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INSIDE
TV TUNERS

(see page 12)

FM for the
TV Man

(see page 16)

Synch-onizing
Rainbow Signals
(see page 14)
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You are more apt to get
the volume control you need

from \

than from any other source

Whether you need a special exact duplicate control
or a standard replacement carbon or wire-wound
control, you are almost sure to find it at your
IRC D stributor.

He carries the most versatile line of controls in the
industre. He offers you better, more complete
replacement coverage. He can supply an almost
endless variety of combinations of resistance ele-
ments and shafts.

He can take care of your needs far more frequently
than ary other source.

And you can depend upon IRC quality and
dependable performance. Exact duplicate TV and
Auto Set controls (over 850 of them) are specified
to manufacturers’ procurement prints—they will
fit and operate without modification.

Make your IRC Distributor Your Volume Control
Headquarters.
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FINGERTIP
COVERAGE

OF 3704
MANUFACTURERS'
PARTS!
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4 18 ¢ «
« @18 4 ¢

From basic parts, you

can now assemble any of 809 different IRC Controls
covering 3704 Manufacturers' parts. IRC Dealer Parts
Stock No. 22 offers this amazing coverage for only
$93.00. If you already own Parts Stock No. 21, you
can get the same coverage simply by adding IRC Con-
version Stock No. 21S. Only $50.00.

-

INTERNATIONAL RESISTANCE CO.

Dept. 362, 401 N. Broad St., Phila. 8, Pa.

(memwﬂwQWM¢S%k-

In Canada: International Resistance Ca., Ltd.

Toronto, Licensee
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Get window-size reprints

send 10c to Sprague to
cover handling. ‘ {

HERE'S YOUR ANSWER, MR. AND MRS. SETOWNER!

999 times out of a thousand, when this
happens . . . don’t blame your service
technician!

The repair to your television receiver

made several days ago or even several

months ago probably had no relation to

the new trouble that developed today.

Actually, there are more than 300 elec-
trical parts in even a small table model
television receiver. Trouble in any one of
them might cause the picture or sound to
disappear or to be received poorly.

Take your automobile for instance.
Tuning up the motor today is no guaran-
tee against a tire blowout tomorrow!

Such a thing is easier to understand
because most of us are more familiar with
automobiles than with today’s highly com-
plicated TV and radio sets. But such
unconnected troubles occur in TV and
radio nevertheless—and because they are

\ | et /7

; r~ (A Y
Sorsun amivoer o | JORAE A (\WHY DOESN P MY SET 5TAY
‘ ¥_\_YOU REPAIRED IT LAST WEEK 2

NOW, THERE'S
—— NO PICTURE .

FIXED 2

so hard to explain in non-technical terms,
it is always embarrassing to your service
technician when they do.

His continued business existence is

based on gaining the full confidence of

you and other set owners like you.Heisn't

in business to *‘gyp’’ you or to overcharge

you. His success is based on doing each
and every job to the level best of his abil-
ity, at a fair price for his skilled labor. It’s

only when you patronize the shops that

feature ‘“‘bargains” at ridiculously low

prices that you need worry. Good radio

and TV service can’t be bought on the bar-

gain counter! Set owners who recognize

this aren’t likely to get “‘gypped.”

Sincerely yours,

; {HARRY KALKER, President}

SPRAGUE PRODUCTS COMPANY

{Distributors’ Division of the Sprague Electric Company)
North Adams, Massachusetis

WORLD'S LARGEST MANUFACTURER OF ELECTRIC CONDENSERS
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“R->X metered” at

B+

Simplified schematic is a typical cascode circuit in which
double-triode amplifiers are tested for transconductance
and plate current under actual operating conditions. In this
way, Sylvania offers you maximum assurance of proper
circvit performance when you repair TV tuners. Regardless
of make or model TV, Sylvania tuner tubes mean depend-
ability backed by industry’s most exhaustive dynamic
testing program.

Type by type, Sylvania's own JEMC (Joint Engineering and
Manufacturing Committee) establishes test conditions
which represent the most realistic measure of a tube's
ability to stand up in the sets you service. Their working
knowledge of the needs of TV tuner manufacturers even-
tvally means greater service profits through less call-
backs for you.
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Measuring input resistance and capaci-
tance of all TV tuner tubes at 200 mc,
places important controls over gain and
tuning characteristics. This and many
other tuner tube tests have been devel-
oped by Sylvania to provide you with
maximum assurance of dependable per-
formance regardless of make, model, or
age of the TV sets you service.

All tuner tubes are fixed-bias tested
under conditions which simulate actual

RADIO ELECTRONICS

MADE IN U.S.A.

¥ SYLVANIA

ELECTRONMIC TUBE

£

7

£ NI«

7 2 3 =

>)~ k‘ﬂsi

1 ’>§§
=“§E§

=200 mc for controlled,
dependable performance

applications in TV sets. Cascode types
are subjected to series Gm and series Ib
tests in typical circuits. In addition, all
types are checked both before and dur-
ing life tests for serviceability at high
and low line voltages.

Protect yourself against costly and
unnecessary callbacks. Specify Sylvania
TV Tuner Tubes in the new yellow and
black carton.

SyrLvania ELEcTrIC PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

TELEVISION

ELECTROMNIC TURE

ATOMIC ENERGY
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New items l
to save time,

Dear Editor:

Over a period of years, various maga-
-~ ﬁ zines have presented several sugges-
’ e tions for dealing with the maze of test

> nl leads which clutter the work bench.
One method was presented on page 32
of your June issue.

B L5 # Modestly, I believe I have the best
. v solution yet. As you can see from the
o /V/ ?cconlllpa:inyintg fphoto,hthe \ﬁorll() bench

- "
4 is pulled out from the wall about 8",

and the leads are simply dropped be-
tween the wall and the bench.

H. E. SANDERS

Sanders’ TV Service
Rock Hill, S.C.

.Jddterally hundreds of them,
in Centralab’s ‘

new Catalog 30

‘ An excellent idea, Mr. Sanders, and

one we are sure our readers will find
‘ helpful. As a further improvement, why

not add some sort of trim along the
| back edge of the bench to prevent tubes,
tools and miscellaneous items from be-
ing pushed back and off the bench?
—Editor

Tells you what’s new at your Centralab distributor.
Keeps you up to date on the latest developments
that make servicing of radio, TV, and electronic
equipment faster and more profitable.

Dear Editor:

The article “Troubles in Video Am-
plifiers, DC Restorers, and Picture
Tubes,” which appeared back in your
November 1955 issue, is in my estima-
tion the best you have ever published.
Everything is arranged so that it’s easy to find just what you're looking for. I use it over and over again.

Ask your Centralab distributor for your free copy Or write us today | I have a Philco receiver that has a
very clear picture but there is a light

spot along the left edge. What causes
Cen r ab A DIVISION OF GLOBE-UNION INC. this?
& 942H EAST KEEFE AVENUE +  MILWAUKEE 1, WISCONSIN |
£ ®

Shows hundreds of new, exciting items it pays you &
to know about — new values in Packaged Electronic
Circuits — new volume controls — new ceramic
capacitors — new switches — new transistor amplifiers.

P WirLiam J. HEFHEINZ
Tallahassee, Fla.

6 PF REPORTER - August, 1957



A bright line along the left side of a
TV picture is generally due to some
malfunction in the damper -circuit—
perhaps caused by a faulty damper
tube; misadjusted horizontal drive
linearity or width control; or by a
faulty boost filter capacitor. Incident-
ally, some of our newer readers may
be interested in knowing that back
copies of many issues—including No-
vember, 1955—are available at only 35¢
each.—Editor.

Dear Editor:

In “Shop Talk” in the June issue,
diagrams for Figs. 3 and 4 were ap-
parently reversed. Trying to find that
demodulator in Fig. 3 gets to be pretty
rough, son!

Morris MILLER
Florence, Texas

Thanks, Mr. Miller, for pointing out
our “goof.” Our proofreader is now
“persona mon grata,”—in the doghouse,
that is.—Editor

Dear Editor:

In your April issue, page 30, you
showed a picture of a record-changer
support rack. Who makes it, and where
can I buy one like it?

Epwarp GAMBA

Gamba’s TV Service
Concord, Calif.

Dear Editor:

. where can I obtain a “Turntable
Support Rack” as pictured?

RonaLp C. GREENWOOD
Seattle, Wash.

The particular rack pictured became
a part of our lab equipment several
years ago and is no longer available;
however, similar racks are available
from General Cement (Model 5205) and
JFD (Model 79-3) —Editor

Dear Editor:

I prefer white diagrams on a colored
background. Why not brighten up the
pages of your magazine as you have
been doing, instead of taking advice to
go back to the old black and white?

Eb DEw

Alki TV
Seattle, Wash.

Thanks for your comments, Mr. Dew.
Actually, to insure both readability and
attractiveness, we will continue to pre-
sent schematics in one of three different
ways: black and white; in reverse; and
overprinted with a color screen.—Editor

August, 1957 -+ PF REPORTER

It’s a sure thing
...the odds are 4 to 1
in your favor!

money on
Wirewounds .

out of

Stable mates in Centralas’s long line of champions—
Model WW and WN Wirewounds pack a 5-watt con-
trol into a 2-watt size, in short- or long-shaft styles.
Now, one size takes care of 2-, 3-, 4-, and 5-watt re-
placements in TV, hi-fi, home and auto radio sets.

Every Centralab Wirewound is a real thorough-
bred — and gives you a winning ticket that cuts in-
ventory, helps save time, helps you make more money.

Here’s another sure thing — Centralab Wire-
wounds are favorites in the rich industrial handicap.

Ask your Centralab distributor about these versa-
tile controls. Complete information on these and
other top-quality Centralab components can be found
in Centralab’s new catalog 30.

ab[ A DIVISION OF GLOBE-UNION INC.
£ ;i
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3 Slide Transparencies
and One Clear Acz2tate
Supplied with Dyna-Scan

Includes one indian Head,
one White Dot, aad one
White Line crosshatch
pattern, plus one clear
acetate for messages

TRANSMIT

, NEW

MODEL
1050

K,

9¢TYR

gnd

Displays any pattern, picture,
or message for TV servicing or
for closed-circuit telecasting

Provides crystal-controlled,
full color rainbow display
for complete color TV testing

Provides FM sound carrier. Has
built-in audio tone generator
plus input for tape, tuner, mike

ONWRA-SCAN

PORTABLE VIDEO and AUDIO GENERATOR

THE FLYING SPOT SCANNER produces a
composite video and sync signal that oper
ates any standard black & white or color
TV receiver, at any VHF television fre-
quency. Reproduces your own test pattern
or picture on the TV screen with high defi-
nition, anytime, anywhere, from any slide
transparency—or transmits messages typed
or written on clear acetate. Can be used
with one or more TV sets or fed into a mas-
ter or community antenna system. Maxi-
mum resolution capability is well in excess
of 450 lines at video.

BUILT-IN COLOR-SCAN provides crystal-
controlled, full color rainbow display of
orange, red, magenta, blue, cyan, green.
Enables you to test color sync circuits —
check range of hue control — align color
demodulators, etc.

BUILT-IN AUDIO-SCAN provides FM sound
transmission exactly like a TV station, 4.5
megacycles above video carrier, with modu-
lation from any available audio source. En-
ables you to combine speech or music with
the video display. Can be modulated with
built-in 400 cycle tone generator for test
signal or from external signal source such
as microphone, tape recorder, FM - AM
tuner, or from audio oscillator. Has built-in
audio amplifier and volume control.

Facilitates servicing, installation or demon-
stration of black & white and color TV
receivers. Provides closed-circuit TV sys-
tem with both video and audio for com-
mercial, industrial, and educational appli-
cations. Allows convenient stand-by and
break-in, or distribution line check, for
communily antenna system operation.

Model 1050 DYNA-SCAN complete portable video
and audio generator, with built-in Color-Scan and
Audio-Scan. Includes 3 test pattern slide transparen-
cies, one clear acetate and slide holder. Comes with
6 ft. r.f, cable. Size 16% x 10% x 9%2 in,

Net, $25995

Model 1000 DYNA-SCAN picture and pattern video
genercator. Has all the features of the Model 1050
above, except without the Color-Scan and

Audio-Scan sections. Net, $19995

Color-Scan or Audio-Scan or both can easily
be added to the Model 1000 at any time.

Model C15 COLOR-SCAN for Model 1000. Net, $19.95
Model S16 AUDIO-SCAN for Model 1000. Net, $29.95

Available from most Electronic Parts
Distributors on easy time-pay plan.

See your B&K Distributor, or write for Bulletin 1050-R

e

BaK MANUFACTURING C€O.
3726 N. Southport Ave. ¢+ Chicago 13, Illinois
Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, 439 Broadway, New York 13, N.Y.
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Fig. 1. Common-emitter amplifier gain
as a function of emitter current.

AGC for Transistor Circuits

The purpose of AGC is, as we
know, to regulate the over-all gain
of a system so that the output
signal amplitude will be as steady
as possible. AGC is employed in
every commercial receiver, re-
gardless of cost, and when tran-
sistor receivers were developed,
they too possessed an AGC cir-
cuit. Because transistors are cur-
rent-operated devices, however,
regulation of transistor gain
means that current must be sup-
plied by the AGC circuit, and
this, in turn, means that power
must be expended. Because of
this latter requirement, some of
the methods which are employed
in transistor receivers differ mark-
edly from the control methods
found in vacuum-tube receivers.

One of the most popular meth-
ods of varying the gain of a tran-

@

2N146
2nd I

sistor is emitter-current control.
Fig. 1 illustrates how the gain
varies for a common-emitter am-

plifier as the emitter current is

varied. It can be seen that a fairly
sizeable current variation is re-
quired if a relatively wide gain
characteristic is to be achieved.
When a class-B detector is em-
ployed, the necessary current
variation is obtainable. A commer-
cial circuit utilizing direct emitter
current control of several IF am-
plifiers is shown in Fig. 2. Note
that there is a direct connection
between the emitter of the de-
tector and the emitters of the con-
trclled stages.

The second detector X3 is bi-
ased close to cutoff so that with
no received signal, very little cur-
rent will flow from emitter to
collector. The stage uses an n-p-n
transistor, so current flow is car-
ried out principally by electrons.

®

R35 354

"( Détector Power Amp.

Volume
Control

S |
3K lé"sd_
TV b

AGC Line

Fig. 2. A Motorola circuit employing direct emitter-current control for variation of gain.

August, 1957 -+ PF REPORTER

Author of . . . ---

How to Understand and Use TV Test instruments
and Analyzing and Tracing TV Circuits

In the outer circuit, electrons will
travel from the collector to the
9-volt battery through the volume
control, and from the negative
terminal of the battery, via ground
and Cl, to the emitter. Thus, a
voltage will be established across
C1, its value depending upon the
amount of current through X3,
rising when the current increases
and falling when the current de-
creases.

This voltage, which is positive,
is applied to the emitters of the
two IF stages. The transistors in
these stages, being of the n-p-n
variety, possess an input bias
which makes the base positive
with respect to the emitter. How-
ever, the AGC voltage, which is
brought to these stages via R1 and
R2, is positive; and since it is ap-
plied to the emitters, it will tend
to work against the normal bias.
Hence, when the signal increases,
more current will flow through
X3 and more voltage will be de-
veloped across Cl. This, in turn,
will reduce the current passing
through X1 and X2 and decrease
the gain of these two stages.

R1 and R2 are unequal in value,
producing a larger control cur-
rent at X1 than at X2. This is a
normal practice, since the signal
is greater at X2, and too large a
correction at X2 could lead to
excessive distortion on strong sig-
nals.

Controlled Stage
as AGC Amplifier

The foregoing method of con-
trol, as previously stated, requires
a relatively large variation in cur-
rent. This means that a class-B

+ Please turn to page 50
9



ASTRON

"Staméinized” CAPACITORS HAVE
stability

SAFETY MARGIN* CONSTRUCTION
ASSURES CAPACITANCE STABILITY

Real staying-power after installation is what
you need in-a replacement capacitor . . .
consistent characteristics maintain top

circuit performance . . . and Astron builds
them just that way!

