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TYPE D5 SERIES CONNECTED

DIODE

Universal replacement for following Manufacturers'
Parts: Admiral (93A5-2, 93B5-3, 93B5-4 aid 93B5-5),
Citizenship Radio (34-8037), Emerson (8170621,

Magnavox (530045-1 and 530045-2), Motorola
(48K741752, 48B742698), Silvertone (B48-1101,
Webcor (65P124), Zenith (63-3977).
New Type 05 takes place of IRC Type D3.

TYPE D4 COMMON CATHODE DIODE

Universal replacement for following Manufacturers'
Parts: G. E. (K115J510-1 and K115J510-2), Hallicrafter )27C226), (027-300-2261, Hoffman
(10031), (744002), Motorola )48K741255),
Philco (34-8037, 34-8037-1, 34-8037-2 and
34-8037-31, Muntz ([2( SR -0004, SR -00061.
Type D4 takes place of IRC Types Dl and D2.

RC'°'le
meet replacement requirements
of 24 manufacturers' parts
IRC Universal Selenium Dual Diodes are now necessary
to meet the replacement requirements of most big name TV sets, phonographs, hi-fi sets, plus model airplane radio controls and other circuits.

Only two

Mounted on cards with a special plastic "skin" that seals out dust,
dirt and handling ... peels off quickly, easily and neatly.

OR DER

FROM YOUR

I

RC

INTERNATIONAL RESISTANCE CO.,

DISTRIBUTOR
Dept. 364, 401 N. Broad St., Phila. 8, Pa.

MEW!
streamlined motor unit and
modernistic control cabinet
handsome modern design for modern setting
... by the nation's
er- leading designer

TR -15

and

TR -16

CDR ROTORS
quick mounting antenna mast collet
speedy installations ... no loose parts to assemble
takes antenna masts up to 1%" O.D.-self-centering saw tooth clamps
instant locking
WILL NOT DRIFT
mechanical brake that is released magnetically
instantly reversible ... makes complete revolution in 45 seconds
passes rigid J.A.N. spec. salt water test
modern design offers minimum wind resistance
high strength with low weight
fits standard towers
completely weather -sealed
mahogany or blond finish

...
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*MY DoFspir MY SET 510 ;lop?

I

Get window -size reprints
of this ad free from your
Sprague distributor, or
send 10c to Sprague to
cover handling.

YOU REPAIRED IT LAST WEEK

NOW, THERE 'S
NO PICTURE.

HERE'S YOUR ANSWER,
999 times out of a thousand, when this
don't blame your service
happens
.

.

.

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 electrical 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 guarantee 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 complicated TV and radio sets. But such
unconnected troubles occur in TV and
radio nevertheless-and because they are

don't be vague...insist on

MR. AND MRS. SETOWNER!
so hard to explain in non -technical terms,

embarrassing to your service
technician when they do.
it is always

His continued business existence is
based on gaining the full confidence of
you and other set owners like you. He isn'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 ability, 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 bargain counter! Set owners who recognize
this aren't likely to get "gypped."

Sincerely yours,

(MARRY KALKER,

President)

SPRAGUE PRODUCTS COMPANY
(Distributors' Division of the Sprague Electric Company)

North Adams, Massachusetts

SPRAGUE®
world's largest capacitor manufacturer

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU
2
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next month
THEORY OF AUXILIARY
SYNC CIRCUITS

This article will help you to understand and service most of the
more complex TV sync stages.
THE FM SIGNAL

A review of its makeup, transmission, reception, and frequency
conversion, including circuit discussions pertinent to the serviceman.
INTERPRETING COMPONENT
COLOR CODES

A chart -type layout showing the
various color codes used on electronic components to designate
values, tolerances and ratings.
SERVICING INDUSTRIAL
ELECTRONICS

Part

2

of this series deals with

heat -sensing and temperature -controlling devices used in modern industry.

SUBJECT REFERENCE INDEX
AUDIO
Recording on tape

18

BUSINESS

Industrial service, getting into
COLOR TV
Signal substitution,
troubleshooting by

21

25

COMPONENTS
Rectifiers, power -type germanium. 32

SERVICING
Color TV
Horiz. sweep and HV ckts.

Industrial circuits
Tape recorders
Tuners, dismantling
Vertical sweep circuit

USE

25
14
76
71
16
48

TEST EQUIPMENT
Anchor Model V500
Vacuum-Tube Voltmeter
Century Model SRT-1
Selenium Rectifier Tester
Seco Model 107
Portable Tube Tester
Sencore Model TDC22
Transistor Diode Checker
THEORY
Color signal
Industrial symbols
RF amplifier circuits
Recording, magnetic -tape
Transistors in TV circuits
TRANSISTOR CIRCUITS
Video IF and amplifier stages
TUBES
RF amplifier
TV types, stock analysis of

38

44
40

38
25
76
52
18
13

13
52
60

HANDY CARD AT BACK TO ENTER YOUR SUBSCRIPTION
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PROFESSIONAL RECOGNITION,
GENERAL ELECTRIC ALL-AMERICAN
Full -page General Electric
national advertising spotlights community service
of independent TV -radio
technicians such as yourself.

