ohmite Manufacturing Co.
Philco Corp. ...
Kraeuter & Co., fne. .
Mall Tool Company
Multicore Solder Div., Brif.
Tele-Scopic Products, Ine.
Ungar Electric Tools, Inc. ...cooonvconers oo,
Vaco Products Co.
Wall Mfg. Co...
Walsco Electronics Corp.
Weller Elec. Corp. ...
Wen Products, Inc. 5806 ‘Northwest nghway, Chicago 31, Ill.
Xcelite, Ine horne Ave. and Bank St., Orchard Park, N. Y.

TUBES—CRT & RECEIVING

Barry Electronics Corp.
CBS-Hytron

Ceco Electronlcs
Delco Radio, Div. o eneral
Federated Tolewsnon Mart
General Electric Co.
Phileo Corp. ..
RCA, (Tube DIV)
Raytheon Mfg. Company

o
2

S Deep River, Conn.
919 Taylor Ave., Rockford, 11,
3640 W. Howard Street, Skokie, Ilfinois
. Philadelphia 34, Pa.
583 (8th Avenue, MNewark, a5
740 S. Chicago Ave., Chicago 19, Il1.

Ind., fne.

P. 0. Box 312, Venice, Calif.
17 E. Ontario St., Chicago (1. Il
... Grove City, Pa.
3602 Crenshaw Blvd Los Angeles 16, Cal.
St. Phila.,, Pa.

512 Brpadway, New Yark 12, N. Y.
..100 Endicott St., Danvers, Mass.
olumbia Ave, and (8th, Irvingten If, N. J.
Motors Corp. ... ... .Kokomo, Indiana
513 Rogers Ave., Brookiyn 25, Y.

... Schenectady, N. Y.

Philadelphia 34, Pa.
Harrison, N. J.
Newton Mass.

Tung-Sol Electric, 1N6. ocoreeeusessierenemseesserssossornns 95 Eighth Ave., Newark 4, N. J.
TV RECEIVERS

Hotpoint Division of GE Chicago, I
VIBRATORS

American Television & Radio Co.
Cornell-Dubilier Electric Corp.
Deleo Radio. Div. of General Motors Corp.
Radiart Corp.
Vokar Corporatlon

WIRE—CABLE—HARNESSES

American Phenolie Corp. ...
Belden Manufacturing Co.
Columbia Wire & Supply Co.
Eby Sales Co. of N. Y. ..
Federal Telephone & Radio Gorp.
Jersey Specizalty Co.

00 E. First Street, St. Paul [, Minn.
.South Plainfield, New Jersey
. . . Kokomo, Indiana
455 Vega Ave., Cleveland 13, Ohio

. Dexter 2, Michigan

1830 S. 54th Ave., Chicago 50, 1
647 W. Van Buren St., Chicago 80, 1
.2850 Irving Park Road Chicago 18, |
30 Lafayette St., New York {3, N.
....100 Klngsland Road, Cllfton, N,
Burgess Place, Mountam View, N.

halaid

SERVICEMEN

WHO PUT PRIDE

IN THEIR WORK
*ALWAYS
SPECIFY _
STANCOR

3511 Addison Street ® Chicago 18, lllinvis

SERVICE DEALER and ELECTRONIC SERVICING e SEPTEMBER, 1956



Exclusive
THERMOSTATIC ACTION . .,

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

than ANY OTHER e \
soldering irons of equal tip size | TR

Proved 4 times faster on the production lines
of America’s leading electronics firms. Complete
range of sizes , . . scientifically designed . . .
individually tested . ., for easier, surer precision
work or heavy duty soldering. Operate on 110-
120 volts, AC pr DC! Model 18T illustrated,
$6.25 list.

st e

MAENUFACTURING CO.
Grové City, Pennsylvania
OVER 20,000,000 SOLDERING PRODUGTS SINCE 1864

SERVICE DEALER and ELECTRONIC SERVICING e SEPTEMBER, 1956

SEPARATE
PREAMPS

[from page 5]

become noisy with age. Faulty ground
connections which have (cveloped high
resistance because of corrosion of the
plug or jacks are another source of hum.
Response of such units can be checked
in accordance with methods outlined
in the previous article. Some preampli-
fiers of this type include a small, center-
tapped “hum-buck” control across the
filaments, the center tap ol which is
returned to ground. Occasionally, an
aging tube, though stll adequate as
far as emission is concerned, will neces-
sitate readjustment of this control for
optimum hum cancellation.