Astron’s exclusive “‘Safety Margin’’ con-
Struction withstands ripple currents, vibration,
and wide temperature changes. Minimum
leakage and impedance is assured by

special processing methods. Only the very
finest of raw materials pass Astron’s
“Selected Purchasing System’’. Special
production techniques, strict quality controls,

meticulously clean assembly methods and
100% final inspection before shipment
assure you top performance from every
Astron capacitor,

There is an Astron “Staminized”” Capacitor
built especially to fill the specific, exacting
replacement requirements of any job

you tackle.

Remember, your reputation is our business.
Build if, guard it, protect it . . .
buy Astron capacitors, they have stability.

SAFETY MARGIN “'SM""* MINIMITE* CERAMIC CASED TUBULAR TYPE AP

FREE SERVICING AID

Save time, use handy Astron pocket-sized
Replacement Catalog and Pricing Guide
(AC-4D) — Write Today!

C O R P O R A T1 O N

2%5%S GRANT AVENUE EAST NEWARK, N. J.

*Trade-mark
Export Division: Rocke International Corp., 13 East 40th St., N. Y..N. Y tn Canada: Charles W. Pointon, 6 Alcina Ave., Toronta 10, Ontario
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Bud Tackles His First Color Set

At the coffee shop one morn-
ing, Tony barely had time to get
seated before Bud blurted out,
“The next time you send me out
on a color set, you might at least
forewarn me! 1 didn't have a
color-bar generator or anything.”

“Color set!” Tony stammered.
“Gee whiz, I'm sorry, Bud. I com-
pletely forgot that the Johnson's
have a color set now. I suppose
she didn’t mention it when she
called because she assumed I'd re-
member.”

Bud’s eyes twinkled as he said,
“Don’t let it worry you, old pal—
everything’s all taken care of.
You're looking at a color expert,
man!” Bud was certainly in his
glory. Even though he had at-
tended several clinics and read
many articles dealing with color
TV, this was his first encounter
with an ailing color set.

Tony sipped his coke thought-
fully. “Well, I'll be darned,” he
remarked finally. “So your book
learning paid off, eh? Say—what
did Mrs. Johnson say when you
showed up instead of me? I think
she expected me to make the call.”

“Now that you mention it, she
did act sorta funny when she met
me at the door,” Bud said as he
reconstructed the scene in his
mind. “I guess she was surprised
to see me. The biggest surprise,
though, was when I got my first
look at the set!”

A worried look momentarily
flashed across Tony’s face as he
said, “I hope you didn’t let Mrs.
Johnson know that you were un-
aware of the situation.”

“T didn’t,” Bud assured, “but I
was a little afraid of fumbling
somewhere and giving myself
away. To distract her attention, I
asked her to look in the paper and
see what was being transmitted in
color. Meanwhile, I got the set
turned on and was able to tune in
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a reasonably good picture.”

“That was smart thinking, Bud,”
Tony complimented. “What was
the complaint, anyway? She didn’t
say much of anything over the
phone.”

“I wasn’t able to get any color
on the set for a while,” said Bud.
“A generator sure would have
come in handy. Luckily, the pro-
gram on channel six was in color,
and I finally got it to show up
after reorienting the antenna with
the rotator. That’s when the real
trouble became apparent—loss of
color sync. You know, a black-
and-white picture with color
stripes running diagonally across
the screen.”

Tony moaned, “Oh brother—
you sure didn’t get an easy one.
There must be at least five stages
that could cause that trouble.”

“Yeah,” Bud agreed, ‘“that’s
what I was thinking when I first
saw the symptoms. The old black-
and-white theory really came in
handy, though,” he said as they
started back toward the shop.

Tony didn’t get the connection.
“How is that, Bud?” he asked.
“Seems to me you were dealing
with circuits that have no counter-
parts in monochrome sets.”

It wasn’t often that Bud had a
chance to lord it over Tony. A
smile creased his face as he said,
“True enough, but there is a sim-
ilarity in symptoms. You know
how you can tell whether the
trouble is in the oscillator or sync
stages when a picture isn’t locked
in horizontally. If the diagonal

lines are steady, the oscillator is
synchronized—but at the wrong
frequency. If they change in num-
ber and move around, the oscilla-
tor frequency is drifting, indicat-
ing loss of sync.”

Tony was genuinely impressed.
“Bud, I've got to hand it to you.
As far as color sync goes, I never
broke it down that way-—but I
can see that it sure would help.
Which condition did you find?”

“Luckily,” said Bud as they
walked into the shop, “this one
was merely off frequency, or I
probably would have had a lot
more trouble. I hoped that a sim-
ple adjustment might take care of
it and immediately thought of the
AFC balance control in the diode
phase detector circuit. I got the
back cover off and adjusted the
control. The number of lines
changed slightly, but I couldn't
get the color to lock in. That’s
what gave me a clue to the cause
of the trouble.”

Bud pulled a schematic out of
the file and pointed to the AFC
balance control. “You see, this
control must be set to balance the
voltages across the two diode load
resistors so that the proper cor-
rection voltage will be applied to
the reactance-tube grid. Naturally,
if adjustment of the control doesn’t
correct the oscillator frequency,
one of the diode circuits is likely
to be defective. So I changed the
6ALS5 tube, readjusted the balance
control and the color snapped in
as pretty as you please. Total time
in the house was about 40 min-
utes.”

Tony threw his arm over Bud’s
shoulders. “Good work, Bud,” he
said sincerely. “Not much point
in asking if Mrs. Johnson was
satisfied.”

“She was tickled,” reported
Bud proudly. “Thought it was
wonderful the way young fellows
like me could analyze and repair
such complicated electronic units.
As far as she’s concerned, I'm an
expert. Boy—if she only knew!”

“Don’t sell yourself short,”
Tony cautioned. “I'd say you were
an expert, too, but not just be-
cause you fixed the set. Much of it
was in the confidence and in-
genuity you showed in tackling
the job—you thought like an ex-
pert, and therefore you acted like
an expert.” A

11



imnside T"MV tuners

part 1 input and RF Amplifier Circuits

Ant
Term

by Calvin C. Young, Jr.

Fig. 1. Block diagram of the input and RF stages in a TV tuner.

A VHF television tuner must
be able to select any one of 12
channels, each 6 mc wide, within
the frequency ranges of 54 to 88
and 174 to 216 mc. In addition, it
must reject signals in the 88- to
174-mc range utilized by amateur,
FM and other radio-frequency
services. On top of this, it must
amplify received signals and con-
vert them to the intermediate fre-
quency of the receiver while
maintaining a high signal-to-noise
ratio. The tuner should also pro-
vide a high degree of rejection to
signals within the IF band of the
receiver.

That the tuner is, therefore, not
a simple, one-circuit, five-compo-
nent network is obvious; how-
ever, if we analyze it step-by-step
and function-by-function, we can
simplify any discussion of its cir-
cuits. We'll start with the input
and RF circuits (Fig. 1).

12

Input Circuit

The first circuit that an incom-
ing RF signal encounters in a TV
set is a matching network often
called a balun. For those who may
not be familiar with this term,
balun is a derivative of the phrase
balanced-to-unbalanced, bal from
the first part and un from the last.
The next time you see the word
used to define a circuit, you will
immediately know that it is being
used to match a balanced-to-
unbalanced impedance condition.
But, let’s get into the problem of
understanding just how a balun
works.

There are two types of balun
networks in general use: 300-ohm
balanced input to 300-ohm un-
balanced output (Fig. 2) and 300-
ohm balanced input to 75-ohm un-
balanced output (Fig. 3). Part A
in each figure is the circuit as it
appears on a schematic. From this

it would seem that transformer
action would take place; however,
a balun network is not a trans-
former. Electrically, it consists of
two sets of parallel lines, each
having a characteristic impedance
of 150 ohms. Because of space con-
siderations and the necessity of
having lines which have wide-

Out
i1 (A} b
3000 3000
Balanced Unbalanced
Input Output
1)

Fig. 2. Balun used to match 300-ohm
balanced and unbalanced impedances.
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Fig. 3. Balun used to match 300-ohms
balanced and 75-ohms unbalanced.

band characteristics, the lines are
of the lumped form. That is, they
will be wound on forms using very
fine wire evenly spaced (Fig. 4),
or will consist of a ceramic core
material with toroid windings
(Fig. 5). Such a unit is wound so
that there will be no mutual cou-
pling between windings.

In Figs. 2 and 3, part B is the
configuration of baluns using 150
ohm lines, while part C uses re-
sistors to illustrate how the
balanced-to-unbalanced match is
achieved. The length of the tuned
lines in the balun shown in Fig. 2
has been adjusted so that when
the output is loaded with a 300-
ohm resistor and the balanced in-
put fed by a 300-ohm transmission
line, the standing-wave ratio will
be close to unity at all frequencies
within the VHF television bands.
In this way, the balun network ef-
fectively matches the antenna to
the RF amplifier stage for all
channels.

In Fig. 3, notice that the input
is connected in the balanced 300-
ohm configuration, while the out-
put has the 150-ohm lines con-
nected in parallel to give a 75-ohm
unbalanced configuration. As far
as physical construction, this net-
work is identical to the one in
Fig. 2, the only difference being
the manner in which they are con-
nected. This feature was utilized
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in some early model tuners to pro-
vide either a 300-ohm or 75-ohm
input impedance.

Filter Networks

From the balun, an incoming
signal must pass through filter cir-
cuits located ahead of the RF cir-
cuit. These circuits vary from the
simple series-parallel arrange-
ments shown in Figs. 6 and 7 to
the complex series of traps shown
in Fig. 8. The function of the filter
circuit is to trap out signals which
are outside of the TV band limits
(54 to 216 mc) plus interfering
signals which fall within the limits
of the TV bands. In this last cate-
gory, a series resonant circuit (L3
and C5 in Fig. 6 or L4 and C3 in
Fig. 7) is generally tuned to short
circuit any interfering FM signal
(88-108 mc). The parallel resonant
circuit formed by L4 and C4 in
Fig. 6 or L3 and C1 in Fig. 7 is
desizgned to prevent signals lower
thaa 54 mc from being developed
at the input of the RF circuit.

The more complex filter net-
work in Fig. 8 is designed to do
the same job as the simpler net-
works; but since it utilizes more
tuned LC networks, more effec-
tive elimination of unwanted sig-
nals is provided. In this network,
L7 and C6 form the FM trap, L6
and C5 the adjacent channel pic-
ture trap and C4, L4 and L5 de-
termine the lowest frequency
which can be passed from the an-
tenna terminals to the RF ampli-
fier input. In this setup, A3 and
A4 are adjusted to produce the
bandpass curve for the low end of
the TV band as shown in Fig. 9.
As you can readily see, all fre-
quencies below 52 mc are very
rapidly attenuated by this circuit.

RF Input Circuit
The first circuit tuned to the
desired signal frequency is found
at the control grid circuit of the
RF amplifier. A simplified draw-
ing of this RF input circuit is
+ Please turn to page 56

Fig. 5. Balun with toroid windings.
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Fig. 1. The rainbow signal is a simple
and economical color test signal.

Of all the various color test pat-
terns, a rainbow display is the
simplest and most economical
type to produce. Such a display,
also termed a color-difference
spectrum, and shown in Fig. 1,
is characterized by a progressive
succession of red, green, and blue
hues. The rainbow signal can be
easily generated by means of ordi-
nary alignment equipment using
a modulator-type output cable
(Fig. 2).

Although the rainbow signal is
incomplete because of the exclu-
sion of luminance levels, much
practical service work can be ac-
complished with its aid. Its nu-
merous applications are as fol-
lows:

1. Adjustment of the

phasing control.

2. Alignment of the quadrature

transformer.

3. Checks of the burst-gating

circuits.

. Tests of matrix gains.
. Adjustment of the color-AFC
circuits.

Sidelock—What It Is and
How It Works

The rainbow generator signal is
more accurately defined as an off-
set color subcarrier since it is
actually a CW signal having a
constant or fixed frequency of
3.579545 mc minus 15,750 cycles,
or 3.563795 mec. That is, during
the course of each horizontal scan-

14

color-

(S

ning interval of 63.5 microseconds,
it goes through one less alterna-
tion or cycle than the receiver’s
reference oscillator does. Yet, the
rainbow signal locks in color sync.
How is this possible?

Let us look at Fig. 3 which
shows a simple arrangement of a
burst phase-detector circuit. This
is similar to phase detectors used
in black-and-white television cir-
cuitry. The 3.579545-mc burst sig-
nal is compared with the signal
from the color-subcarrier oscilla-
tor. If the phase of the color-sub-
carrier oscillator changes, a differ-
ence or correction voltage is de-
veloped and is applied in turn to
the grid of a reactance tube. The
reactance tube responds by cor-
recting the phase of the subcarrier
oscillator, holding its frequency
to exactly 3.579545 mec.

In servicing the phase detector,
a burst signal is applied and the
balance control is adjusted to pro-
duce zero volts between the re-
actance-tube grid and ground. The
system is then in good balance
for locking in color sync.

Next, let us consider the situa-
tion in which a rainbow signal of
3.563795 mc is applied to the burst
phase detector. We find, possibly
to our amazement, that the bias
on the reactance-tube grid is again
zero volts, and that this particular
frequency locks in color syne. The
rainbow signal has a frequency
which is 15,750 cycles lower

than the subcarrier oscillator fre-
quency, yet the phase detector is
responding as if the signal had the
same frequency as the subcarrier
oscillator. How can color sync oc-
cur even though this frequency
difference exists?

First of all, we must realize that
the difference is very slight—only
one cycle out of more than 200
during a horizontal scanning
period. Furthermore, as a result

Generator

(Picture Carrier

en
pretyenty) To Antenna

. Input
Moduiator Term:)?als
Unit Color
Receiver

Generator

uency,
Oﬂsgtq 15.75k0

CHROMATIC
PROBE

Connector|

Gnid.
(B) Modulator unit and circuit.

Fig. 2. A rainbow signal can be pro-
duced with conventional generators.
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« Fig. 3. The balance control is adjusted to produce zero volts to ground when a

3.579545-mc burst signal is applied to the phase-detector input,

of the burst-keyer action, only a
small portion of the rainbow sig-
nal is used to achieve synchron-
ization. Fig. 4 shows how the rain-
bow signal will be admitted to the
burst phase detector only as a
sample, in a brief interval fol-
lowing the horizontal sync pulse.
Because of this gating action, the
rainbow signal is sampled follow-
ing each horizontal scan, immedi-
ately after occurrence of the hori-
zontal sync pulse. Thus, although
the rainbow signal completes one
less cycle than does the reference
signal during the scanning inter-
val, it returns to its original phase
during the sampling period. For
a short time then, both the rain-
bow and reference signals are in
phase, making possible the syn-
chronization of the reference oscil-
lator at the true burst frequency.

To make the facts clearer, let
us look for a moment at Fig. 3.
Here the voltage from the color
subcarrier oscillator and from the
rainbow signal are shown in vec-
tor form. The rainbow signal has
a lower frequency than the color
subcarrier oscillator, and hence
the rainbow voltage vector rotates
clockwise, as indicated. Because
the rainbow signal is 15,750 cycles
lower in frequency, it returns to
its starting phase during each
horizontal retrace period.

Since the rainbow signal is ad-
mitted to the burst phase detector
only at this time, the phase de-
tector is not “aware” of the fact
that the rainbow signal has an
“incorrect” frequency. As far as
the phase detector is concerned,
it is receiving a burst signal which
has the same phase (and there-
fore effectively the same fre-
quency) for the brief duration of
the gating interval. Thus, the color
sync circuits react to this sample
of the'rainbow signal just as if it
had a “normal”’ frequency of
3.579545 me.
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Of course, color sync lock is de-
pendent upon the fact that the
rainbow signal returns to burst
phase during the sampling period.
If we attempt to obtain color sync
lock on a rainbow signal having
a frequency of 3.579545 mc minus
20,000 cycles, we shall not meet
with success. But, if we lower the
frequency of the rainbow signal
further to exactly 3.579545 mc
minus 31,500 cycles, we shall
again obtain color sync lock, and
two color-difference spectrums
will be displayed on the screen
of the color picture tube.