Your customers and prospects are being asked to
help select an All-American
award -winning team of 11
outstanding service dealers.

THE GENERAL ELECTRIC
ALL-AMERICAN AWARDS
FOR TV SERVICE TECHNICIANS
WHO HAVE DISTINGUISHED
SERVICE
THEMSELVES IN PUBLIC

A complete package of promotion aids and display tieins is waiting for you. Your
G -E tube distributor has this

Awards to
establishes the All-American
General Electric proudly
America for their good

Technicians of
honor the TV Service
service.
in many fields of public

citizenship

of some three hundred

groups.

timely, colorful material.

dt ó ro
Individually and as members
dttrade
make many unheralded
TV Service Technicians
communities.
happiness of their

Ask him to help make your
shop All-American service

to the welfare and
without charge in
repairing TV sets
to service
You will find them

headquarters!

d

children's hospitals-teaching alotver roh groups
tl r
TV sets-instructing BoyScouts
their specialized
service
e
in elementary electronics-applying
pe of public
fields
many import
to
eleven
technical knowledge
to
presentedthe

inedteansw

.

G -E

trophies will be
All-American Award
of the judges,
who, in the opinion

These advertising tie-ins
can open your door wide to
new fall business-

have achieved

TV servicemen
records oparticipation
30. lití î.
tion in
iaSeptember
the most distinguished
ending
two-yearfxrf
the
each wn ner
service during
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INCREASED SERVICE VOLUME
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CAMPAIGN OFFERS YOU BOTH!
FOOTBALL IS HERE. The star-studded enter-

tainmentrog ans are back. Millions of TV
owners need to have their sets checked for
top performance. Timed for this fall market,
General Electric has kicked off its All-American campaign in support of the TV -service
profession-the biggest ever-to 25,000,000
readers of LIFE. Full -page ads feature the
all-around job service dealers like yourself
are doing in and for the community...point
to shops like yours as neighborhood TV radio service headquarters.

To assist you further as an independent
TV technician...to help identify your shop
as first choice for tune-up work ... General
Electric has ready for you, through your G -E

tube distributor, a new, timely kit of displays and advertising aids that will catch the
eye of football fans and other set -owners
who want tune-ups and repairs.
You also can make good use of the special
football schedule shown below, carrying
your name and address. It's a reminder item
that prospects for TV -service work will
value and keep with them for many months.
Phone your G -E tube distributor! Ask
him how you can tie in now with this big
General Electric fall campaign to strengthen
your community standing, and underscore
your reputation for service! Distributor
Sales, Electronic Components Division,
General Electric Company, Owensboro, Ky.

AVAILABLE IN QUANTITIES: 1957 college and professional foot-

ball schedule, with space for your name and address. Everybody
wants one. You can use this handy pocket guide to make friends
for your shop and as All-American reminder advertising. Ask
your G -E tube distributor how to obtain the copies you need!

progress Is Our Most Important Product

GENERAL

ELECTRIC
161-IA?1

,!
1

y

.

ieri!"

DO AWAY WITH

SHOCK HAZARD

OLD FASHIONED

EDITOR

FLASHLIGHT

SERVICING
USE NEW

nGaoUM*
THE WORKLIGHT WITH A

"MAGNETIC
DIFFERENCE"

MOD

EL

300
PUTS

LIGHT WHERE
IT'S RIGHT!

Dear Editor:
As a novice radio -TV repairman, I
certainly appreciated "Semiconductor
Diodes" in your May issue. Too often, I
feel that PF REPORTER "misses the boat"
by not presenting enough basic articles
regarding radio and TV theory. After
all, a lot of your readers are in the same
boat that I am.
Regarding Fig. 4B on page 71, I would
appreciate your comments on the following:
On the positive half cycle, does not
the diode conduct through Ll, L2, and
Rl, back to the cathode of the 1N64?
Also, since this voltage is developed
between L2 and Rl, is that the reason
for terming it negative voltage?
I am also assuming that, on the negative cycle, the 1N64 does not conduct
at all.
What is the purpose of Cl and, C2?
Would not the impedance of Cl cause
a loss of low video frequencies?
ROBERT MILLIGAN

-

Model 90(1.
Standard Shade (In.
cluding Bulb) Sundud VIu9 f3.9rj

Bartlesville, Okla.

DEALER NET

Dear Editor:
I was most interested in "What's New
In Batteries" published in your July
issue, but regret that Mallory was not
named as one of the companies making
a solid electrolyte battery, since we
were the first to publicly announce this
product. Nevertheless, I enjoyed the
story and, as always, delighted in looking through your fine publication.