The next logical development in the
design of flexible preampliers is the
addition of VARIABLE ecqualiaztion
facilities to take care of the many re-
cording curves used through the years.
Many consumers prefer this extreme
flexibility even though, as we have seen,
recordings made in recent years gen-
erally conform to one standard curve.
The reasons for this choice are twofold.
Firstly, many record enthusiasts have
collections predating this standard tech-
nique. Secondly, many people feel that
the recommended playback curve does
not always sound best to their ears. By
having several playback curves from
which to choose, the listener can simply
select that playback curve which sounds
best to him.

There are many such preamplifiers
available today, some as separate units,
but most as part of an overall control
chassis or audio control unit such as the

= VA i o “ .

Fig. 8—Front view of G.E. Model
A1-320. This unit incorporates vari-
able equalization.

ADJUST-
ABLE
3rd ARM

FOR HOLDING
CHASSIS IN
POSITION ON
WORK BENCH

$ .50
each

Send checks or money orders only

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

TESTS REPAIRS
REJUVENATES
ALL PICTURE TUBES

right on the job!

RELUVA.CHEC KEEEECRENNETIN
everything the big instru- ¢ NO
men+s do and then some! E MONEY
I cathode emission. ¢
lndica\‘es leakage between ¢ FREE
elements. Estimates re- & ——
maining useful life of CRT. ¢ 10-DAY
INEE by removing + SERVICE
cathode surface contam- o TEST
ination. Clears ini’er-ele-;
ment shorts and leakage. ¢ TRY
RANEYNER nd gives : BEFORE
new life to weak, dim tubes ¢ YOU
by restoring emission. . BUY
Simple and easy-to-use! o

| Mail Coupon Now! No Obli ,e;fi_qn'.'
CENTURY ELECTRONICS CO,, Inc,

N
[ ]
! 111 Roosevelt Ave., Dept. SD-9 '
H Mineola, N. Y. :
& OK, rush REJUYA.CHECK for FREE 10 day §
! use on my toughest service calls. After 10 days, 1
s | will send $7.95 plus postal charges or return :
H it without obligation, 1
1 ]
EName :
H ]
JAddress g
] ]
'ley State :
H

SAYE POSTAL CHARGES! Enclose $7.95 withe
D coupon and we pay all postal charges. Same
E NO-RISK refund privilege. :
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BYITTTL, 84 withers st., Brooklyn 11, N. Yo —
EIYIRIIFEDES on precision instruments —
send [F{IAYAEIOIG on EICO’s 46 models

in factory-wired and kit form.
My Name.

Address

and Black-&-White
DCto5SMCLAB& TV

"9 5 0SCILLOSCOPE
‘4460
Factory-wired
and tested e

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; Z 3 megs; direct-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 ke (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 equipt. High intensity trace
CRT. 0.06 usec rise time. Push-pull hor. ampl,, flat
to 400 kc, 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,

g7 1 T 7 Mtk AN
UNIVERSAL
TV TUBE
BRITENER

\ Does Everything

one pictured in Fig. 8. This unit in-
cludes circuitry for such other functions
as channel selection, tone controls, loud-
ness compensation, recorded monitor-
ing, etc. All of these latter functions
will be considered in future install-
ments of this series. For the moment,
however, we are concerned only with
the preamplifier section.

A partial schematic of this circuit is
shown in Fig. 7. Note that the input
circuit is a bit more elaborate than that
of the previously discussed preampli-
fier. A “rumble” (or high-pass) filter
consisting of a 2 pf capacitor, a 510 ohm
resistor and an audio frequency choke
is especially useful when the record
changer or turntable has high rumble
content. The filter effectively attenuates
frequencies below 50 cycles very rapidly,
with negligible loss of program con-
tent.