We obtain color sync lock for
a double rainbow, because the
rainbow vector then makes two
complete revolutions during each
horizontal scan, and returns to
its starting phase during each
burst interval. In other words, we
can obtain color sync lock on any
rainbow signal, provided its fre-
quency is offset from the color
subcarrier by an exact multiple
of the horizontal scanning rate.
When the rainbow signal has a
frequency which is not exactly
offset in this manner, we will not
obtain color sync; instead, the
rainbow pattern on the screen of
the picture tube tears up into a
drifting array of diagonal color
stripes, much as the picture tears
up into a number of diagonal
stripes when horizontal sync is
lost in black-and-white reception.

As the rainbow signal rotates

Burst Gating Rainbow Signal
Pulse {Continuous Output)

[
L

Gated-out Sample of
Rainbow Signal

{To Phase-Detector Circuit)

Fig. 4. Only a sample of the rainbow
signal is fed to the phase detector.

through 360°, it represents all the
colors of the chroma spectrum, as
shown in Fig. 6. This is a chroma
sweep signal, sometimes called a
linear phase sweep, because the
uniform phase change of 360°
takes place during the horizontal
scan interval. The chroma spec-

Rainbow
Signal
Voltage

Fig. 5. For color sync, the rainbow sig-
nal must return to color oscillator phase
during the gating interval.

Blue

Green Cyan

Bluish-
Green

Fig. 6. Progression of the rainbow signal
vector, and the colors it represents.

trum, of course, does not display
the colors of an optical rainbow,
because there is no Y (luminance)
signal provided. In addition, the
yellows are not reproduced be-
cause this portion of the signal
occurs during retrace time.

Perhaps one of the most impor-
tant servicing points to remember
is the fact that the color sync cir-
cuits can be as well adjusted on a
rainbow signal as on a standard
NTSC signal. In other words, the
color-AFC balance control can be
adjusted for zero volts DC output,
and the adjustment will be as ac-
curate as if a 3.579545-mc color-
burst signal were utilized in the
test.

Of course, it is essential that
the rainbow signal be exactly on
frequency if the adjustment is
to be made accurately—it must
be crystal-controlled at exactly
3.563795 mc (or burst frequency
less some other small multiple of
the horizontal-scanning rate). A
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EQUIPMENT SETUP

To align the IF and detector circuits of an FM set, a visual method employing a
sweep generator and oscilloscope is most satisfactory. The scope waveform not only
serves as an indicator for peaking the various adjustments, but also reveals any ab-
normalities in the frequency response of the IF and detector stages. The procedure
is much like television IF alignment, but simpler. The sweep width required is much
less than for TV—only about 0.5 mc, and only one marker {(at the IF center fre-
quency, 10.7 mc) is needed.

LIMITER
6AU6

AUDIO

- AN‘ ®
lel 150K fuwm

[}
Sweep
Generator
Input
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VISUAL ALIGNMENT
TECHNIQUE

The hi-fi boom has stirred up new in-
terest in FM radio broadcasting, and
servicemen in many areas can expect to
be doing more work on high-quality FM
tuners. Although these are more complex
than AM radios, they should not be com-
pletely strange to the technician because
they are similar in many respects to the
sound sections of TV sets. If alignment
of an FM radio is necessary, it can read-
ily be performed with television test
equipment, using the procedure shown
on these pages.

FM

for the

DISCRIMINATOR
ADJUSTMENTS

Many FM sets use a discriminator
type of audio detector, preceded by a
limiter stage. For discriminator align-
ment, the "hot’’ lead of the sweep gen-
erator is hooked to the grid of the
limiter—usually through a .01-mfd ca-
pacitor—and the detector output signal
at point A is observed on the scope. If
the sweep generator is supplying a 60-
cps sinusoidal driving voltage to the
horizontal input of the scope and sweep
blanking is utilized during the return.
trace, waveform W1 will be obtained.
The detector primary slug Al is then
adjusted for best height and symmetry
of the S-curve, and the secondary slug
A2 is turned until the 10.7-mc marker
is located at the intersection of the
curve and the base line.

If the scope is swept with a 120-cps
internally generated signal, a butterfly-
shaped response curve will be obtained.
The discriminator transformer is adjusted
for a symmetrical waveform with the
10.7-mc marker at its center.

As an alternate method of aligning
the primary, the scope lead can be at-
tached to point B to obtain a waveform
similar to W2 on the opposite page.
The primary slug is adjusted for maxi--
mum peaking of the waveform.
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RF ALIGNMENT

For RF alignment, a VTVM is substi-
tuted for the oscilloscope at point C,
and a marker generator or other source
of unmodulated signal is attached to the
terminals through an isolating resistor.
Use 120 ohms in each generator lead in
balanced antenna input circuits and 270
or 300 ohms in the hot’’ lead for un-
balanced inputs.

The RF sections of most FM receivers
contain three trimmer-tuned tank cir-
cuits. These should be aligned in the
following order: oscillator, RF, and an-
tenna. Signal input frequency should be
as specified in the related service data,
usually 106 or 108 mc. The trimmer
adjustments may interact and require
““rocking in.”

Tracking adjustments may also be
needed in order to calibrate the low end
of the band. On most sets, this involves
compressing or expanding the coils in
parallel with the trimmers and peaking
the VTVM reading at o specified fre-
quency—perhaps 88 or 90 mc. Only
slight adjustments should be made, and
the results should be checked each time
a coil is moved.

RATIO DETECTOR ADJUSTMENTS

Alignment of FM radios using ratio detectors is simpler
than for those having discriminators. Since there is no
limiter stage to affect the output amplitude of the IF signal,
the entire IF and detector alignment can be accomplished
while the test signal is injected at the mixer and the out-
put measured at the detector. For adjustment of the de-
tector transformer secondary, the scope lead is connected
to the audio output of the receiver (point D)} where an S-
or butterfly-shaped curve will be observed, depending on
the sweep frequency of the scope.

All other adjustments are made while observing a wave-
form similar to W2, which can be obtained at point E.
One end of the stabilizing capacitor in the detector output
circuit must be disconnected in order to obtain the desired
peak in this response curve.
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__________ 16AU6

100K

LIMITER
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IF ALIGNMENT

Since the limiter tends to level out variations in the amplitude of the IF
output signal, it is desirable to monitor this signal at some point ahead of
the limiter during IF alignment. Fortunately, a voltage proportional to the
strength of the IF output is developed across the limiter grid resistor. Look
for this component to be connected at one lug of the limiter input transformer,
and attach the scope lead to the junction (point C). Inject a sweep signal
at the grid of the mixer, and tune the IF slugs A3 through A8 for maximum
peaking of W2. Be sure that the 10.7-mc marker remains exactly on the peak
of the waveform.

c ‘L 10K
2mfd
100mmf ks,
10k =
6AL5 100mmf

A
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First...

AN INDEPENDENT SERVICE DEALERS’
SPECIAL PROGRAM OF GOOD-WILL BUILDERS

anm TUBES

|

E-Z NEEDLE THREADERS
End needle
threading heodaches

METAL BOTTLE-CAPPERS
Keep beverages fresh

U 1oy,

(3 Linggy "E*

KWIK-KLEEN LINT BRUSH
Whisks away lint,
dust, dandruff

RAIN-MATE
W ater resistant bonnet

COMB AND EMERY STIK
Pocket comb and stik in case

FLY SWATTER
Lightweight, plastic

In addition to the skill and knowledge you offer
your customers, there are many other ways to make
a good impression and to help assure repeat calls.

A neat appearance, a friendly smile, a courteous
manner, and remembering to clean things up after
the work is done — all do a great deal toward hav-
ing you remembered in the right way! This is good
business.

When a job is done and you present your bill, you
have a golden opportunity to encourage a feeling
of good-will in the home you have visited.

One effective way of doing this is to give your
customers something useful that will be appreciated.
The fact that your name and telephone number ap-
pear on it makes this good business, too!

Good-Will Builders afford an effective, inexpen-
sive way to keep ahead of national service company
competition. You may select any of those shown and
buy them in minimum quantities of 50 or 100 (de-
pending on the item) at far below normal prices.
They are available only through the Raytheon

ALL-PURPOSE SEWING KIT
Complete with black ond white
thread, needle, thimble,
and safety pin.

KEYCHAIN “FIRST AID KIT"
Contains band aids, antiseptic
cream, first aid instructions

TV SCREEN POLISHING CLOTH
Chemically treated

WOODEN LEAD PENCILS

Good-Will Builder Supply Station. For the com-
plete story, send the coupon to Raytheon Good-
Will Builders Supply Station, Box 30, Milford,
Connecticut.

WEY'RE o,
1 0,"

g

RAYTHEON GOOD-WILL BUILDERS
SUPPLY STATION

Box30...P

Milford, Connecticut

Gentlemen: | certainly would like the whole story on the Raytheon
Good-Will Builders that will help my business. Please send o FREE
copy of the booklet by return mail.

B R I I I I T I I e,
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$1,000. In a recent survey,
1,000 men and women in New
York City were asked what they
would buy with a $1,000 gift. In
the order of popularity, their ans-
wers were: Vacation, payment on
a new car, clothing, color TV set;
automatic washer; hi-fi equip-
ment; air conditioner. With 116
out of 1,000 choosing color TV,
and with people likely to have
spare money this fall as they com-
plete payments on 1955 cars, it
would seem that color TV will
continue its slow and steady

growth.

Cutting Service Costs. A cost
reduction campaign by Normandy
Radio & Television in New Orleans
revealed that costs of TV service
can be cut by changing operating
techniques and buying new equip-
ment. Here are their methods for
boosting net profit as described in
Electrical Merchandising:

1. Cut travel time and mileage
by delivering sets only on 3 sched-
uled days each week and handling
only pickups on the other 3 days.
Thus, the firm’s trucks no longer
flit back and forth over the town,
because their routes are carefully
laid out for minimum mileage be-
forehand. The schedule is re-
laxed only occasionally, such as
when a pickup happens to be right
next door to a delivery.

2. Contract work for retail
stores was dropped as being the
least profitable, even though this
was a big-volume operation. This
made the same work force and
equipment available for individual
consumer jobs which paid better.

3. A complete shop survey
showed that money could be
saved by replacing existing equip-
ment which was inadequate or
high in operating cost.

4. The owner himself took over
control of buying. Careful watch-
ing of inventory records permitted
buying safely in maximum quan-
tities, with corresponding price
savings. Cash discounts are always
taken when allowed on bills.

5. Unprofitable savings pro-
grams were dropped. Thus, the
saving and selling of scrap was
abandoned because the time and
effort involved in collecting and
marketing the serap had not paid

off.

Tax Tip. Expenses for books,
tuition, out-of-town travel and
living expenses for refresher
courses and color television serv-
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BY JOHN MARKUS

Editor-in-Chwel, McGraow-Hidl Rodio Servicing Librory

icing courses that are necessary
to maintain your present position
or level of earning are now con-
sidered deductible as a business
expense on your federal tax re-
turn. If the trip to the school is
part educational and part social,
you may allocate your travel and
living expenses accordingly, but
deduct the entire cost of the
course.

Curiously, education which
helps you prepare for a better
joh, advances your earning ca-
pacity, or establishes you in a
new trade is mot deductible.

Decisions. In working with peo-
ple, no matter whether they are
your employees or your custom-
ers, remember that decisions
based on insufficient information
can do you a lot of harm. Take
time to get the facts. Get the
other side of the picture. Listen
patiently to explanations, and
ask sympathetic questions un-
til you feel that you completely
understand the problem at hand.
Now, when you make a decision,
the chances are excellent that it
will be respected even if it does
not completely satisfy the other
party.

As one example, employees are
human. They will accordingly re-
sent even implied criticism for
something that is not their fault,
such as running into three “dogs”
in a row on home TV calls or leav-
ing the called-but-no-one-home
card at the front door of a home
where the family uses only the
back door. Ask for the facts be-
fore you even think of criticising.

Leisure Time. As working hours
get shorter, more and more peo-
ple are seeking part-time or even

second full-time jobs to occupy
their leisure time. Some do this
to boost their income; some do it
because they would otherwise
spend too much for entertainment
in their leisure time. A few seek
extra work simply because they
have no hobby to follow and be-
come bored with too much leisure
time.

One advantage (or disadvan-
tage) with the television and radio
servicing business is that there is
no leisure time problem. You can
work as long as you wish each day
simply by varying the amount of
advertising you do. No one will
lay you off when you reach 63;
you have a job and a business
that can be handled even from a
wheelchair in old age. Your hobby
is your work, so there is no worry
about what to do after 65.

Expansion. An acute shortage
of appliance servicemen is pre-
dicted for the early 1960’s by
Kelvinator’s general service man-
ager, Robert S. Geran. The in-
creasing sales of automatic wash-
ers, dryers, air-conditioners and
dishwashers, combined with the
attractions of other careers, will
bring about this shortage of ap-
pliance servicemen.

Here, then, is a potential direc-
tion of expansion for a TV service
business. Good TV troubleshoot-
ers need very little additional
training to handle most appliance
repair jobs, once a library of serv-
ice manuals is built up. True,
some TV men will scorn mechan-
ical jobs like replacing washer
transmissions, but there is usually
at least one chap around the shop
who enjoys this type of work.
Find the man who fixes his own
car, and you’ll have the makings
of a topnotch appliance service-
man.
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You can save time and trouble

by standardizing on BUSS fuses

The BUSS fuse line is
most complete

You'll find the right fuse every time,
when you turn to BUSS. There are
BUSS fuses of all types and sizes for
the protection of television, radio, in-
struments, controls, avionics and other
electronic and electrical equipment. A
companion line of fuse blocks, clips and
holders is most complete.

Buying fuses from one source saves
you time, trouble and simplifies your
stock handling records.

BUSS fuses are made to protect—not to blow, needlessly

20

Safeguard your reputation
for quality and service

BUSS fuses are tested in a sensitive
electronic device that automatically
rejects any faulty fuse. As a result,
there are never any ‘kicks’ or complaints
from your customers about BUSS
fuses failing to protect or faulty fuses
causing needless shutdowns.

Why settle for anything less than
BUSS quality in fuses? Standardize on
BUSS fuses and be sure of dependable
electrical protection.

Capitalize on the
BUSS Trademark

The universal acceptance of BUSS
fuses is based on the millions upon
millions of BUSS fuses used in homes
on farms and in industry over the past
42 years. Handling quality products,
like BUSS fuses, helps you maintain
your reputation for quality and service.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . Write for bul-
letin SFB. Bussmann Mfg. Division
(McGraw-Edison Co.) University at
Jefferson, St. Louis 7, Mo.

Maokers of o complete

m line of fuses for home,

TRUSTWORTHY NAMES IN farm, commercial,
ELECTRICAL PROTECTION electronic, outomotive

W ond industrial  use.
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LET'S PULL
LENY CHANSIS

by Art Margolis

Back in 1947, in the days of
32-tube receivers, uneducated set
owners, pioneering TV service-
men and a confusing multitude of
circuits, our TV service firm form-
ulated the policy that if a TV set
didn’t respond to repair efforts
within an hour, the chassis should
be pulled.

That “hour” policy is, of course,
still feasible today—but with 14-
tube TV’s, a more understanding
clientele, ten years of experience
under our belts and an excellent
knowledge of boiled-down cir-
cuits, policy must be altered to fit
the need. This is especially true
since the one major consumer an-
noyance that has not changed is
the misery the customers undergo
without their daily TV.

There are both advantages and
disadvantages to doing chassis
jobs in the home. The trick is to
weigh the pros and cons of each
individual situation to determine
if it is worthwhile to make the at-
tempt.

Can’t Do a Good Checkout

In broaching the subject to our
men, the first objection was, “You
can’t properly check out a chassis
in the house.”