HUNDREDS OF USES!
Because of Magna-Lite's new mag-

netic principle, you get light into
corners
underneath
on the
sides
light you need for proper
illumination of your work. Holds
firmly until you take it off
no
chance of damage from falling.
Hang it on the wall
set it on
your work bench . .. take it with
you on house calls. Gives light
without excessive heat.

...
...

...

...

...

FOR

ONLY

Also Available with
FLOOD SHADE

Model 350

-

Flood Shade (less
Bulb) Standard
Electrical Plug

$3.95

DEALER NET

r

a
dP

rh

Another Serviceman -Designed Product from

R -COLUMBIA

PRODUCTS, Inc.
=TRADEMARK

6

Highwood, Ill.

Following the tragic incident resulting in the electrocution of a
young boy in Skokie, Ill., we have
had many inquiries regarding the
shock hazards involved in the handling of transformerless TV sets.
For information on this subject,
refer to "Hot -Chassis Safeguards,"
which appeared in the March, 1957
issue. This article deals with the insulating features incorporated in
transformerless sets and the precautions the technician should take to
make sure that these features have
not been inadvertently defeated
while the set was being transported
or serviced.
In part, it mentions that voltage
and resistance checks should be
made following every repair to insure that the exposed metal parts
are well insulated from the AC line.
Even with a wooden cabinet, such
parts as the antenna terminals, chassis bolts, speaker frames (particularly in consoles) and control shafts
(knobs are sometimes broken or
easily pulled o$) can deliver a
death -dealing blow if the insulating
features have become ineffective.
Promote safety in your area by
doing your part (and informing your
customers of the dangers involved
in tampering with sets) to prevent
this shock hazard from taking another life.-Editor

Fig. 4. Typical video detector circuits.

There is no circular conduction
through Ll, L2, R1, and the diode (see
schematic) because there is no source
of electromotive force within this circuit. The diode is in parallel with other
components as part of a larger circuit
for which EMF is furnished by the incoming IF signal. On the positive half
cycle, the diode acts as a short circuit
across the load and little or no voltage
is developed. On the negative half cycle,
the diode resistance becomes extremely
high, and negative output voltage appears across the load. The polarity is
negative because the direction of electron flow is from the top of the input
transformer, through CI, Ll, L2, Rl and
ground to the bottom of the input
transformer. Cl is a coupling capacitor,
and C2 is a bypass in the B+ return
of the last IF stage. Their reactances
do not attenuate the video signal because it is still only a sideband of the
high frequency IF carrier. Editor

GEORGE

P. R. Mallory

&

S. BOND

Co.

Indianapolis, Ind.
Our sincere apologies for this over-

sight.-Editor
Dear Editor:
I have a new Emerson series -filament
TV set in which the picture -tube and
RF -amplifier tubes will not light up. All
other tubes light. Would appreciate any
immediate advice available.
STANLEY C. STRONG

Norwalk, Ohio
The RF-amplifier and CRT heaters
are on the ground end of the filament
string, in that order. Before reaching
the RF amplifier, the filament current
must pass through a feed -through capacitor in the tuner. Either 'this capacitor is shorted, or excess solder at
the end connection of the capacitor is
grounding the filament string, thus bypassing the two tubes in question.Editor
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Make MORE Money FASTER with
LABORATORY- ACCURATE

DYNA-QWK
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DtNA.QplK

NEW
//

.c77lodaey'3
CUT TESTING TIME IN

HALF-DOUBLE

Model 650

/
Jas1e3f, //'/o3í Complete, Porfab

e

DYNAMIC MUTUAL CONDUCTANCE
TUBE SALES

Measures true dynamic mutual con-

ductance with laboratory accuracy
under actual operating conditions right
in the home. Makes complete tube test
in seconds. Quickly detects weak or inoperative tubes. Shows customer the
true condition and life expectancy of
the tubes and sells more tubes right on
the spot. Cuts servicing time, saves
costly call-backs, wins customer confidence, and brings more profit. One
extra tube sale on each of 5 calls a day
pays for the Dyna-Quik in a few weeks.

TUBE & TRANSISTOR TESTER
Offers New Features-More Features! Checks over 99% of
the tubes most widely used in television receivers, plus popular
home and portable radio tubes. Tests over 500 tube types.
Lists over 125 tube types, with settings, on socket panels
for maximum operating speed. Complete listing in fast
telephone -index type selector. Includes 16 spare sockets
and sufficient filament voltages for future new tube types.
Phosphor bronze socket contacts. Tests each section of multiple tubes separately for Gm-Shorts-Grid EmissionGas Content-and Life. Gives instantaneous Heater Continuity check. Shows tube condition on "Good -Bad" scale and
in micromhos. Special bridge assures automatic line compensation. Simple to operate. No multiple switching --No roll
chart. Includes pin straighteners. Transistor Tester checks
junction, point contact and barrier transistors, germanium and
silicon diodes, selenium and silicon rectifiers.
Net, $169 95