Low pass filters of suitable configura-
tion are sometimes employed for elimi-
nation of record scratch on particularly
noisy recordings and these devices will
be discussed in the future.

The pickup cartridge is normally con-
nected to the Lo Mag input jack. (The
Hi Mag input. includes a voltage di-
vider for some magnetic cartridges
whose level might possibly overload
the first triode of the 6SC7.) This triode
is wired for conventional voltage ampli-
fication. The second triode section in-
cludes a feedback loop between plate
and grid consisting of a 470K resistor
and a choice of capacitor and resistor
combination depending upon the de-
sired bass boost characteristic of the
playback curve.

You will note, too, that treble roll-off
or de-emphasis is no longer accomp-
lished by direct loading of the car-
tridge. The de-emphasis network, effec-

Servicing the preamplifier section of
such a control chassis or separate pre-
amplifiers of this type is essentially no
different from that outlined for fixed-
equalization preamplifiers. The added
precaution involves the switching cir-
cuit itself. The low voltage levels in-
volved, as well as the high gain follow-
ing the preamplifier dictate that switch
sections and rotors be kept clean at all
times to afford low resistance contact
and prevent noisy switching. The sud-
den appearance of annoying “plops”
when switching from one playback
characteristic to another usually means
that one of the equalization capacitors
(in the feedback loop) or the plate
coupling capacitor (.047 pf on pin 5 of
the 6SC7 in Fig. 7) has become leaky
and should be replaced.

DC Filament Preamplifiers

Very often, preamplifiers which are
part of more elaborate control chassis
employ dc voltage for the heaters. In
such cases, the tube type used may be a
more conventional 12AX7 or 12AY7.
Filament hum induction is no longer a
problem, and the tube types mentioned
have the added advantage of possessing
separate cathodes for the two triode
sections. Cathode bias can therefore
be utilized and units of this type are
generally able to handle higher-level
cartridges without overloading of the
first stage.

A very common basic circuit configu-
ration of this type is shown in Fig. I0.
This time, both low and high fre-
quency equalization are accomplished
within one feedback loop and the feed-
back path is between the plate circuit
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SUPEREX
Answers fo

CEY 7 FLAT

LOOPSTICK®

Tapped Specially for
TRANSISTOR RADIDS

This is it . .

. the perfect Loopstick
where space and performance are
a consideration. Ideal for Transis-
tors and Portables . . . power-
packed ... Q up to 400. Alsc avail-
able in 5%"” length at $2.75 list.
ASK FOR THE FLAT LOOP-
STICK TODAY!

SUPEREX

]. Coupler

does

2 jobs

Superex combines 2 necessary items for all
homes with two TV sets. 2-set coupler elim-
inates second antenna . built-in Hi-pass
filter insures perfeot reception. Don’t accept
ordinary couplers . . insist om double-
action FILTA COUPLER

Grayburne VARI-LOO PSTIC K®

List l -00

World’s most sensitive, compact, small ra-
dio antenna. Replaces inefficient loops .

pulls in stations stirong and clear. DONT
ACCEPT IMITATIONS! Ask for
Loopstick by name.

Vari-

y i

m HOMOGENIZED

95¢ net

{ Quiet Controls
FOR | Quiet Contacts
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of the second stage and the cathode cir-
cuit of the first stage. Degeneration in
both cathode circuits further aids in
making this type of circuit overload-
proof. Parts represented in the blocks
RI1, Cl, R2 and C2 are, of course, deter-
mined by the characteristic playback
curve desired and the number of switch-
ing combinations possible is limited
only by the cost of the product.

Servicing DC Filament Preamplifiers

Two additional servicing precautions
should be observed with dec heater pre-
amplifiers, and these involve the heater
supply itself. Usually, a high-current
selenium rectifier, followed by heavy
RC filtering supplies 6 or 12 volts de
to the tube filament in question. The
sudden appearance of hum in the sys-
tem, if not correctable by tube replace-
ment and general “ground” checking
can often be traced to improper filter-
ing of this dc supply. Observe the ac
ripple content on an oscilloscope, and
if it is more than a fraction of one per-
cent of the total dc output voltage, some
element of this power supply (either
selenium rectifier or filter capacitors)
may be reasonably suspected.