This is true, but there are times
when a thorough checkout is not
absolutely necessary. Recently for
example, I was called in to repair
a two-week old Admiral. There
was no audio or video, only a
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raster. I went through the routine
tube checks without finding any-
thing wrong. With the help of a
couple of tube adapters, I began
in the tuner and started reading
voltages. I didn't find any dis-
crepancies until I arrived at
the audio amplifier which was
mounted on a printed circuit
board. The plate voltage checked
okay, but the 140 volts that was
supposed to be present at the
cathode just wasn’t there. Then I
noticed a charred resistor. I could
just make out the color code
—330 ohms. I turned off the TV
and replaced the resistor. My
hour was up.

I turned the TV back on. The
new replacement started to heat
up. Before it could char I turned
off the set. I was now in a guan-
dary—should I take it to the shop
or not? I decided no, and pulled
the chassis out of the cabinet to
see what I could find.

I checked the resistance from
cathode to ground and got a read-
ing of 330 chms! Beaming my
flashlight from behind the printed
board, I traced out the skeleton
wiring. The cathode went to a few
places. One by one the legs were
eliminated as I found the resist-
ance to ground increasing when
measured from the other end of
various components. The only leg
that remained at low resistance
was one that led to the screen of
the audio IF which measured zero
ohms to ground. There was a

Fig. 1. The shorted .0047 shunted B plus
to ground. | read zero volts at the audio
output cathode instead of 140 volts.

1500

; mmf

Fig. 2. The shorted .047 shunted the

screen voltage to ground, making the
picture negative.

Height
_I_ IMeq.
220K I.Zs
To Horz, =
0sc.
33K
Vert. Osc.
B+

Fig. 3. The shorted .25 coused heavy

current through the 220K resistor.
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METAL-ST!

Ends guesswork for-
ever caused by dirty
and crumpled paper
give-aways!

The Handy All-Metal Phonograph
Speed Determining Tool That
Lasts a Lifetime!

E
LOOK AT THES
EXCLUSIVE FEATURES!

Heavy gauge, all-metal,
7-inch disc eliminates dirty
and torn paper strobes,
always lies flat.

Simpler to read with only
two speeds on each side,
eliminates eye fatigue.

Spider converts Metal-
Strobe to small spindle size.

Features special 16-2/3
RPM determination.

Comes packaged in flat,
protective case, handy to
carry in service caddy, will
not bend or crush in
normal use.

ALl
FOR
ONLY c

)

THESE ARE THE FAMOUS
SERVICEMAN-DESIGNED PRODUCTS OF

R-COLUMBIA

HIGHWOOD ILLINOIS

NEW -

CHEATER CUBES:

The Original Interlock Multiple Connector

SAVE SERVICE TIME

Modet A
FOR RCA TYPE
INTERLOCK

Model B
FOR IENITH TYPE
INTERLOCK
Stop moving furniture to find an

electrical outlet on service callis.

Just remove back of TV

set and plug in R-Columbia c

Cheater Cube for three-way

source of electric power. EACH
Products Designed by

R-COLUMBIA 4re

Serviceman-Designed Products
*TRADEMARK
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.0047 from there to ground. Dis-
connected from the circuit, it read
zero ohms (see Fig. 1).

I installed a new capacitor and
turned on the set. The sound and
pix came in fine. Total time for
the job was about an hour and
forty-five minutes. No doubt a
checkout at this point wouldn't
have hurt a bit, but the fact that

the TV was practically new low-

ered the chances of further trou-
bles. I covered myself by explain-
ing that to the customer.

Another time worth taking the
risk of a repair job without a
checkout is on a callback, espe-
cially if the original call was ex-
pensive, like the one in which I
had replaced a metal CRT in a
16" RCA. About two weeks later,
we received another call on the
set. On arriving, I found a very
unhappy set owner and a weak
picture with a tendency to go
negative.

The first thing the customer
growled was, “I thought you fixed
this TV—it sure cost me enough!”

My heart sank as the tubes all
checked out fine. I thought, “If I
try to pull this one, sparks are
going to fly.” I removed the
chassis, put it on the floor and
hooked up my CRT and yoke ex-
tension cords. The only pleasant
thing about the setup was the fact
that the chassis was still spotlessly
clean from the previous call.

I began checking voltages in the
video IF’s. When I arrived at the
screen of the last IF, I measured
zero volts instead of B+. I checked
resistance to ground. A thousand
ohms! The .047 to ground was the
culprit (see Fig. 2). I replaced it
and the video snapped into place.
The customer lost his belligerent
attitude and paid the new charges
without a whimper.

Customer Over Your Shoulder

Sure, when you work in a cus-
tomer’s home, there is more pres-
sure on you than in the quiet
confines of your shop. You con-
stantly need to maintain your set-
side manner. However, I person-
ally am not real fond of carrying
large metal monsters. I feel it is
easier to put on a show for the
customer than it is to carry the
chassis.

This brings one particular West-
inghouse set to mind, I was puff-

ing when I arrived at the door.
The set was owned by a newly-
married couple living in a fourth-
floor apartment with no elevator
service. Checking the set, I found
there was no vertical sweep. I
shuddered as I envisioned myself
lugging this baby down the stairs.
I wouldn’t even allow myself to
think of the delivery.

The two vertical tubes were
fine. I pulled the chassis out
on the floor. He took my left
shoulder, she took my right. They
were fascinated, and kept firing
a barrage of questions. I began
reading voltages in the vertical
circuits. On the plate of one-half
of the vertical multivibrator there
was supposed to be 135 volts; in-
stead, there was nothing (see Fig.
3). I checked resistances in the
B+ leg. The first component was
the 1-meg height pot; it was
okay. Next was a 220K-ohm re-
sistor; it was wide open, so I re-
placed it. Before turning on the
set, I checked resistance from the
low side of the pot to ground and
measured about 2,000 ohms! I gin-
gerly turned on the switch. The
220K started to get warm and still
there was no vertical sweep.

I scratched my head and
thought, “to pull or not pull?”
My hour was way past due. The
couple parrotted away at me, but
I thought again of those four
flights of steps. I started checking
components on the plate side of
the 220K, disconnecting them one
by one. After a while I came to a
.25 filter. It measured 2,000 ohms.
After replacing it, vertical sweep
came out fine.

As I walked down the steps I
felt very glad that I was only
carrying my tool box and not that
21" chassis. It was worth standing
a little customer pressure to save
the hauling.

Can’t Get Your Price

Another realistic objection
against repairing sets in the home
is the matter of price. Unfortu-
nately, set owners often become
shocked when you ask for more
money to locate a 12” component
than for finding a cold tube. The
additional labor and know-how
seems to escape their perception—
that is, unless you do a good sell-
ing job. I've found that the best
way to overcome this obstacle is
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Practical CBS Transistor Home-Study Course

Learn all
out transistors
y using them

CASH IN NOW ON

Let’s face it. Transistors are here . . . now!
Extra profits are waiting for service techni-
cians who know all about them. Are you
ready?

This new, profusely illustrated Transistor
Home-Study Course, a CBS first, was written
to make it easy for you to learn by using
transistors. A residence course at home, it's
fast and fascinating. What you learn you re-
member because you do it yourself . . . by
making several practical transistor devices
which you can keep and use. Course was
written for CBS by A. C. W. Saunders.
A well-known educator and author, he knows
technicians and how to write for them.

Check the table of contents. Then read
how easy it is for you to start your Transistor
Course today.

CBS Transistor Course Includes

Ten intensive lessons (with 3-ring binder) . . . up-
to-date, complete

CLECTRON TUBES

lransistor

HOME STUDY COURSE

LISSON ONE
Tramslstors
Somtemtnc oy

i e

PPy

r__——————————
\/

EXTRA PROFITS!

Simplified basic theory . . . how transistors work
Practical experiments and servicing techniques for:

Amplifiers . . . applications in all fundamental
circvits

Oscillators . . . a-f, r-f, relaxation, multivibrator,
special TV

Rectifiers . . . diode and transistor rectiflers and
detectors

Practical commercial applications . . . immediate
and future

With free correction and consulting service . . . and
vp-to-date supplements for certified graduates

HOW TO GET IT?

See your CBS Tube distributor. He'll tell you
how you can get the complete CBS Transis-
tor Home-Study Course, PA-175, free with
your purchases of CBS tubes: Each lesson
with 100 tubes. Or full ten-lesson course with
750 tubes. Or complete course for $25.00. See
him today!

ELECTRON TUBES

SEMICONDUCTORS

CBS-HYTRON, Danvers, Mass.
A Division of
Columbia Broadcasting System, Inc.
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NEW

“ALL-IN-ONE" k1T 1

The 99 SM
... For 99%

of your

" - __v —_

Service Calls

99 SM Service Master Kit

Count 'em...23 items in this convenient new kit...all selected from your
most-used, most-wanted XCELITE Nutdrivers, Screwdrivers, Pliers, Reamers and
Detachable Handles. The 99 SM Service Master Kit features tools from the famous
XCELITE 99 Line” — the complete line that's most in demand by professional
Radio, TV and Electronics Servicemen. Included is the popular 99 X-10 Extension
Blade for nutdrivers and screwdrivers. Snap this in for an immediate 6" additional
length. You can build your own “custom” kit of 99" tools, if you like. Simply
select just the items you want to fill your own service requirements. All the
XCELITE tools in the 99 SM Kit are highly-polished nickel chrome finish. The
attractive roll kit won't mark or scratch any surface it's placed on. ORDER FROM
YOUR DEALER TODAY'!

XCELITE, incORPORATED

Dept. Q.,
Orchard Park, N. Y.
In Canada — Charles w.

Pointon Ltd., 6 Alcina Ave.,
Toronto, Ont.

7 New 7Aut_omati6'n Punched~ Card TV Tube Tester

g Mallesf, lightest
be tester ever made!

24N DM456

Dealer Net 14995
Immediate Delivery!

Speed-test complete set of tubes in minutes ¥
with the new DynaMatic Tube Tester

» So simple to use—a customer can operate it!

e LIGHTEST and SMALLEST Gm tester available.
Take it on ALL house calls.

e Perforated plastic cards set up socket pin
connections and test voltages.

e Permits full-complement tube testing.

e DynaMatic is a dynamic mutual conductance 7’
tester—NOT an emission checker.

e Accurately measures mutual conductance in
mircromhos on 2 ranges. 0-6000, 0-18000.

e Also checks battery tubes.

136-10 31st Rd., Flushing 54, N.Y.
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Fig. 4. The 6U8 oscillator section
shorted, causing the 3,300-ohm resistor
to open, resulting in a snowy picture.
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to thoroughly inform the customer
of all possibilities before pulling
the chassis out of the cabinet.

Not long ago, for instance, I
was examining a 21” Emerson.
There was no audio or video, only
a raster. I checked all related
tubes—no dice. I decided to go
component hunting, but before I
removed a single chassis bolt I
smiled and explained, “I'm going
to have to troubleshoot the under-
side of the chassis. Before I start,
I'd like you to know that this
work is a bit more difficult than
checking tubes. The labor will be
quite a bit higher.” She thought
it over, decided it sounded reason-
able and gave me the go ahead.

I brought in a tube tester and
VOM. When I checked the 6US8
oscillator-mixer, a short was in-
dicated. I turned on the TV and
checked the 6U8 socket voltages.
There was no B+ to the oscillator
plate. I checked B+ going into’
the tuner; it was okay. Tediously
I took the tuner apart. The rest
of the repair was visual. A 3,300-
ohm plate resistor was charred
badly. I replaced it using tweezers
and a low-wattage iron (see Fig.
4).

To help the effect along I gin-
gerly lifted the charred resistor
with the tweezers as if it were in-
fected and dropped it in an ash-
tray. The customer remarked,
“My goodness, you look like a
surgeon.” When the set was all
together again and perking pret-
tily, I had no trouble in collecting
a reasonable service fee.

Another set of circumstances
when I find I'm able to complete
a chassis job on the premises and
still get my price is on commercial
jobs. One evening I arrived at a
bar about 7:00 P.M. The bar-
tender had a 21”7 RCA that
sounded good but had no vertical
sweep.

I checked tubes to no avail. I
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ONLY
UNIVERSITY
OFFERS A
OMPLETE
RANGE OF
DRIVERS

Versatility and Adaptability
Unlimited ... to Match Every
Soundcasting Requirement!

Model MA -25

USE ANY UNIVERSITY DRIVER FOR EFFICIENCY, ECONOMY AND ADAPTABILITY NEVER BEFORE POSSIBLE!

DIRECTIONAL-4 MODELS RADJAL-3 MODELS SUPER POWER-2 MODELS WIOE ANGLE-2 MODELS

LusTEN | me@ Sounde bl

ALL NEW DESIGN...ALL FROM
ONE RELIABLE SOURCE...

ALL BUILT TO UNIVERSITY’S
SUPERB QUALITY STANDARDS

Most Efficient
Widest Response
Highest Power
Greatest Output
Best Value

Always Dependable

Model PA-50 — The ultimate in deluxe. advance-design.
Features: extended high and low frequency range, high-
est continuous duty power capacity, Super W magnet,
bi-sectional construction, greatest conversion etliciency,
husky buiit-in multi-match transformer with terminals
convenjently located at base of unit. Especially recom-
mended for church chimes, carillons, organs; fast set-up
time ideal for rental or semi-permanent systems; outstand-
ing performance characteristics. The answer to the tough-
est sound problem. Nothing finer!

Response: 70 10 10,000 cps. Power Capacity: Full Range
50 waits, Adjusted Range* 100 watts. Impedance: 16
ohms. Transformer Impedanees: 100/165/250/500/1000/-
2000 ohms, 70 v. Line Power Taps: 50/30/20/10/5/2.5
waits. List Price: $57.50.

Model PA-HF — Without question the finest driver unit
ever offered. For applications requiring the greatest power
handling capacity, maximum sensitivity, widest range
frequency response, plus rugged lifetime construction.
Features completely die-cast aluminum housing. Water-
tight voice terminals are located at base of housing for
added convenience. Increased sound output cuts amplifier
requirements in half!

Response: 70 to 10,000 cps. Power Capacity: Full Range
50 watts, Adjusted Range* 100 watts. Impedance: 16
ohms. List Price: $47.50.

Model SA-30 — High efficiency and response of Model
SA-HF. plus “battleship™ construction for maximum dur-
ability against abuse or in hazardous environments. Com-
pletelv die-cast aluminum housing and built-in matching
transformer for connection to high impedance lines or
“constant voltage™ systems. Exclusive water-tight dural
gland nut cable entrance. Shockproof bi-sectional speaker
construction.

Response: 80 to 10,000 ¢ps. Power Capacity: Full Range
30 waris, Adjusted Range®* 60 watis. Impedance: 16 ohms.
Transformer Impedances: 45/165/250/500/1000/2000
ohms, 70 v. Line Power Taps: 30/20/10/5/2.5 watts. List
Price: $47.50.

Model SA-HF — Often called “the workhorse of the sound
industry.” Meets most p.a. and industrial requirements.
Response to 10,000 cycles and more efficient than the
Model MA-25. Will deliver that extra punch needed to cut
through heavy noise. Use for speech or high quality music.
Tropicalized and hermetically sealed for continuous top
fligbt performance even under adverse weather conditions.
Response: 80 to 10,000 cps. Power Capacity: Full Range
30 watis, Adjusted Range* 60 warts. Iimpedance: 16 ohms.
List Price: $36.00.

Model MA-25 — Use this rugged, weather-proof driver
unit where response to 6500 cycles is adequate or to pre-
serve “balance” when used with high cut-off frequency
trumpets. Low in cost. high in quality, featuring high effi-
ciency magnet, tropicalized 2” voice coil, ‘’rim-centered”
breakdown-proof bukelite diaphragm.

Response: 85 10 6500 cps. Power Capacity: Full Range 25
watts, Adjusted Range* 50 warts. Impedance: 16 oltms.
List Price: $27.50.

*Program response adjusted to horn cut-off.

of any two gr;
rivy
same trumpet

“c-and get
q €spons, p exactly
CaPacity yoy peay 9(] efficiency ang nov::,e

eed.
standard spo0, dn'verfvw 200 Watts—ysing

FOR FURTHER INFORMATION WRITE UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N.Y.
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at Ward...