FAMOUS Model

500

JajesfSPorfa,t

Uorpc/

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER
This is the B&K quick -check tube tester that has revolutionized
TV set servicing! Servicemen* say: "Best tube tester I've ever

owned for speed and dependability:' "Wonderful instrument.
Makes money:' "Paid for itself several times. Really indispensable:' "Have two...one for the shop and one for house calls"
"Adds income and saves unprofitable call-backs" That is why
thousands of the Model 500 are now in profitable use all over
the nation. Tests tubes for Shorts, Grid Emission, Gas Content, Leakage, and Dynamic Mutual Conductance-in
a matter of seconds. Life Test detects tubes with short life
expectancy. Shows tube condition on "Good -Bad" scale and
in micromhos. One switch tests everything. No multiple
switching-No roll chart. Special bridge maintains automatic
line compensation. 7 -pin and 9 -pin straighteners.
Net,

$10995

your B&K Distributor,
or write for Bulletin 500-650-R
See

a.

K

MANUFACTURING CO.

3726 N. Southport Ave.

Chicago 13, Illinois

Canada, Atlas Radio Corp. 50 Win gold, Toronto 10, Ont.
Export, Empire Exporters, 439 Broadway, New York 13, N.Y.

*Names on request
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SPEED

el POWER

DRILL

6y
M

Lets you change from 1,000 to 3,000 RPM and back again as
desired, to get just the right speed for different jobs. Speed
change is easy, quick, positive. Auxiliary grip handle can be
inserted in either end for proper grip at either speed. Ingenious
mdfgi'delivers maximum torque under load. 3/e" geared chuck.
.
grmnineddesign. Fully guaranteed.
y
44.

n

amid Ozt

x.

.+...

..

WEN.Crne
of high grade, low cost, electric
power tools ideal for home and shop.

©,.

-Wee

"CT-wed
Electronic Soldering Guns and
Kits-$7.95 to $12.95 List.

©

Electric Sanders, Polishers

and Kits, with assorted
abrasives and polishers
$13.95 to $19.95 list.

-

A TRUE ALL PURPOSE DRILL

-

Here in 1 tool is everything needed in an electric drill. The 3/8"
size is just right for most work
and the 2 -Speed feature gives
you just the right speed. Hi Speed (3000 RPM) for drilling
through Steel to 5/32"
Aluminum, Brass,
Wood to 3/8"
Copper to 1/4". Best also for Rotary Sanding, Sawing, Grinding,
Buffing. The Lo Speed (1000 RPM) is best for heavier materials
and Masonry, Concrete to 1/2". Also for Polishing, Waxing,
Screw Driving, Paint Mixing, etc. Naturally, there's big demand
for such a multi -useful tool. Deliveries are already a problem.

-

-

Orders pouring in. Don't delay.

QPower Saws in 1. Cuts
practically anything, any
shape. Complete with 3
blades
$29.95 List.

-

lIEN

PRODUCTS,

5808 NORTHWEST HIGHWAY

I

C.

CHI

AND SAW TABLE B12.95

8
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From

DELCO

RADIO:
a complete line

of replacement parts

for your Delco Radio service work!
Parts Distributor
fast
D ELCO

It's one -stop service from the world leader in auto radio! Your
Delco Electronic
gives you
delivery on all
items, plus a truly profitable Delco Radio independent dealer
program that includes:
1. A technical training program conducted by factory engineers.
2. An attractive warranty policy.
3. Plenty of attractive dealer identification.
Delco Radio also offers a wide selection of Special Application
Parts for your convenience and profit. Get the facts today.

September, 1957
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RADIO
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

(

I;\
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A

GENERAL MOTORS RODUCT

-A

UNITED MOTORS LINE

Distributed by Electronics Distributors Everywhere

9

Sylvania

TV Tuner
Tubes
"R-X metered" at
1

AGC

10

Z

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
circuit performance when you repair TV tuners. Regardless
of make or model TV, Sylvania tuner tubes mean dependability 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 eventually means greater service profits through less callbacks for you.

PF REPORTER
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200 mc for controlled,
dependable performance
Measuring input resistance and capacitance 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 developed by Sylvania to provide you with
maximum assurance of dependable performance regardless of make, model, or
age of the TV sets you service.
All tuner tubes are fixed -bias tested
under conditions which simulate actual

e` SYLVANIA
LIGHTING
September, 1957

RADIO
PF REPORTER

ELECTRONICS

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 during 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.

SYLVANIA ELECTRIC PRODUCTS INC.