Secondly, many control chassis of this
type utilize de voltage on the heaters of
other low-level stages besides the pre-
amplifier. (e.g. tone control stage, first
voltage amplifier, ectc.) It is usually
more convenient to use higher de volt-
ages (say 18 volts for three tubes) and
wire the filaments of the three stages
so supplied in series. As a result, re-
moval of the preamplifier tube in the
course of servicing of any nature is not

ro FILAMENT
VampLIFIER ®

INPUT

BRIDGE
o = RECTIFIER
1t e 1000 u f
L"——I [ww—] o
¢t R2
RI DETERMINES €2 DETERMINES CROSS-OVER
OVERALL FEEDBACK FREQUENCY. (500 CYCLES
o1 vETERMIES FOR RIAA CURVE)
TREBLE DE-EMPHASIS 82 CAUSES PORTION OF CURVE OF FIG.5

BETWEEN 100 ANG 30 CYCLES.
Fig. 10—Typical preamplifier em-

ploying plate-cathode feedback
and a dc heater supply.
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With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experienee or knowledge, this guaranteed
new method of servicing TV sets enables you to DIAG-
NOSE TV troubles as rapidly as an expert. NO
THEORY—NO MATH-—you can locate all faults in
recard breakmg time, regardless of make or maodel.

“TV TROUBLE SHOOTING METHOD" is_ the
most valuable aid ta TV servicing ever written. Be a
TV Trouble Diagnostician. Increase your present
earnings. Open your own Profitable Business or get a
high-paying sk lled jo I

#'s all in this book . . .
Nothing more to Pay—Nothing else to Buy

Alphabetically listed there are 85 picture troubles,
over 58 raster and 17 sound troubles and by this
unique copyrighted wmethod you know EXACTLY
WHERE the trouble is; plus step-by-step instruc-
tions, including 69 RAPID C(HECKS, enabling you
te find the fault} part,

{3 IMPORTANT PRELIMINARY CHECKS NEED
NO INSTRUMENTS! Of the 69 deld (‘hocks OVER
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PERFORMED WITHOUT INSTRUMENTS MANY
CHECKS USE THE PICTURE TUBE AS A GUIDE.
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Fig. 11 — Pickering Model 132E
} record compensator used to provide
variable equalization.

valid in such chassis, inasmuch as sev-
eral other tubes will become inoperative
at the same time.

Of course, frequency response and
distortion checks may be performed on
preamplifiers of all types as outlined in
the previous article of this series.

Passive Compensators

The final type of component to be
though not really a pre-
amplifier, is often used advantageously
to make a fixed-equalization basic pre-
amplifier capable of variable equaliza-
tion. Such a compensator, typical of
many in use, is pictured in Fig. 11. The
unit is interposed between the cartridge
and the input to a preamplifier having
only one fixed bass-boost equalization
—response curve. The compensator, con-
taining suitable configurations of ca-
pacitors and
curves having

resistors, supplies six
different roll-offs. In

500 1000 2000

50 /00 200

SKC I0KC

Fig. 12 — Pickering Mode! 132E re-
sponse for sixth position of switch
for “noisy records.”

v

[

addition, the unit provides slight modi-
fication of the bass-boost curve already
present in the basic preamplifier with
which it is used. The sixth position of
this particular compensator is labeled
“Noisy Records.” It is used to eliminate
the maximum amount of surface noise,
with a minimum sacrifice of the mu-
sical content of a recording. The result-
ant curve, shown in Fig. 12, does not
correspond exactly to the inverse of any
particular recording curve, but is of in-
terest because of its sharp roll-off char-
acteristic above 3,000 or 4,000 cycles.
Most older recordings, with which such
compensation would be used, hardly
ever had much musical content above
4,000 cycles in the first place, so only the
surface noise is reduced.