REAR FIN
ANTENNA

Newest, smartest, pace-setting rear
fin on the marker. Heavy chrome
plated— 3 sections extend to 27”. 4
15-ft. lead with built-in signal J
booster.

... AND HERE'S MORE!

NEW FENDER PADS
...for 1957 cars

Fender Pads—

For mounting 8-Ball
mount antennas on
front fenders of
1957 cars. C-61

Fender Pads—

For mounting Tear
Drop mounts on
front fenders of
1957 cars. C-62

Fast-Selling & Model TF-56 MO

Ward e
TEAR DROP MOUNT

The fastest selling style leader of them all
AR ..the replacement antenna with original
equipment styling. Mounts completely out-

side the car ... easily . .. quickly. Heavy
chrome plate . . . 3 sections extend from
22" to 567.

information, write: Dept. PF-8.

MODEL
NO. TFL-1

Also available as
dummy mount.

—Model TFD-1

.
Model

M\ L1 rermn

Smart NEW
Replacement Masts

No need to disturb the mast.
Just slip on and tighten. Easi-
est, quickest replacement ever
developed. Bell-shaped collar
on mast fastens to stub of
original antenna mast with
set screws.

Just a few of Ward’s new quality leaders that have joined the famous Ward
family —8-Ball, Majorette, and Silveramic¥®. Order TODAY. For complete

PRODUCTS
Ward ccrroration

DIVISION OF THE GABRIEL COMPANY

1148 EUCLID AVE. » CLEVELAND 15, OHIO
IN CANADA, ATLAS RADIO CORPORATION + 50 WINGOLD AVE. + TORONTO, ONTARIO

26

|

vert, Osc.

\ 2 a1k plate
SWhs
3.5 Meg
Height
Sa
<
56K
———AA—= To Boost B¢

Fig. 5. The oscillator plate supply
shorted to ground due to a lack of in-
sulation at contact #2.

looked around. The TV was 8’ off
the ground on a platform, the
lighting was dim and two drunks
were already pawing at my tube
caddy. I had almost decided to
pull this one, when the bartender
pleaded, “Please buddy—there’s a
big fight on at ten. If there’s no
TV, I'll lose half my trade.”

So working like a doctor on a
kitchen table, I went at it. After
setting up, I found no B+ on the
plate of the vertical oscillator. I
checked the resistors leading in
and found them alright.

A squint at the schematic
showed the plate was fed from
boost B-}. I read voltages at the
damper; they were within toler-
ance. Gradually I headed for the
vertical oscillator plate. I went
over a 56K, then over a 270K and
the voltage was gone. I turned off
the set and read resistance at that
point to ground—a dead short!

There were three leads off that
point. I crossed over a 0.1—there
was +270 on the other side, which
was normal. The second lead went
to the height pot—it was intact.
The third lead led to the phono
switch where it went into #35 and
came out of #2. There was the
trouble. The wire coming out of
#2 had no insulation left on it
(Fig. 5) and was shorting to
ground. I installed a new wire,
and the picture spread out pret-
tily. I not only received the
charges I asked for, but a healthy
tip in the bargain.

Fear of Failure

Probably one of the strongest
reasons for not wanting to fix a
chassis in the home is that we are
afraid we will fail to do the proper
repair job unless we are sur-
rounded by ideal conditions. But
so what if things do snafu? If the
repair can be completed in the
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Stancor exact replacement transformers are
engineered —not copied. With manufacturers’ original
prints used as a basis for physical exactness, the
circuit and operating requirements are carefully
analyzed by the Stancor engineering staff. Where
necessary, heavier wire, more insulation, protective
coatings, corona rings, or heavier shielding are used
to assure you of "better-than-new" performance. Even
where the original may have been easily overloaded
—it won’t happen again with the Stancor replacement.

Chicago Standard has the largest engineering staff
of any replacement transformer manufacturer—your
assurance of a carefully and correctly designed
transformer.

A free copy of the latest Stancor catalog and TV
Guide is available at your distributor or direct from
Stancor.

CHICAGO STANDARD TRANSFORMER CORPORATION

3503 ADDISON STREET

Export Sales: Roburn A

CHICAGO 18, ILLINOIS

gencies, Inc., 431 Greenwich St., New York 13, N.Y.
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Are These Among Your Reference Books?

Transistors and Their Application in Television—Radio
—Elactronics. The first practical book about tran-
sistors for servicemen, engineers, amateurs and
experimenters. Easy-to-understand explanation
of transistor theory, properties, circuitry, installa-

tion, testing techniques and servicing.
100 pages; 5% x 814”; illustrated . g 5].50
TV Servicing Guide. Kxplains how to apply proper
trouble-shooting procedures based on analysis of
symptoms (most of which are illustrated by pic-
ture-tube screen photos). Shows how to locate
ax{}i eliminate troub:13e2 in every eecllon of the
TV receiver circuit. 132 pages; 8}/2 x 11 s
2.00

illustrated

Servicing TV Sweep Systems. Describes the opera-
tion, circuit function and circuit variations of
vertical and horizontal sweep systems common to
most TV receivers. Tells how to analyze circuits;
trouble-shoots for you. Explanatory photographs,
waveforms, service hints and components de-
scription. 212 pages, o}/z x 81%”; illus-

trated

Tape Recorders—How They Work., Explains record-
ing theory, tape characteristics, motorboard
mechanisms, drive motors, amplifiers, magnetic
heads, volume indicators, equalization circuits—
covers everything you want to know about record-
ers and how to get hest results from them.

176 pages; 5% x 814”; illustrated 52 75
TV Tube Location Guides. Shows tube positions and
functions in hundreds of TV receiver models;
helps locate faulty tube quickly; cuts trouble
diagnosis and replacement time.

Vol. 6. Covers receivers produced in 1955-
1956. 236 pages; 544 x T e 5200
Vol. 5. Covers receivers produced in 1953-
1954. 200 pages; 55§ x 834" . .. .. $2.00

Color TV Training Manual. Prepares the service
technician for Color TV work. Covers principles
of the Color TV system; Color receiver circuits;
installation and servicing of receivers. Includes
color blocks outlining use of color test equip-
ment. 260 pages; 844 x 117; 300 illustra-

tionsE AL GE T nr rat Lomanmn i, s 56 95
Transistor Circuit Handbook. This authontatlve
book completely covers transistor types, con-
struction, characteristics, wiring and testing tech-
niques, basic circuits, circuit applications; in-
cludes reference charts definitions; form;

ulas. 430 pages; 6 x 9”; illustrated ... . .. 34.95

Servicing AGC Systems. Describes the operation
and circuit variations of the different types of
AGC systems and explains the servicing tech-
niques that can be aﬁplied. Illustrated by actual
case histories and photos of symptoms.

132 pages; 53 x 8%"; illustrated ... . .. SIJS

Key Checkpoints in TV Receivers. Time-saving infor-
mation on how to make quick tests at key points
in TV receiver circuits to determine the section
in which the trouble lies and how to check overall
performance of the receiver to insure against
callbacks.

Vol. 2. Covers receivers produced in late

1952 and 1953. 184 pages; 5% x 83", ... $2.00
Vol. Covers receivers produced m late
1951 and 1952. 18 pages; 514 x . $2.00

95 OTHER SAMS BOOKS KEEP
YOU AHEAD IN ELECTRONICS
There is an authoritative Sams book on
virtually any electronic subject in which
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house, you're in clover. If it can't,
what'll be the terrible results?

Usually nothing. And the fact
that you have tried mightily
makes it much easier to sell the
customer on the difficulty of the
job. Like the time I was working
away on a living room floor on a
16” RCA. There was no audio and
the five tubes in the circuit all
checked good except that the
6AU6 was a little microphonic. I
changed it, but the set still didn’t
sound off.

I informed the set owner that
his job now came under another
category, and he gave me the go-
ahead. I pulled the chassis out on
the floor and began looking for a
voltage or resistance clue. After
about an hour I had found none.
All DC voltages and resistances
were on the button.

The set owner was extremely
interested. He was enthralled by
the needle movements of the
VOM and the click-click of the
solder gun. About the only re-
maining components that could
cause the condition were the
sound IF transformer and the
sound discriminator transformer.
I trimmed up both of them. Sure
enough, I received a wee bit of
audio. The customer perked up.
I concluded that one or both of
the transformers had shorted
turns.

I stood up and explained that to
him. I finished my pitch with, “It’s
gonna have to be hospitalized.”

He answered, “You're the doc-
tor, do what you think is best.”

I took the chassis into the shop,
changed the transformers, aligned
the audio and returned it to a very
satisfled set owner.

Now don’t get me wrong. I still
believe in pulling chassis, but the
only time a chassis should be
pulled is when there is an advan-
tage to it. To me, it’s worth the
risk of doing without a checkout,
having a customer hanging over
my shoulder, using a little sales
pitch to get my price and maybe
not looking the hero if I don’t suc-
ceed, if I can effect a repair right
then and there.

For smoother customer rela-
tions, and more recommendations,
in the interest of building and
maintaining a healthy TV service
business, I find it’s best to pull
less chassis. A
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SIGNIFICANTLY SMALLER!

Dimensional Diagrams
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0o SANGAMO
“RESIN-KOTE™ MICA
CAPACITORS
e PHYSICALLY SMALLER
RADIAL LEADS FOR PRINTED CIRCUIT BOARDS

EXCELLENT ELECTRICAL CHARACTERISTICS
e EXCELLENT FOR AUTOMATIC ASSEMBLY METHODS

o EXCEED APPLICABLE RETMA SPECIFICATION RS.153
e FABRICATED FROM THE FINEST INDIA RUBY MICA

Available In Capacitance Values From 5 to 20,000 MMFD
In Standard & 10% Tolerance. Closer Tolerances Can be Supplied.

Write For NEW Engineering Bulletin TSC-118.

SANGAMO ELECTRIC COMPANY
Electronic Components Division

SPRINGFIELD, ILLINOIS
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TEST EQUIPMENT
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N

by Leslie D. Deane

Fig. 1. Jerrold Model 704B field-strength meter being used to calibrate the microvolt
output of a signal generator.

Calibrated Field-Strength Meter

The military-looking instrument
pictured in Fig. 1 is manufactured
by Jerrold Electronics Corp. of
Philadelphia. Called Model 704B,
it finds its primary application in
the measurement of field signal
intensities which may be of par-
ticular interest to the service tech-
nician who installs or repairs TV
and FM antenna systems.

Specification features are:

1. Power Requirements—Normal
line operation, 105 to 125 volts
AC, 50/60 cps, power consump-
tion 55 watts; DC operation us-
ing wvibrator accessory Model
704A-6V, 5.5 to 6.5 volts DC,
power consumption 30 watts;

30

fuse protection provided for
both AC and DC supplies.

. Frequency Range—54 to 220

me continuous-tuning.

Tuner
Section

Attenuator Switch
o Out

ioput [in K Calibrated
Attenuator

Output Meter

% Signal Detector
| 150 Detector

Output
Jack
® Audio Meter
Output Amplifier Amplifier
Phone
Jack

3. Sensitivity—5 microvolts min-
imum for full scale deflection,
maximum 3 volts.

4. Accuracy—over-all held to =.8
db operating at 117 volts AC or
6 volts DC.

5. Input Impedance—72 ohms di-
rect, 300- to 72-ohm matching
transformer supplied with in-
strument.

6. Meter Range—six ranges are
provided; 100, 300, 1,000, 3,000,
10,000 and 30,000 microvolts;
extended ranges of 0.1, 0.3, 1
and 3 volts are available using
built-in RF attenuator.

7. Signal Monitoring Provisions—
both earphone and video out-
put jacks available on front
panel.

I had the opportunity to check
out one of these units recently,
both in the field and in the labora-
tory. Before I report on my ex-
periences, however, I believe a
brief description of the meter is in
order.

Fig. 2 shows a simplified block
diagram of the instrument. The
signal is first applied to the 72-
ohm antenna input jack on the
front panel of the instrument. For
conventional 300-ohm antenna
lead, the matching transformer
provided with the meter should
be used. If signals greater than
30,000 microvolts are to be meas-
ured, the calibrated attenuator
network may be switched into the
input circuit. Actually, two sepa-
rate switch assemblies make up
this network. Each switch will at-
tenuate the input signal by a fac-
tor of 10 times—thus, with one
switch in the meter reading is
multiplied by 10, and with both
switches in the reading is multi-
plied by 100.

IF Signal Strength
Amplifier O
Section Function
% Mod | Switch

Fig. 2. Simplified block diagram of the Jerrold field-strength meter.
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CAUTION ON HIGH vOLTS
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1.000.000.000
procfs a day. ..

that a VOM is electronics’ most basic Test Instrument
Yes, over 1,000,000,000 measurements are made
every day with Volt-Ohm-Milliammeters

and triplett mode!

630 leads all vem's

in design, quality, performance, operating simplicity,
and value per dollar. The leader at only $44.50
At leading electronic parts distributors everywhere.

TRIPLETT Model 630 VOM—the proof of 53 _ Wstatal o

instrument Company

years’ experience in test instruments. Blutfton, Ohio

631 630-NA 666-HH 625-NA

SURTON BROWNE ADVEATISING



Meet the
volume
and profit
challenge
that already
exists in
transistor

receiver
service...

TRANSISTORS

You’ll give your customers
fast, dependable transistor re-
ceiver service and do it profit-
ably with Raytheon quality
Transistors. Here are three
important reasons why:

1. Raytheon makes a complete
line

2. Raytheon Transistors are
low priced

3. Raytheon Suppliers have
them in stock

What’s more Raytheon has just
produced a new TRANSISTOR
INTERCHANGEABILITY
CHART which shows which
ordinary transistors can be re-
placed by Raytheon Transis-
tors. Ask your Raytheon Tube
Supplier for your free copy or
write to Department R-1.

Excellence en Eloclionics

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts
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A special continuous-type tuner
with a gain variation of less than
3 db from 54 to 220.mec is em-
ployed in the tuner section. I
found that this section also con-
tains two adjacent-channel traps.
Adjacent picture and sound car-
riers are attenuated 45 db below
the desired signal level.

A three-stage IF system tuned
to 25 mc and having a .6 me band-
width is used in the IF amplifier
section. Gain variations of the
tuner are corrected in this section
by the tuner-compensator control.
A separate calibration chart is
furnished with each instrument
and gives factory-calibrated set-
tings for the compensation control
at all VHF channel frequencies
and at check points of 90, 110,
130, and 160 mec. The manual gain
control and range selector switch
can also be found in the IF ampli-
fier section of the unit.

From the IF section, a major
portion of the signal passes
through a function switch. With
this switch in Signal Strength
position, the signal is applied to
the meter detector and amplifier
circuits. The meter movement is
then actuated by the peak RF car-
rier levels of the detected signal.
With the function switch in the %
MOD position, the percentage of
amplitude modulation present in
the FM carrier can be read di-
rectly on either of two meter
scales. The 0 to 100 scale repre-
sents 0 to 10% modulation while
the 0 to 300 scale represents 0 to
30%.

Auxiliary detector and audio
amplifier circuits provide either
video or sound monitoring of the
input signal. The detected signal is
applied to the video output jack
for observation on a scope. From
the detector, the signal is also
amplified and applied to the out-
put phone jack, or amplified and
fed back to the meter circuit for
measurement of amplitude modu-
lation.

To illustrate a practical appli-
cation, I recently made use of the
Model 704B in the installation and
orientation of a roof-mounted TV
antenna. Using the 300- to 72-ohm
matching transformer, I connected
the twin-lead from the antenna to
the input of the field-strength
meter, I then moved the entire
antenna assembly to several pos-

sible mounting positions on the
roof while observing the field
strength indications of a signal
from a distant TV station. Sur-
prisingly enough, I noted a rela-
tively large change in signal
strength for the different loca-
tions. After choosing the mount-
ing spot, I next rotated the an-
tenna for a maximum signal posi-
tion for three desired stations as
indicated on the meter.