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

TELEVISION

ATOMIC ENERGY
11

ASTRON "S

CAPACITORS ARE

born -- protected
TO INSURE REAL STAYING -POWER

AFTER INSTALLATION
From the first conception of design, Astron's
protection insures highest capacitor quality and

reliability.
Only the very finest of raw materials pass
Astron's "Selected Purchasing System." Time -proven
production techniques assure "surgically clean"
assembly. Meticulous quality controls are strictly
enforced
over 10 separate production line tests
are performed, plus a 100% final inspection of
every unit before shipment!
Astron's climatic protection processes are many
each designed to guard the quality of Astron
capacitors against moisture and temperature long

...

.

.

.

after installation.

The Astron "Staminizing" method of manufacture guarantees you a "no -call-back" capacitor
with real staying power!
Remember, your reputation is our business. Build
it, guard it, protect it
Buy Astron Capacitors
they're born -protected.
.

...

FREE

.

.

Servicing Aid

Save time, use handy Astron Pocket -sized
SAFETY MARGIN

"SM"v MINIMITE°

Replacement Catalog and Pricing Guide (AC -4D)
.. Write today!
*Trade -mark

CERAMIC CASED TUBULAR TYPE AP

ASTRON

CORPORATION
255 GRANT AVENUE
Export Division: Rocke Internotional Corp., 13 Eost 40th St., N. Y., N. Y.

12

In Canada: Charles W. Pointon,

EAST NEWARK. N. J.

6

Alcina Ave., Toronto 10, Ontario
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advantages; for example, with a
fiat picture tube hung on the wall,
the circuitry could be contained
in a very small box.
In looking over the various sections of a typical television receiver, the first section where
transistors currently could be employed, working forward from the
antenna, is the video IF system.
Since the present range of modern
systems is between 41 and 46 mc,
transistors with alpha cutoff frequencies of 50 mc or better would
be required. (In case you have
forgotten, the frequency characteristic of a transistor is given in
terms of a cutoff frequency. This
is defined as the frequency at
which alpha drops to a value
which is .707, or 3 db, below its
low -frequency value. For amplifier applications, it is desirable to
operate a transistor well below
this cutoff frequency.)
There are several transistors
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b1

Fig. 2. Structure of tetrode transistor.

Transistor Applications in
TV Circuits
The use of transistors in radio
receivers has already achieved a
secure foothold. In television circuits, on the other hand, no commercial applications have been
made to date, although there is
considerable design work taking
place iri laboratories. With what
we know today, about 90 per cent
of a television receiver could be
transistorized; however, the result
would be a far more costly set.
There is no doubt that transistorized television receivers will appear when the cost figures become
more favorable or when space becomes a significant factor. Transistors could offer unequalled space

commercially available at the
present time suitable for this application. One is the Philco
surface -barrier transistor which
was described in the February,
1956
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neutralizing capacitor (C) and
resistor (R,1) to prevent regeneration. With triode transistors, this
is a very real danger and must be
carefully avoided, usually by such
means as shown in Fig. 1. Over-all
stage gain on the order of 15 to 20
db is possible, although the bandpass of the stage would have a lot
to do with this. The neutralizing
components C and R1, form a
bridge circuit with the internal
base resistance and the collector
capacitance. In vacuum -tube amplifiers the same basic approach is
Please turn to page 62
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A typical IF stage, using a
surface-barrier unit, is shown in
Fig. 1. The stage contains tuned
input and output circuits and a
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Fig. 1. Some of the circuits commonly associated with the flyback system.

Most modern television receivers employ a flyback type of horizontal sweep and high -voltage
system which utilizes a horizontal
oscillator and a horizontal output
stage in conjunction with a matching transformer and damper circuit. There are three general types
of flyback systems. One employs
an isolated type of transformer in
which the primary winding is
completely separate from the secondary. The second includes an
autotransformer which consists of
one continuous, tapped winding
EDITOR'S NOTE: The material in this article
is based on a chapter from the book TY Servicing Guide (12.00), by Leslie D. Deane and
Calvin C. Young, Jr., a recent publication of
Howard W. Sams & Co., Inc.

with the primary and secondary
composed of the turns between
taps. The third type is the direct drive system, employing a transformer which drives the high voltage rectifier but not the yoke.
Other circuit variations may include such features as two damper
tubes connected in parallel, AGC
and AFC windings incorporated
in the flyback transformer or as
part of the width coil, tapped
linearity coils, width controlled by
variation of the air gap between
the two halves of the transformer
core, DC circuits for horizontal
centering, resistors and chokes
added for parasitic suppression,
and specially-designed tubes used
in the newer series -filament sets.
In general, however, the circuit
operation is the same. With this in
mind, let's investigate the troubleshooting procedures involved.