Installing Compensators

Compensators of the type described

can be sold and used successfully in
many installations. What's more, they
are usually fairly inexpensive consider-
ing the audible improvement they
often provide. However, a few precau-
tions must be observed here too. Com-
pensators are usually designed to work
best with specific cartridges, or at least
specific types of cartridges. Factors such
as input impedance, output impedance
and level are of major importance here.
A compensator designed for medium
level (10 to 20 millivolts output) car-
tridges having a required load im-
pedance of 50,000 ohms or so will not
function properly when used with a low
level cartridge having an output of 2
or 3 millivolts. Not only will the re-
sponse curves differ from those de-
sired, but in many cases the signal-to-
hum ratio will deteriorate as well.
Therefore, before installing such de-
vices, make sure you know ALL the
elements of the customer’s installation
and recommend only such accessories
that will preserve the hard-to-achieve
“matched system” quality of the entire
installation.

In the next article of this series we
shall discuss all the popular types of
tone controls used in High Fidelity sys-
tems. We shall also, perhaps, justify the
presence of tone controls in a system
where the stated objective was FLAT
response rather than boost or attenua-
tion of BASS or TREBLE. En

VHF-UHF
Marker Generator

¢ Crystal controlled freguency
coverage from 4.25 to 225 mc
on fundamentals - harmonic
output on UHF.

Optically magnified screen
permits most accurate
marker setting.

*» Write for technical details ...

THE HICKOK ELECTRICAL INSTRUMENT CO.

ANNOUNCEMENT

Chanrose Electronics, Inc., at 170-16 Jamaica
Avenue, Jamaica, L.I., has initiated a “Save
Old Selenium” campaign among the Televi-
sion and Radio Servicemen on Long Island,
for the express purpose of benefiting the
Damon Runyon Memorial Fund for Cancer
Research, Inc.

Under this program all T.V. Servicemen
are asked regularly to save and contribute any
old selenium rectifiers they may get. These
are then processed and sent to a local selenium
rectifier manufacturer who reclaims them.

All proceeds from the sale of this used
selenium will be forwarded to the Damon
Runyon Memorial Fund for Cancer Research,
Inc., and the monies so derived will be shown
as a regular contribution made possible by the
T.V. Servicemen on Long Island.

Any jobber who may wish to set up a
similar program to benefit a charity of their
choice may write Gerard J. White at Chanrose
for any information they desire.

An invitation is also extended to T.V.
Servicemen anywhere who may wish to con-
tribute their seleniums to the Runyon Fund.

Just mail or bring the old seleniums to the -»

above address and be assured the resultant *

proceeds will go to a very worthy cause. -
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If your goal 1s profits. ..
STOCK AND DISPLAY RCA RADIOC BATTERIES ALL YEAR

Portables, once as seasonal as football, are now becoming as all-year-’round as the calendar.
And when portables play, batteries get right into the game!

Join the varsity sales team. Check your stock. Signal your RCA Distributor for the pay-dirt
numbers—the types that build-up the sales yardage fast. Then kickoff for a season of winning
sales performance with a powerful line-up of RCA Batteries. And, with RCA’s hard-hitting
promotional material and national advertising supporting your efforts, you’re sure to roll

up a winning score in sales and profits with RCA Batteries.

@ RADIO BATTERIES

\ /® RADIO CORPORATION OF AMERICA . CAMDEN, N. J,



! It’sa fact..

- 9 of the 12 top-selling replacement TV tubes
are orig tnal RCA déSlg nS¥ Manufacturers of TV sets have given RCA tube-type
leadership by using RCA-designed tubes in their equipment. Experience has shown these manu-
facturers that RCA-designed tubes are tops in performance. Service dealers know, too, that the
company which knows how to design tubes knows how to build them BEST. So follow the lead of
smart service technicians everywhere—say “RCA brand, only” on all your tube orders and get
tubes that are tops in quality and performance.

RECEIVING TUBES

RADIO CORPORATION OF AMERICA, HARRISOMN, N. J.

*RETMA REPORT for year of 1953
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