The instrument is handy for
measuring and locating sources of
interference, balancing master an-
tenna systems, and taking general
field intensity surveys. In the lab,
I also made use of the Jerrold unit
by calibrating the output attenua-
tor of a signal generator in micro-
volts (Fig. 1).

Fig. 3. A new handy portable dot generator.

New Portable Dot Generator
by Admiral

The instrument pictured in Fig.

3 is the Model TE-100 dot genera-

tor manufactured by the Special

Products Division of Admiral

Corp., Chicago. The generator will

provide both dot and bar output

patterns for color convergence and
monochrome  linearity  adjust-
ments.

Specification features are:

1. Power Requirements—117 volts
AC, 60 cps, power consumption
18 watts.

2. Video Output—white dot, ver-
tical bar and horizontal bar
patterns; output cables pro-
vided for both color and mono-
chrome receivers.

3. Synchronization—external sync
signal obtained from receiver
under test, sync cable pro-
vided.

4. Over-all Size and Weight—
height, 8", width 5", depth 8",
weight 6% lbs.

I had the opportunity to test
the Model TE-100 on a color tele-
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HAVE M WHIEN
YOU NEED EM!

Have the right resistor right when you nead -it!
Clarostat resistor cards assure you a comolete selec-
tion of the most popular types at all times. Perpetual
inventory reminders printed right on card for 2andy
reordering. Don't get caught snort: start righ: with
Clarostat resistor cards. 3

T FIXED RE(

TI_ -

111111

s e i

36 ﬁtt re5|stors
1 ohm fo 4, OOU’ohms

* TTXDIE L= —= -]
. GK-2
L
{ _3? 2-watt resustnrs T
5 ohms to 2,C80 ohms

20 10.watt resistors |
selected paopular values

» 25m to 25K ohms

“THE NOUSE OF RESISTORY ~

(LAROSIAT MFG. (o INC., DOVER, NEW HAMPSHIRE . Ih_ Canada: Canndian Marconi Co., Lte., Toronto, Ontario
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MATLORY |
1 Clippings 8

e

(A series of service hints gleaned
from the notebooks of Mallory
design and application engineers)

Once in a while, on some special service job,
you're apt to need a mon-polarized capacitor.
Here’s a way to make temporary repairs until
you can get down to your distributor’s for a
Mallory replacement.

Use a common negative dual capacitor, each
section having the same voltage rating and
twice the capacity rating as the unit being
replaced. Use the two positive leads only—
don’t connect the negative lead (or the can) to
anything, just insulate them well!

Assuming sufficient physical space, the same
thing can be done with two single capacitors—
by connecting the negative leads together and
insulating them, and the cans, carefully. Use
the two positive leads.

Of course, for an exact replacement or temporary
repairs such as above, you ought to use Mallory
FP Capacitors. They’re tougher, longer lived,
and plenty dependable—but, you probably know
that from experience. See your Mallory Distrib-
utor today—Ilay in a working replacement stock.

P.R.MALLORY & CO.Inc. Y

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

vision receiver the other day.
When setting up the instrument
for this operation, I noticed that
it employed a slightly different
method for injecting the video
signal into the receiver than that
used for conventional generators.
Two output cables are supplied
with the instrument—one for
color and one for monochrome re-
ceivers. On one end of each cable
is a picture tube base-socket
adapter and on the other, an
Amphenol connector which plugs
into the rear of the Model TE-100.
Two separate leads also extend
from the Amphenol end for ex-
ternal sync and ground.

After selecting the output cable
with the color picture tube
adapter, I connected the apparatus

Fig. 4. Connections for color convergence
adjustments using the Model TE-100.

as shown in Fig. 4. With the adap-
ter on the picture tube base, I at-
tached the ground lead to the TV
chassis and clipped the external
sync lead to the hot horizontal
yoke lead. Following operating in-
structions, I was then able to ob-
tain satisfactory bar and dot pat-
terns by placing the function
switch in the desired position and
adjusting the sync control on the
front panel of the instrument.

After working with this piece of
equipment, I found its most de-
sirable feature lies in its small,
lightweight construction, making
it ideal for home service calls. In
addition, operating the generator
is greatly simplified because of its
few operating controls.
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Fig. 5. Using the Sencore Model FP22
vacuum tube preheater saves testing time.

Sencore Yacuum Tube Preheater

Service Instruments Corp. of
Addison, Ill., has recently devel-
oped a mew wacuum tube pre-
heater. Pictured in Fig. 5, the
Model FP22 is primarily designed
to save the technician time when
checking tubes which are sus-
pected of causing trouble after
prolonged periods of operation.

Instrument features:

1. Power Requirement—117 volts
AC, maximum current load 10
amps.

2. Filament Voltages—all values
up to 35 volts including those
required for 450- and 600-ma
tubes.

3. Tube Accommodations—I14
minitature and 6 octal type
sockets are provided.

4. Quick Heat Operation—built-
in switch provides 10% in-

crease in normal filament volt-

ages.

5. Straighteners—both 7 and 9 pin
miniature tube straighteners
provided on front panel.

I made use of this piece of
equipment in connection with an
analysis of gassy vacuum tubes in
TV receivers. The unit proved
very helpful when testing tubes
from conventional series string
receivers. [ found that defects
such as gas often show up on a
tube checker only after the tube
has heated for a considerable
length of time. In receivers em-

ploying series filament arrange-

ments, when one tube is pulled
for testing, the entire string goes
out and all other tubes become
cold before they can be inserted
into the checker. Using an instru-
ment such as the Model FP22,
tubes can be preheated, thus over-
coming this problem and perhaps
saving the technician time in cur-
ing a trouble caused by an inter-

August, 1957 - PF REPORTER

there has never been

A VERATOR
-lKe thrs!

Take a close look at the new Mallory vibrator—
the one designed to increase service life up
to 1009,. The elimination of contact buttons
provides far greater contact area, a much
lower rate of erosion, and a solution to
the problem of sticking contacts.

The lighter mechanical mass of the vibrat-
ing reed makes this Mallory vibrator
quieter than ever before possible.

All this—at no additional cost to
service-engineer or customer.

This new contact design has
now been incorporated in all
current replacement-type

vibrators. Ask your
Mallory Distributor
—NOW.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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CONNECTOR

INVENTION

SAFE! FAST! SURE!

E-Z-HOOK TIP

CONVERTS YOUR STANDARD
TEST PROD TO A SELF-HOLDING
CONNECTOR IN SECONDS!

* SAFE!
Fully insulated

t
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Keeps Hands Clear of Wiring
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For your special test

Probe assemblies
Use the NEW
E-I-HOOK Custom PROBE
;\ @ Saves time and money
N @ Has the E-I-Hook

3 connector

@ Built-in terminal
board

PARTS DISTRIBUTORrOZAy

E-Z HOOK TEST PRODUCTS
Dept. C. 1538 Woodburn Ave
Covington. Ky.

GET THEM AT

YOUR
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Fig. 6. New Triplett ammeter adapter
fits right on pocket-size VOM,

mittent tube.

The “Kwik Heat” switch lo-
cated on the front panel hastens
warm-up time by increasing fila-
ment voltages approximately 10%.
This quick heating treatment
usually causes gassy conditions
and intermittent shorts to show
up in the tube immediately. By
inserting test leads in the filament
pin connections of various tube
sockets, I noted that the instru-
ment could be used as a source
of AC power for external applica-
tions. The manufacturer cautions,
however, that these voltages are
not isolated from the power line.

Clamp-on Adapter Measures
Current Without Breaking
Circuit

The photograph in Fig. 6 shows
the new Model 10 AC Clamp-on
Ammeter Adapter being attached
to the Model 310 Volt-Ohm-DMil-
liammeter. This unit, manufac-
tured by Triplett Electrical In-
strument Co., enables the techni-
cian to measure AC current in
any single-wire conductor by
simply clamping the jaws of the
adapter around the wire under
test. Features of the Triplett
Model 310 VOM were covered in
the “Notes on Test Equipment”
column of October, 1955.

The clamp-on jaws of the new
adapter are actually part of a
core assembly for a small built-in
transformer. A thumb lever on
the side of the Model 10 permits
the user to open the jaws so that
the core can encircle the wire
conductor. A slide type switch on
the front of the adapter selects the

rach

Fig. 7. Checking line current with line
separator and clamp-on adapter.

range of current desired—0 to 6,
12, 30, 60, 120, or 300 AC amperes.

The Triplett Model 101 Line
Separator, which is another ac-
cessory, divides ordinary two-
wire conductors at AC wall out-
lets and, when wused with the
Model 10, increases ammeter
sensitivity by either 10 or 20
times. The current range of the
meter can thus be reduced to a
full scale deflection of only 300
milliamps.

When I used this clamp-on am-
meter in the lab, I attached the
adapter to the meter and inserted
the short red test lead into the
VOM jack of the Model 310. I
next placed the selector switch of
the meter on the 3 ACV position
as per instructions. Setting the
adapter switch on its highest AC
ampere range, I was then ready to
use the instrument.

My first test was to check cur-
rent flowing in several single-wire
conductors within one of our
power-line fuse boxes. I checked
the accuracy of the meter-adapter
combination by breaking one of
the tested lines and measuring
current with a standard calibrated
ammeter. I found by comparison
that the device is highly accurate
for all practical applications.

In working with this instru-
ment, [ also learned that the
Model 10 could be used with any
volt-ohm-milliammeter having a
3 volt AC scale at 5,000 ohms per
volt. Such a meter is pictured in
Fig. 7 where adapter Models 10
and 101 are being employed to
measure AC line current drawn
by a television receiver. A
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Using a special v-h-f tuner,
a General Electric applica-
tions engineer double-
checks a G-E r-f-amplifier
tube for low noise level
... meaning sharp, virtually
snow-free TV pictures, even
in weak signal areas. P

Extremely low noise level accents quality performance
of General Electric r-f-amplifier tubes!

ALL GE r-f-amplifier tubes have a low noise figure—
well below normal—bringing better TV to your service
customers. Even in fringe arcas where the signal is
weak, General Electric tubes pull in clean, sharp pic-
tures, with seldom any trace of snow.

Improved design . . . advanced processing techniques
... extensive tests . . . all contribute to maintaining low
noise level. Also, sturdy General Electric tube construc-
tion plus precision manufacture keep down micro-
phonics, with tests under severe operating conditions
added to make sure that performance holds to the
highest possible standards.

Customer satisfaction is further increased by long

r-f-amplifier tube life. To this end, tests of 6BN4’s,
6BQ7-A’s, 6BS8’s, and other G-E types are performed
at max plate dissipation in circuits most conducive to
grid emission, in order to establish that grid emission
and gas current are negligible. Also, heater-cathode
shorts have been sharply reduced throughout the r-f-
amplifier group, further prolonging tube life.

For pleased service customers, and the greater busi-
ness this can bring, always install General Electric
high-quality tubes! Your G-E tube distributor can fill
every need, gives prompt delivery. Phone him today!
Distributor Sales, Electronic Components Division,
General Electric Company, Schenectady 5, New York.

Bogress /s Ouvr Most Important Product

GENERAL
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It’s a rather common occurrence
to have a customer say something
like, “The picture went out on
Ed Sullivan’s show last night, but
we were so interested that we sat
and listened to the sound any-
way.” In many such cases no
harm was done; however, there
are times when such action by the
customer can have very serious
consequences. Examples of this
came to light on some recent

service calls.

Flyback Failure Destroys
Components in Video IF Strip

In one case, the customer re-
ported over the phone that the
picture had gone out. Following
this there had been an “awful
odor,” so they turned the receiver
off. When the technician arrived,
he was further informed that the
picture had begun to flop and
twitch and otherwise acted crazily
in the middle of a quiz show. This
had been accompanied by a loud
popping noise from the speaker,
but the set owner had been en-
grossed in the show and had con-
tinued to use the set until the
picture failed with a loud crack,
and the sound died out completely.
The customer also reported that
in a few seconds an acrid odor

., QUICKER

emanated from the set, and it
wasn’t until then that the set was
turned off.

The technician immediately
pulled the chassis and made a fast
visual check which revealed sev-
eral charred resistors in the video
IF strip. Without further ado, the
chassis was taken into the shop.

Since the cathode resistors in
three of the four video IF stages
were charred, all four tubes were
checked with a high-quality tube
tester and all were found to be
defective. Closer examination of
the IF strip revealed that the
circled components in Fig. 1 all
showed signs of damage from ex-
cessive current. In addition, the
2-mfd AGC filter had exploded
and blown bits of paper and
foil around the underside of the
chassis, the .22-mfd capacitor was

leaky, and almost every resistor
in the AGC line was badly
charred with the exception of the
100K unit, which had a blistered
look, and the 18K, which meas-
ured much higher in value.

At first, the technician couldn’t
figure out any reason for the fail-
ure of these components when
there was no apparent damage to
the plate-load resistors in the
video IF strip. Then, it suddenly
dawned on him—the positive ter-
minal of the 2-mfd AGC filter was
grounded and the negative termi-
nal connected to the AGC line.
The presence of a high positive
voltage on the AGC line could
cause the capacitor to explode!
Since such a voltage would make
the control grids of the first three
IF tubes highly positive with re-
spect to their cathodes, a consider-

6AU6 AGC

5 KEYER

High
Voltage

:—,I—: AGC 1

to Tuner \
== 6AVé
15 AUDIO AMP
g AGC CLAMPER
+ 130V

S 1/4 @ S/8
S8+

Fig. 1. Continued operation with a defective flyback resulted in the chain-reaction failure of the circled components.
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Here's How ONE Service Job
Creates Continuing Profit!

ElecloYores
NI

—————‘mg

— 5

Here's the answer to a serviceman’s
problem—a way to end cartridge-replace-
ment headaches for all time and still look
good on the profit report! Power-Point
Mounts fit virtually all phonographs!

YOU install Power-Point Mounts just ONCE and
after that, just keep on profiting. Without strain
you’ll still get the replacement business selling
Power-Points—cartridge plus needles in a single
unit. You or YOUR CUSTOMER can install a
Power-Point in seconds! Strictly profit for you
through and through!

What’s more, Power-Points end your inventory
problems. They’re color-coded. You stock just
three styles of mounting mechanisms and seven
types of Power-Points to service ALL popular-
brand phonographs!

Your customers will love you for it! Point out that
they’ll never need to leave their unit for cartridge/
needle service; that THEY install needle and cart-
ridge in seconds once you’ve attached the mount;
that they pay less for a fresh Power-Point cartridge
with two needles than they’re used to paying for
the needles alone! And the color is all they need to
remember to get an exact replacement! Push
Power-Points — it’s good business !

Ask your E-V Distributor about Power-Point Mounts

3 POWER-POINT MOUNTS

Maodel PFT-1, fixed mount, 50¢ }ist
Model PT-1, turnover mount, $1 1ist
AModel PT-2, turnunder mount, $1 list

E-Y POWER POINTS

Model 51- | {red) two 1-mil sapphire tips, $3.95 list

Model 52-2 (green) two 2-mil sapphire tips, $3.95 hst

Model 53-3 (black) two 3-mil sapphire tips, $3.95 lis!
Model 56 (blue) one 1-mil, one 3-mit sam)luro tip, $3 95 lis

Model 56D§ (orange) one 1-mil diamond, one 3-mit sdDDhlre t.m $2l 50 tist
Model S (white) onc 1.mil, one 3-mil sapphire tip, $4.20 1

Madel 78I7$ {pink) one 1-mil diamond, one 3-mil sapphire ﬂ]) $2l 50 list

EleithoYoree’

ELECTRO-VDICE, INC. BUCHANAN, MICHIGAN
Export: 13 East 40th Street, New York 16, U.S.A, Cables: ARLARB
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THE QUICK EASY WAY
TO FIGURE
SERVICE CHARGES ...

/ Kiee's OFFIGIAL
PRICING DIGEST

Spring-Summer Edition

Flat rate and
hourly service charges,
based on and showing regional and

list or resale prices
on over 60,000 com-
ponents. Arranged
alphabetically by
manufacturers and
products, numer-
ically by part num-
ber. Compact, con-
venient size fits in
tube caddy, toolbox
or pocket. $2.50 per
copy from your
distributor.