high -voltage system is suspected
of causing a particular trouble
symptom, it should be remembered that other circuits in the receiver may be equally capable of
producing the difficulty. The diagram of Fig. 1 indicates some of
the circuits directly or indirectly
associated with a typical flyback
system. A process of elimination
will be helpful when any of these
circuits are suspected of causing
the trouble.
Once it has been established that
the trouble is isolated to the flyback system, there are still a few
problems to solve. All too often,
technicians are guilty of suspecting a defective transformer or
yoke but not doing too much
about it until all other possibilities have been exhausted. The
problem of determining the condition of a flyback transformer is
often a tough job unless a direct
substitution is made. A resistance
check will reveal an open or completely shorted winding, but it will
not indicate a partial short or an
impedance mismatch.
In general, the troubleshooting
procedures followed for checking
flyback transformers will also apply for deflection yokes. Commercial instruments for checking flybacks and yokes are now available

General Troubleshooting
Procedure
A clear interpretation of the obvious symptoms involved is the
Fig. 2. Reduced width caused by a defect
in the horizontal sweep system.
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first step toward locating and correcting troubles in any section of
a television receiver. For example,
when the horizontal output or

Fig. 3. Picture blooming caused by insuf-

ficient high voltage.
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to the service technician. These

Fig. 4. Horizontal foldover affecting the

center portion of the picture.

Fig. 5. Horizontal foldover on the
side of the screen.

right

units, which have proved very
successful and are highly recommended, will test the suspected
components without the necessity
of removing them from their respective circuits. Regardless of the
accuracy of any checker of this
type, however, the only entirely
foolproof method is still direct
substitution.
Flyback transformers are somewhat sensitive to temperature,
humidity and dust, and can develop short circuits or internal
arcing. One way to determine
whether a flyback is defective is
by simple observation. A shorted
flyback transformer will usually
overheat, evidenced by melted
wax around the transformer or an
odor of smoke or burning. Flashes
in the picture accompanied by
popping or snapping sounds are
typical symptoms of arcing in a
flyback transformer. A close inspection of the transformer and
high -voltage leads may reveal the
point of arc -over.

Fig. 9. Erratic horizontal synchronization
o reduction in picture width.

with

Fig. 10. Picture pulling caused by trouble in the horizontal output stage.

Common Symptoms

Fig. 6. A typical symptom of horizontal
nonlinearity in picture.

Despite the circuit variations
previously mentioned, there are a
number of symptoms which can
be attributed commonly to defective components in the flyback
system. The following material
shows photographs of these symptoms, describes them briefly, and
lists the usual causes for each of
them.

Fig. 11. Effects of high -voltage arcing as

they may appear in the picture.

No Raster

Fig. 7. 3arkhousen oscillation as

appear with

a

it may

weak signal.

Fig. 8. Keystone effect caused by a
shorted winding in the deflection yoke.
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Perhaps the most frequently encountered symptom of trouble
stemming from the horizontal output and high-voltage system is loss
of raster. This condition usually
results from a lack of high voltage
on the second anode of the picture
tube. The presence of normal
sound is an additional symptom
pointing to difficulty in this section of the receiver.
When the technician is confronted with symptoms of no raster and normal sound, the operation of the brightness control
should be checked first. Then a
test for high voltage should be
made. If sufficient voltage is found
on the picture -tube anode, the
trouble may be due to a defective
picture tube, a faulty brightness control circuit, or a misadjusted
Please turn to page 66

Fig. 12. A slight cose of yoke ringing accompanied by reduced picture width.

Fig. 13. Picture distortion resulting from
a severe case of yoke ringing.
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In most cases, the turret tuner in a
TV set may be easily disassembled for
servicing without removing it from the
receiver chassis. We have shown the
tuner unmounted for most of this
coverage because of photographic considerations. Basically, there are two
reasons for removing the turret drum
from a tuner-first, to clean and re lubricate the contacts and, second, to
check or replace circuit components.

Fiber Support

;v

Drive Belt'

After the decision

has been made to remove the
drum assembly, a visual inspection should be made to
determine which parts have to be removed before the
drum itsel= can be removed. The small fiber support
on the shcft should be the first thing taken off and
the last thing reinstalled. The fine tuning drive belt (a
long sprint) must also be removed in this case.
'ír

,

Sr!
.

(J9

Next, the cover assembly should be removed. There
are dimples at several points which must be released.
This is dome by gently prying with a screwdriver or
soldering aid as shown. When all gripping surfaces have
been freed, the cover will slip off.

The retainer plate over the fine tuning assembly
removed by pressing it in the center and prying
slightly ourward on one end. The fine-tuning assembly
may then le removed by slipping it off of the channel
selector shaft. In some tuners, rotation of the finetuning shaft will permit its removal without the necessity for this action.
is
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The drum is held in place by springs at both front
and rear. The forked end of a soldering tool makes the
removal of these springs very simple and keeps spring
action under control. NOTE-on the Neutrode tuner,
the larger spring secures the rear portion of the drum.

be

After removing the detent assembly, the drum may
lifted out of the tuner housing. This permits easy

access to components and the contact assemblies.
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If the oscillator tuning slug
should drop into the coil, it can be
returned to position by slipping the
spring out of the slot in the coil
foam (left) and tapping the other end
of the strip with a pencil (below).
When the tuning slug has dropped
ba:k into position the spring may be
sli,ped back into the slot so that it
engages the threads of the tuning
slug.

turret strips, one for
channel, may be removed
from the drum by pressing the
spring clip toward the rear and
gently lift ng this end of the strip
to clear the spring. Be careful not
to force the strips-too much
pressure will cause them to break.
The

each

The strip is reinstalled in the
drum by fitting the front tab into
the hole in the detent plate and
gently pressing until the spring
catch slips through the hole in the
strip and slaps into place.