ELECTRONIC PUBLISHING COMPANY, iNC;
180 NORTH WACKER DRIVE
CHICAGO 6, ILLINOIS

ECONOMICALLY PRICED

DEGAUSSING
COIL

Essential for optimum purity in
color TV. Rids kinescope and
chassis of stray magnetic fields.

Construction and perform-
ance certified by manufac-
turers of color TV sets.

Coil SE-4290 Price $14.95

If not available from your local
parts distributor, write, giving his
name to:

e o g p——
- e e D D D G I I S S EE G G O I G e D

BUSHNELL

ELECTRIC CO.

345 Hess St., BUSHNELL, ILLINOIS
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N2AU7
VERTOSC  .o47

6AH4
VERT OUTPUT

Vert .0056
Sync

33K 33K

1meg

= 280V
Vert Retrace
Blanking Signal

To Horiz
Output Grid

. national averages, plus up-to-date .

Fig. 2. Defective components in this vertical

the picture tube.

Fig. 3. Waveform of the signal at the
grid of the output tube in Fig. 2.

able amount of grid current would
flow, causing the resistor and IF
tube failures. The defective fourth
IF tube was just a coincidence.

The only possible source of a
high positive potential on the
AGC line was the flyback trans-
former. Resistance checks proved
that the AGC winding had shorted
to the primary and thus placed
the boost B4 potential on the
AGC line. The short finally re-
sulted in the Y-amp slow-blow
fuse failure which prevented fur-
ther damage to the horizontal
sweep section.

In case you wondered, the RF
amplifier and its associated cir-
cuit components were not dam-
aged. The diode clamper section
of the 6AV6 shunted the tuner
AGC circuit, conducting heavily,
and preventing the tuner AGC
bias from becoming positive. The
technician checked the tuner and
the 6AV6 to make sure that the
tube had not failed and allowed
heavy current to damage the
tuner.

After replacing all four IF

‘tubes, the video IF strip was re-

aligned because the technician
knew that the replacement of so
many components in the IF cir-
cuit would most certainly affect
its frequency response.

sweep circuit played a part in damaging

Loss of Vertical Sweep
Results in Damaged CRT

The customer’s description of
the trouble in this case was a loss
of the picture. When the techni-
cian arrived in the home, the re-
ceiver was still in operation and
there was a very bright horizontal
line across the screen. The bright-
ness was immediately turned down
—but, as feared, the phosphor
coating was burned where the
beamn had been intensely concen-
trated. Questioning of the cus-
tomer revealed that the vertical
sweep had been in the process of
failing for more than a week. To
avoid a later misunderstanding,
the customer was shown the
damage to the picture tube and
informed that continued operation
with the bright line on the screen
had been the cause.

Next, the technician substituted
new tubes in the vertical oscilla-
tor and output stages in an at-
tempt to restore vertical sweep
action. When this was unsuccess-
ful, the chassis was removed and
taken into the shop. A series of
voltage measurements disclosed
that B+ was not getting to the
plate ‘of the 6AH4 output tube.
Further checks revealed that the
680-ohm, 2-watt resistor from B+
to the tap on the vertical output
transformer was open (see Fig.
2). Replacement of this resistor,
however, failed. to restore circuit
operation, and a scope analysis of
the signal at the control grid of
the 6AH4 indicated that the time
duration of every other cycle was
only about half that of the alter-
nate cycles (Fig. 3).

This led the technician to sus-
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an announcement of utmost importance to the service industry...

The RCA WT-110A
Automatic Electron Tube

Tester

smashing the price barrier

at ... $]QQ50"!

. . . automated to provide simplicity,

accuracy and speed never before achieved in a comparable service type tester!

Here—from RCA—is a modern tube
tester geared for modern servicing re-
quirements . . . and at a price you can
afford. In fact—you can’t afford to be
without it!

Here is tube testing with no wasted
motion—no time-consuming searching
and setup of old-fashioned roll charts
or socket panels, no dial twisting, no
fumbling. It’s truly automatic testing
with speed and simplicity that will
amaze you!

Here is virtually an obsolescent-proof
desigh—no roll charts to constantly
maintain or replace. All data and setup
are supplied on the 241 pre-punched
cards provided with the instrument.
These cards cover 959, of the currently
active TV tube types. In addition,
accessory cards and punch are available
for punching vour own cards, enabling
you to keep your instrument current as
new tube types are released.

See it . . . test it for yourself . . . at your

local RCA Distributor’s!

RADIO CORPORATION of AMERICA

CAMDEN, N. J,

COMPONENTS DIVISION

August, 1957 -+ PF REPORTER

ACCURATE AUTOMATIC
ANALYSIS !

® automatically sets up, not only
socket connections, but all oper-
ating voltages such as filament,
signal, plate and screen voltages,
and bias (bothfixed and cathode).

® checkstubesfortransconductance,
gas, and shorts between elements.

® provides 220 combinations of
heater voltage, 10 bias voltages,
11 values of cathode resistors,
and 50 quality sensitivity ranges.

® tubes tested under heavy load
currents, such as rectifiers, at
140 ma per plate.

® leakage test with high and low
sensitivity ranges.

® 12.volt plate and screen supply
for testing new automobile tubes.

® meter protected against burnout.

® calibration card provided for
checking instrument.

® active card magazine capacity
—350; storage capacity—350
... atotal capacity of 700 cards.

SIMPLE AS A-B-C!

a. merely insert card in matrix

bo flip power lever to “power-on”
position

€e press calibrate lever and adjust
calibration control

*User Price {Optional)

TUBE IS NOW UNDER TEST!
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pect some component in the oscil-
lator stage. A resistance check of
the oscillator transformer pro-
vided no clues, so a new unit was
substituted for the .0056-mfd ca-
pacitor at the oscillator control
grid. This restored the vertical
circuit to normal operation.

Whether the 680-ohm resistor
failed before or after the .0056-
mfd capacitor is a point which
could be argued; however, the
picture tube was damaged because
the customer continued to operate
the receiver after the wvertical
sweep failed.

This points out that many cus-
tomers haven’t been properly in-
structed about turning a set off
when it isn’t functioning normally.
You will be doing your customer
a favor if you advise him that
continued operation of an obvi-
ously defective receiver is an in-
vitation to a big repair bill be-
cause of the possibilities of chain-
reaction component failures.

Knobs for Radios

Getting a replacement knob for
a radio has always been quite a
problem, especially the plastic

4 Recorder
An fix-it Mon“\‘.

@B v

RECORDER
DRIVE KIT

Specially Priced
For A Limited
Time!

CONTAINS 9 DRIVES

TO SERVICE ALL RCA

MODEL PHONOGRAPHS
AND RECORDERS

Pick up extra work . . . extra
sales . . . during the summertime
TV lull . . . by repairing your
customers’ phonographs, record
players, tape and wire re-
corders, Exact factory replace-
ments in clear plastic storage
box. Buy now while you save!

P-500 Kit

GENERAL CEMENT MFG. CO.

Division of Textron Inc.

400 South Wyman Street

Rockford, lllinois
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Fig. 4. Knob assortment that features a
variety of sizes, colors and shafts.

e
| ,}‘

types for table models which vary
considerably in knob design and
control-shaft lengths.

The introduction of a knob-
assortment kit by Colman Tool
and Machine Co., Amarillo, Texas,
has greatly reduced this problem,
however. This kit not only offers
a variety of sizes and colors, but
provides a complete interchange-
ability of knobs and shafts as well.
A sample assortment is shown in
Fig. 4. The desired color and knob
style are chosen, and then fitted
to a shaft of correct style and
length. The knob and shaft are
then pressed together into a sin-
gle, permanently-bonded unit.

The octagon-shaped cutout in
the knob and the end of the shaft

Fig. 5. Details of Colman knob assembly.

(Fig. 5) both have a slight taper,
so that once assembled they will
not come apart. In addition, the
knobs and shafts are made of dis-
similar plastics, and in a short
while they actually fuse together,
adding further to their structural
rigidity. Metal bands are supplied
on the ends of all knobs designed
to fit the half-round style of con-
trol shaft.

In all, there are ten knob styles
and ten shaft lengths in the Col-
man line. Each knob style is avail-
able in eleven colors and the
shafts are supplied in either black
or white to give an almost un-
limited flexibility in the choice of
combinations. A
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MoucTange caPA

What's this “’big feller’” doing in a service ad?
The story behind it is important to you.

The “big feller” is known as a “low-inductance energy-storage
capacitor.” It’'s made by Tobe, and used in nuclear research.

And get this . . . it has a rating of 100,000 volts. What’s more, it is
capable of delivering a peak power of 20,000 megawatts.

This is just one example of the many types of capacitors Tobe

hias been building for 35 years. This fact is important to you because
the new quality line of Tobe service capacitors is built to the same
high standards. The line includes all the popular types required

to meet 90% of all replacement needs.

You'll be pleased when you switch to Tobe. So will your
customers. See your Tobe jobber today for full details, or write
Tobe Deutschmann Corp., Service Div.,

2900 Columbia Ave., Indianapolis, Ind.

I Specity Capacitors » Pioneers Since 1922
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serwvicing

new designs

Fig. 1. This new RCA speaker enclosure
is converted from an infinite baffle to
a bass reflex cabinet by attaching legs.

Convertible Speaker Enclosure

It’s not easy to pick out a group
of separate components that will
give satisfying results when as-
sembled into a hi-fi system. Selec-
tion by trial and error is often
helpful; for instance, a listener
may try out several different
types of speaker enclosures before
he finds the one best suited to his
speaker, amplifier, and iistening
room. As an aid to such experi-
mentation, the Components Di-
vision of RCA has come out with
a “Custom Convertible” speaker
enclosure (Type 300W1 or 301W1)
which can perform either as an
infinite baffle, a bass-reflex cabi-
net, or a corner horn. This enclos-

44

ure is designed to accommodate a
12" speaker with a resonant fre-
quency between 40 and 80 cps—
for example, the RCA 501S1 or
50251. An adapter panel that will
permit the use of an 8" speaker is
an optional accessory.

The cabinet has an open bot-
tom and removable feet. When
the latter are taken off and the
cabinet is set flat on the floor, the
port is covered and the enclosure
behaves as an infinite baffle. Since
the volume of air inside the cabi-
net is limited, loading of the
speaker is reduced at low frequen-
cies; thus, the bass response is
not as strong as it would be with
other types of enclosures. This
moderate bass sensitivity is pleas-
ing to many listeners, especially in
an acoustically “live” room.

If an extended and reinforced
bass is desired, however, the

cabinet can be raised off the floor
so that the opening is utilized.
This port provides acoustic cou-
pling between the internal cavity
and the outside air; hence, load-

ing of the speaker at low frequen-
cies will be increased. When
mounted on feet and placed next
to a wall, the enclosure operates
on a bass-reflex principle. The
bass response is extended below
the resonant frequency of the
speaker and also reinforced above
this frequency.

The feet can be installed in two
positions, edge or side down, pro-
viding a choice of two port open-
ings. Both positions should be
tried with the purpose of tuning
the enclosure as closely as possi-
ble to the resonant frequency of
the speaker. If the port is of the
wrong size, an unpleasant ‘“boom”
instead of a smooth bass response
may be obtained.

Because of the hexagonal shape
of the enclosure, it will fit neatly
into one corner of a room and
thereby function as a corner
driver. When the unit is operated
with the feet mounted flat side
down, sound is fed into the corner
by the bottom port and then re-
flected in such a manner that the
walls of the room act as virtual
extensions of the speaker. As a
result, the bass response is ex-
tended to very low frequencies.

All three arrangements which
have been described can provide
pleasing hi-fi sound under the
right conditions, and a “proper”
installation of the convertible
speaker enclosure is determined
strictly by the listener’s taste.

Fig. 2. Manual tuning shaft on the 1957 Cadillac radio controls the tuner through
a belt drive and also operates a motor switch for a power-operated antenna.
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PHOTOFACT

helps you lick problems

like this in just minutes

for only *Zléﬁ per mod

Let's iook at this problem: When the fold-
over occurs at the right side of the picture,
the trouble usually originates in the hori-
zontal discharge or output circuits. Look
for the following possible causes:

1

Defective tube in the flyback circuit
. Leaky coupling capacitor (C74)

ad
mj Wigscr
‘ BO6GT

HORIZ 0SC

™

NOIIZI

DRIVE

e

Hy RECY

— -
l DEFLECTION
YOKE

=" | 7 §u
i, -~ ‘3"1 a0

2

3. Misadjusted or defective drive control

4, Open or leaky capacitor (C76) in the cathode of the
output stage

§. Incorrect value of the grid resistor (R93) in the hori-
zontal output stage

6. Open or leaky screen bypass capacitor (C75) in the
output stage

7. Incorrect value of the cathode resistor (R94) in hori-
zontal output stage

8. Incorrect value of the screen resistor (R96) in horizon-
tal output stage

9. Defective yoke or flyback transtormer

With the applicable PHOTOFACT Folder at your fingertips,
you'll trouble-shoot and solve this problem in just seconds.
Here's-how:

Using the Tube Placement Chart (you'll find it in every
pHoTOFACT TV Folder) you'll quickly locate and check the
tubes in the Flyback Circuit. Tubes okay?—then: A wave-
form analysis of the signal in the sweep section is perhaps

(Based on an actual case history taken from the Howard W. Sams book “'TV Servicing Gulde')

the quickest procedure you can use to localize the trouble.
Check the waveform at the junction of the two capacitors,
B3 and C74. The correct waveform and peak-to-peak
voltages are shown right on the PHOTOFACT Standard Nota-
tion Schematic. Waveform incorrect?—Then, using the
easy-to-read resistance chart and the correct voltages shown
on the schematic, check for proper resistance and voltage.
values to determine which part is defective. The exclusive
PHOTOFACT chassis photos with “cali-outs” keyed to the
schematic help you locate the faulty part quickly. Impor-
tant! Horizontal Foldover may result from improperly
matched components in this circuit. It is imperative that
all parts replaced duplicate the originals. You'll find the
proper replacement parts for all components listed in the
complete PHOTOFACT parts list.

Remember, whatever the trouble may be, you’ll locate it
faster and solve it easier and more profitably with a
PHOTOFACT Folder by your side.

Use the servicing method you prefer—checking of waveform, voltage or resistance—
you’ll find all the information you need at your finger-tips in PHOTOFACT.
For only *2V ¢ per model, PHOTOFACT helps you solve your service
problems in just minutes—helps you service more sets and earn more daily!

sBased on the average number of models covered in a single set of PHOTOFACT Folders.

HOWARD W. SAMS & CO., INC.

Howard W. Sams & Co,, Inc.

2201 E. 46th St., Indianapolis 5, Ind.

0 Put me on your mailing list to receive the Sams Photo-
fact Index and Supplements. My (letterhead) (business
card) is attached.

MONEY BACK
GUARANTEE !

Got a tough repair? Try this—at Howard W. Sams’

FOR SERVICE

|

}

|

]

]

|

|

] 1 .
own rlsé:}{s;;gg:rcl;apsk?lstsnbutor and bl:\y the | $0 1 O1'm a Service Techniclani [ full time; [ part time
proper older Set covering the re- N N NLY 1
ceiver. Then use it on the actual repair. If PHOTO- _TECH ICiA N | My Distributoris:
FACT doesn't save you time, doesn't make the job Fill out and mail coupon |
easier and more profitable for you, Howard W. today for Free subscription 1 Shop Name I
Sams wants you to return the complete Folder Set to the Sams Photofact Index : Attn:
direct to him and he'll refund your purchase price —your up-to-date guide to 1 - —
promptly. GET THE PROOF FOR YOURSELF— virtually any receiver model | Address: o -
TRY PHOTOFACT NOW! . |
everto comeinto your shop. 1 City Zone State
Send coupon now. e i
45
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PRECISTON has it!
...all in the model 660

COMPREHENSIVE
TRANSISTOR TESTING

/déw a complete cathode conductance tube checker
and picture tube beam-current tester—

for only $9950

THE PRECISION MODEL 660 is the only moderately priced instrument with truly

comprehensive transistor and crystal diode testing features — designed on the basis of
engineering recommendations by leading transistor manufocturers,

® Provides thoroughly reliable tests for lcso, gain, shorts, leakage, etc. on all

RF, audio, power and tetrode transistors of both the N-P-N and P-N-P- types.

¢ Tests crystal diodes in special circuit for both forward ond reverse current

THE PRECISION MODEL 660 represents the ultimate degree of value in a tube.
checking instrument designed according to the time-proven emission-testing principles
which have been recommended by tube manufacturers as well as RETMA.

¢ Tests all modern TV, FM and AM tube types, including series-string types,
‘tuning eyes, gas rectifiers, etc.

¢ Free-point, 10-lever element selection for merit, leakage and short tests.

¢ Dual short-check sensitivity. Built-in pin straighteners.

THE PRECISION MODEL 660 tests TV picture tubes in o specially engineered cir-
cuit for actual picture-producing beam current. {Requires PTA cable adapter.*)

THE PRECISION MODEL 660 gives you the highest degree of insurance ogainst
obsolescence PLUS the utmost simplicity and speed of operation.

¢ Filament voltages from 34 to 117 volts on 24-position selector switch.
* Extra-large, 54", rugged PACE meter, = 2% accuracy.
* High-speed,3-window roll chart with PRECISION “Tube Finder Featyre*

MODEL 660: etched, sotin-brushed oluminum panel. Leatherette-covered, carrying case
with tool compartmentand removaoble cover. Dimensions: 18x10%:x6'". Net Price $99.50
*ALSO AVAILABLE—Model PTA Picture Tube Adopter Coble . . Net Price $7 75

PRECISTON CATHODE CONDUCTANGE TUBE TESTER :

Same tube testing facilities as Model 660, but without

|
[ - \ -

ansistor, ¢rystal diode or CR tube test facilities. I
| nocel 6B0 Net Price $79.50 |
) -

PRE CISI”N Apparatus Company, Inc.

Radio With a Belt in the Back

A novel feature of the new
Cadillac Model 7268005 auto radio
(Fig. 2) ties in with its tuning
system. The manual tuning con-
trol is conveniently located on the
driver’s side of the radio, next to
the volume control. When rotated,
it drives the tuning mechanism
through a belt-and-pulley ar-
rangement mounted on the back
panel of the receiver. This same
control is also used for another
function—when the tuning knob
is pushed or pulled, it activates a
motor switch and raises or re-
tracts a power-operated antenna.
Because of the flexibility of the
belt drive, the antenna control is
independent of the tuning system.

In addition, this 1957 model
radio is equipped with the new
Delco Series F2 tuning mechan-
ism, which features both push-
button and search tuning. Me-
chanically, the F2 system differs
considerably from the Series F1
tuner that has been in use for
several years. Fig. 3 is a simpli-
fied drawing of the F2 tuning
linkage. The RF circuits are
permeability-tuned by movable
cores, the positions of which are
controlled by a pivoting double
bar called a treadle. As the top of
the treadle is moved forward, the
cores are pushed into the coils and
the receiver is tuned to a lower
frequency.

Push-button tuning is of the fa-
miliar mechanical 5-button type.
Whenever a button is pressed, it
pushes against the bottom bar of
the treadle and moves it to a posi-
tion which is predetermined by
the setting of a cam. At the same
time, a lever disengages a clutch
on the treadle shaft, disconnecting
the treadle from the manual tun-
ing gears so that it can pivot
freely.

These gears consist of a worm

70-31 84th Street, Glendale 27, L. I., N. Y.

Export: 458 Broadway, New York 13, N.Y., US.A. e Cables: MORHANEX
Canada: Atlas Radio Corp. Ltd. e 50 Wingold Ave. & Toronto 10, Ont. |

7 G ; X .
F Merey p e Available and on display at leading electronic parts distributors
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Rack Motion of Tuning Shaft
{ Search Tuning )

Worm Gear

Worm Motion of
Tuning Shaft
{ Manual Tuning }

Motion of
Push Buttons

Treadle
Motion of Tuning
Cores When
Treadle is Turned

A
Treadle Pivots on This Axis

Fig. 3. Basic parts of Delco F2 tuning
mechanism move as shown.

on the tuning shaft and a ring
gear on the treadle shaft. During
manual tuning, the belt drive ro-
tates the worm, which slowly re-
volves the treadle. But during
electronic search tuning, the
worm does not rotate at all; in-
stead, its shaft is pulled length-
wise as indicated in Fig. 3, and
the worm and ring gears perform
as a rack and pinion except that
the “rack” (worm) is the driving
member.

The energy which produces this
lengthwise motion of the tuning
shaft is stored in a strong spring.
Some of the details of the spring
drive are visible in Fig. 4. The
front end of the power spring is
anchored to a fixed point, and the
rear end is linked to the worm
gear through an operating arm.
The spring is stretched and re-
leased at the beginning of the
search-tuning action. As it com-
presses, the operating arm pulls
on the worm and thus turns the
ring gear and treadle. When most
of the tension of the spring has
been spent, an ear on the operat-
ing arm strikes a tab on a limit
switch. This energizes a power
solenoid that pulls on the operat-
ing arm and restretches the spring.

This recocking action occurs
whenever the spring mechanism
runs down, regardless of the posi-
tion of the treadle. As soon as the
spring is fully extended, the sole-
noid lets go and the spring be-
gins to compress again. Approxi-
mately two cycles of spring opera-
tiori are required for a full sweep
of the broadcast band.

Each time the tuner reaches the
high end of the band, a second
limit switch energizes a treadle

August, 1957 - PF REPORTER

UNI-DIRECTIONAL

MODEL 737A

SEMI-DIRECTIONAL

MODEL 51

You

have

your choice
of three

SHURE

moderately
priced
general-purpose
microphones

BI-DIRECTIONAL

MODEL 315

Where quality is essential, yet costis a factor—
you can rely on these SHURE Microphones

FOR PUBLIC ADDRESS . HOME RECORDING:-
COMMUNICATIONS « PAGING AND INTERCOM
SYSTEMS

MODEL 737 A “MONOPLEX" : Uni-dircctional, moisture-proofed crystal microphone—reduces
feedback by 679! Can be used under adverse conditions of background noise where conventional
microphones would be practically useless. **Humi-seal”” Crystal for trouble-frec operation even
in humid climates. High impedance unit with cxcellent response to 10,000 cps. Output —54.0 db.

LIST PRICE $46.00

MODEL 51 “SONODYNE”: Semi-directional, dynamic microphone. Switch for low, medium,
or high impedance makes it three microphones in one! Ideal for recording and “close-talking™
applications. Frequency responsc is 60-10,000 cps, Output —=52.5 db. Unusudlly rugged micro-
phone; can be used in any climate, indoors or outdoors. LIST PRICE $49.50

MODEL 315 "GRADIENT": Bi-directional high fidelity microphone with multi-impedance switch.
Picks up sound equally from front and rear: is ‘‘dead’ at sides. Ideal for interview broadcasting
or group recording. Frequency response 50-12,000 cps. Provides exceptional voice and music
reproduction. Particularly useful in installations where feedback is a problem. Output =57 db.

LIST PRICE $85.00
All three units have rugged, die-cast metal cases and are finished in a rich satin chrome.

SHURE BROTHERS, INC.

Microphones =~ Electronic Components

202 HARTREY AVENUE - EVANSTON, ILLINOIS
*In Electronics Since 1925



WHY BEAT YOUR BRAINS OUT?

Merit exact replacement coils
and transformers are always
available at your nearest
parts jobber—and they slide
into chassis and circuit
like a banana on ice!

MERIT

MERIT COIL ANO TRANSFORMER CORP.
4427 N. CLARK ST.. CHICAGO 40, ILLINOIS

Sandy Says! %

For =
¢ PEAK PERFORMANCE *

Anchor
C-202
Two-Set

TV Coupler

Use 1 antenno
for 2 TV sets

Transformer Type Coupling
Gives MAXIMUM . .. C
e Impedance Match

e Signal Transfer

e Two-Set Isolation

AT YOUR
DISTRIBUTOR
OR WRITE: &

dm'lun  poduts
ELECTRONIC COMPONENT S

2712 W.Montrose *.Chicago 18, HI.
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Fig. 4. Motorless Delco F2 search tuner is powered by a spring-and-solenoid arrange-
ment, with a control relay to stop the tuner on stations.

solenoid which resets the treadle,
driving the cores all the way into
the tuning coils. When this action
is completed, the solenoid releases
the treadle and search tuning re-
sumes immediately. Every time
either of the two solenoids kicks
in, the declutching lever is mo-
mentarily activated in order that
the treadle and the spring-drive
mechanism can be independently
repositioned.

You may be wondering by now
why the spring does not compress
rapidly after being recocked and
released. The rate of compression
is held to a constant, gradual pace
by a centrifugal-friction type of
governor attached to a train of
gears. These are meshed with a
second worm gear on the tuning
shaft (not visible in the illustra-
tions), which also operates on a
rack principle during search tun-
ing. The governor gears are
equipped with a ratchet to pre-
vent them from being turned in

reverse during recocking of the
power spring.

At all times when the mechan-
ism is not actively searching, the
gear train is held stationary by a
lever arm attached to a control
relay. Touching the “wonder bar”
on the front panel of the radio
energizes the relay, which lifts the
lever away from the gears and al-
lows them to turn. Then the
power spring is able to move the
tuning shaft at the rate deter-
mined by the governor. As soon
as a station signal is received, a
trigger tube cuts off the tube that
supplies current to the relay, and
the latter is deenergized. The
lever arm then drops into the gear
train and stops the tuner in the
“on-station” position.

The governor gear train is also
responsible for preventing length-
wise “creeping” of the tuning
shaft during manual tuning. The
gears are held stationary by the
relay arm, and they permit rotary

From Rectifier >—

>~ 410V
To Deflection
500 35w 5.6K Amplitiers
2w
3.58 MC

Vert Cent

Vert Yoke, Red 500 2w

& Green
Bal. Pot.
$—— 215V
To Plates of
80mfd & Most Tubes

wov T

Self Resonant

Vert Output Trans 310V

To Osc Xtal =—

=22 16AUS

56mmf 3.58MC Osc

135V To Sync Amp -
Chroma Puise Amp -
1st Chroma Amp.

Fig. 5. The color oscillator of current Motorola sets also serves as B+ divider.
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but not lengthwise motion of the
tuning shaft.
Mechanical adjustments may

occasionally have to be made to y
such components as the clutch, Here s Why

limit switches, relay arm, and

gears in order to maintain smooth

operation. Experience with sev- £ R ove

eral F2 tuners indicates that the : o
power solenoid may fail to cock ‘ B '*ﬂ«*&l}RANITE

the spring fully if the input volt- 3

age is only 12 volts or less. As it ‘

attempts to stretch the spring, it
draws continuous heavy current

and may blow the fuse. If you en- tUbU|ar Ca paCitors

counter a tuner that stalls in this

manner, check for low “A” volt- give you better

age from the car’s electrical sys-

tem. It may be necessary to re- performance

place the power solenoid to en-

sure positive operation of the | dj I I'f '
spring-drive mechanism under all an { Onger l e n
conditions.

Color Oscillator All Aerovox P88N molded tubular capacitors are
Drops B+ Voltage

manufactured by a unique low-pressure, low-temperature

Most technicians are familiar | molding process that insures perfectly centered sections
with the use of the audio output

tube as a “dropping resistor” in |
the B+ circuit of some TV receiv-
ers. This tube is placed in series
with the plate circuits of several ‘
other tubes, and its cathode po-
tential is therefore approximately

with uniform wall thickness on every single unit. Only Aerovox
gives you round, uniform, undistorted, coaxially-centered
sections solidly imbedded in the right plastic for superb
mechanical, electrical and climatic characteristics.

125 volts above ground potential. ‘ \
An interesting variation of this r

scheme is utilized in the Motorola | NOT

TS-905A color TV chassis, where ‘ THIS = ) BUT

a B+ potential of 135 volts is e

needed for a few circuits. In ’y/

search of a stable source for this | wdyg

voltage, designers decided upon NOR

the 3.58-mc chrominance oscilla- THIS T, TH'S

tor. This tube is connected be- section

tween the 135-volt bus and the B+

rectifier output. Fig. 5 is a dia- AND Perfectly centered, undistorted, unim-

gram of the main elements in the | NEVER ' paired section protected by uniform

B+ distribution system, including THIS § Compressed and adequate plastic wall thickness.

the oscillator plate circuit. A

SR section
| A

| That's the inside story why Aerovox Duranite capactiors are recognized
for their top performance and utmost reliability and extra-

\ generous service life. Your local Aerovox Distributor carries a

SLADY, WILL YOU CALL AL'S TV SHOP complete stock of Aerovox capacitors to meet ALL your service needs.

AND TELL SOMEBODY Drop in soon and ask for a copy of the latest Aerovox catalog or write
TO COME OUT HERE "

AERQVOY cQRPORATION

DISTRIBUTOR SALES DIVISION
NEW BEDFORD, MASS.

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont.
Export: Ad. Avriema., 89 Broad St., New York, N. Y. » Cable: Auriema, N. Y.
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SENCORE!

L
i
4 NOW WANTED and

l NEEDED by EVERY
l SERVICEMAN

Quickly and

accurately checks

I oll transistors
ond crystol diodes.

-

checks on tronsistors
OPEN + SHORT » CURRENT

3
lProvides these 4 important

GAIN » LEAKAGE
Checks forward to backword
l resistonce of diodes.

l * Complete set-up chart ond instruction booklet
ottached to back ¥ Will never become obsolete,
with test leads ond inline socket, replaceable up-
to-date set-up chart and gain control to vary bat-
tery voltage % Accurate and simple -
to operate — tokes less than 30 sec- |
onds to test either TRANSISTORS or
crystal diodes H Uses test leads
which eliminates need of comple'eiy
removing fransistor from circuit i' Tfﬂnslslor

l At leading D;slribulors Everywhere/ Tester

é'e]akagc
ﬁ ecker
I SENCORE| Mfg by ¢ Fllament ‘
wSERVICE o |
l =2 |* Handy “36'
INSTRUMENTS CORP, |* Vibra-
171 OFFICIAL RD., ADDISON, ILL./ Dapter I
—— | o
'- L% _§ _§ N B N B \

POPULAR
SENCORE I
PRODUCTS vl ‘

LIGHTNING |
ARRESTER |

Universal design takes all transmission
lines.

Patented strain-relief retaining lips pre-
vent tearing or ripping of wire.

Installs in less time with less effort.

NO. LIST
AT105 $1.25
(wall mounting) |
AT105S 1.50

(stainless steel strap) |
“"World's largest manufacturer of
TV Lightning Arresters’
\

MANUFACTURING CO., Inc.
BROOKLYN 4, NEW YORK

Shop Talk (Continued from page 9)

100-200mmf 5600

100-200mmf

560 @

Vol
Control |

+ 22.5V

Fig. 3. The AGC voltage in this circuit is applied to the base of X1. Changes in base

power detector or its equivalent
must be employed, seemingly
eliminating the choice of a ger-
manium diode detector—yet such
a unit is attractive from a cost
standpoint. To get around the in-
ability of the germanium diode to
provide the required power, the
controlled stage itself can be called
upon to serve as a DC amplifier
for the AGC current. By feeding
the AGC voltage to the base of

{1 O O

(4

1K ook 15K

} current are amplified and appear as larger changes in emitter current.

the controlled stage, the resulting
changes in the base current are
amplified and appear as larger
changes in emitter current.

A typical circuit illustrating this
method of control is shown in
Fig. 3. A germanium diode is em-
ployed as the detector and is con-
nected to produce a negative volt-
age across the volume control R1.
This voltage is then fed via R2 to
the base of the first IF amplifier.

To AF Amp

)= Control

Fig. 4. In this Zenith Model 500, AGC is applied to the mixer and st IF stages.
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