In replacing the drum, position
the shaft so that the groove engages
the rear housing plate (below) and
then install the spring retainers. The

detent roller can now

Slip the fine tuning shaft into place and engage
the point on the lever in the groove of the fine tuning
cam. While pushing the cam toward the tuner housing,
install the retainer plate by engaging one side and
then pressing on the other side until it snaps into place.
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be

reinstalled

and securely fastened in place (right).

Reinstall the shield (bottom cover), making sure
pass under the top edges of the
housing. The cover shculd snap firmly into place under
normal pressure.

that the guide tabs
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Fig. 1. Top panel of V -M Model 710 with cover removed to expose heads.
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Fig. 2. Transport mechanism of Continental Model 220 tape recorder.
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Magnetic tape recorders are fast
joining the ranks of electronic devices widely used by the general
public. This development has been
speeded up during the past several years, as recorders with extended frequency response have
become available in the same
price range as table-model TV
sets.
Present-day home tape recorders owe their good performance
largely to precision in tape handling mechanisms, and therefore these must be maintained in
top-notch condition to give satisfactory service. Wear, slippage, or
dirt in the mechanical drive system can cause loss of sensitivity,
distorted sound, or the annoyance
of spilling or breakage of the tape.
And, of course, purely electronic
defects also develop at times. A lot
can be done by the radio -TV technician to renovate a defective or
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neglected tape recorder, if he
knows which maintenance operations are likely to be needed-and,
on the other hand, if he knows
what jobs not to attempt while
servicing a recorder.
Review of Magnetic Recording

Before any troubleshooting procedure is described, a summary of
the normal operation of tape recorders will be presented.
The recording medium is a thin
ribbon of "Mylar" plastic or
cellulose -acetate tape, 1/4" wide,
on which a layer of iron oxide
powder has been deposited. Also
included in the tape coating are a
binder to hold the oxide particles
together, a plasticizer to keep the
tape flexible, and a lubricant to
help it pass smoothly over the tape
guides. Tape is furnished on plastic reels in 3", 4", 5", and 7" sizes
for home use.
Recording is a process of magnetizing the oxide so that it behaves Like a series of tiny bar
magnets lined up lengthwise along
the tape. The magnetizing agent is
an electromagnet called the "record head" which is fed an audio
signal from an amplifier. The core
of this magnet has a narrow gap,
and when placed next to this gap,
the tape serves as the path of least
resistance for the magnetic flux
and thus becomes magnetized. As
the tape is moved past the gap at
a steady speed, the length of each
"magnet" induced on the tape is
inversely proportional to the frequency of the audio signal, and
its strength is directly proportional to signal amplitude. Gap
widths are made extremely small

-from

.00025" to .0005" in com-

mercial units-in order to reproduce high frequencies at relatively slow tape speeds.
To play back pre-recorded material, the magnetized tape is
passed across the gap of an electromagnet similar to the one just
described. Some of the lines of
force surrounding the "magnets"
in the tape are routed through the
core of the electromagnet where
they generate current in the coil,
which is connected to the input of
a high -gain amplifier.
Tape will stay in the recorded
condition for many years, but it
can easily be demagnetized or
"erased" and then reused. The
September, 1957
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Fig. 3. Demagnetizer (Audio Devices Type 400) being used on a record head.

most popular method of erasure is
to apply a supersonic AC signal of
high amplitude to the tape. A
separate "erase head," somewhat
similar to the record head in construction, is ordinarily used to demagnetize the tape just before it
reaches the record head. Erase signal frequencies vary widely
among different makes of recorders, but a typical value would be
in the vicinity of 50 kc.
Some of this supersonic signal is
also utilized during recording as
"bias." Superimposing the audio
signal on this bias signal, rather
than applying pure audio directly
to the record head, serves to minimize distortion caused by hysteresis (lag between the magnetic
field and the energy which pro-

duces it) in the head.
Fig. 1 shows the magnetic heads
and adjacent parts of a typical
home tape recorder. In these machines, it is common practice for
one head to serve for both recording and playback. A separate erase
head at the left "wipes clean" the
tape. Some recorders have both
heads contained in a single housing, but these are still completely
independent in operation.
Vertically the gap openings are
less than half the width of the
tape, and they are oriented so that
they affect only the top half of the
tape; therefore, two parallel
tracks can be recorded on each
reel. When the first track is finished the full reel can be lifted off
Please turn to page 71

Fig. 4. Spring scale, which measures pulling forces up to 8 oz., for making torque
and pressure measurements in tape transport mechanisms.
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SERVICING
INDUSTRIAL
ELECTRONICS

by Melvin Whitmer

Table I-Schematic Symbols in the
Radio and Industrial Fields

COMPONENT

--V\AA-

Resistor

--1(-0r-n-

Capacitor

1 00(5-L

Relay

INDUSTRIAL SYMBOL

-I f- Only

CoilED

Relay Contacts
NC

-.MM'

H

-I

NO

t

CR1

CRl

HI

/

NO

Potentiometer

NC

Or

Ti

ITi s
Transformer

E.
EDITOR'S NOTE: This article marks
the beginning of a new series which
will appear monthly in PF REPORTER,
and which comes about as the result
of an almost overwhelming number of
requests from our readers to present
information on industrial electronic
servicing.
As the series progresses, detailed data
on specific phases of this type of work
will be presented. Part II, for example,
deals solely with heat -sensing and
temperature -controlling devices, and
future articles will cover such varied
subjects as chemical -sensing, ultrasonics. control devices, etc.
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A few years ago, when the use
of electronic equipment in indus-

trial processes involved no more
than motor controls, simple timers
and photoelectric cells, industry
relied on the manufacturer for
both installation and service.
Factory service was highly practical because there wasn't very
much equipment in use. Nowadays, however, because the applications of industrial electronics

are so far advanced in both complexity and number, industrial
service departments are not always able to answer a call immediately-to the point where the
delay may extend to several days.
Because a production line may be
shut down when electronic equipment fails, this, in turn, means
delays that are very costly to the
producer. Thus, to reduce down
time and production costs, a trend
is developing among medium-sized
manufacturing plants towards
calling in a local firm when factory service is not available.
The general radio -TV service
shop owner who is on the lookout
for additional revenue might do
well to cast an eye on the electronic servicing needs of industry.
Industrial service by independents
is comparatively new, and organizations who make a name for
themselves now will remain the
leaders in their area when competition in this field increases. An
additional advantage accruing to
the shop owner is that the slack
periods tend to offset each other
in a shop actively engaged in the
servicing of TV, home and car
radios, audio systems and industrial electronics.
Additional profits and a more
stable business, however, are not
acquired without effort-and industrial servicing is no exception.
To do the job that's called for, the
serviceman must arm himself with
electronic and electro -mechanical
knowledge which he may have
learned at one time or another,
but has not had occasion to apply
and therefore forgotten. Electronically, he must refresh his
memory on photocell characteristics, thyratron operation and AC
power controls. The electromechanical aspects include rePlease turn to page 76
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25
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Automatic and by far the Fastest, but ... the real news is
the Greatly Improved Circuit of this equipment which is the
first important New Tube Tester Design in the past 25 years.
300% MORE ACCURATE: Tests Gm to an accuracy of 1%
(Most portable Gm testers attain 5% accuracy or less. Emission
type testers cannot test for Gm and therefore have very poor
performance in detecting weak tubes.)
SCREEN and PLATE VOLTAGES: 12 to 160 volts
This wide selection of voltages protects against obsolence. For
instance, new car radios use 12 volt plate voltage.

FILAMENT VOLTAGES: 0.1 to 119.9 volts in 1/10 volt steps
More and more tubes are now in use with odd filament voltages. The 123A will accurately test all of them at their exact
filament voltage.

MODEL

123A

200 MA LOAD ON RECTIFIER TUBES:
This gives an accurate test of the operation of a rectifier tube

Shorts-Leakage

under load.

Cardmatic,R,

NEW KNEE TEST:
This new test evaluates the ability of a tube to perform in TV
horizontal or vertical output circuits. As a tube gets older it
loses its ability to deliver current which results in non -linearity
of raster, (crowding of the raster where one side pulls away,
etc.). The 123A tests this "Knee" point to determine whether
the tube will cause trouble in a TV set.
SHORTS and LEAKAGE TO 20 MEGOHMS
(Users have detected as high as 50 megohms leakage.)

TESTS

2

EXTRA SENSITIVE GAS TEST and Grid Emission Test
Here is what a CARDMATIC user said, "My 123A paid
for itself in 2 months simply by weeding out weak tubes
in four kinds of TV circuits-Horizontal Output, Damper,
Rectifier, I.F. This is in addition to time saved me in hit-

Quality Value

P

or-miss tube substitution or hunting for other troubles
when the tube was actually at fault. Another said, "My
wife tests all the radio -TV tubes in my shop. She says
the 123A saves her so much time she absolutely will not
give it up."

Ask your jobber for a free demonstration of
the 123A CARDMATIC
in your shop.
(after tube warm-up)
1est

. SPEE

H

3

Gas Content

Free technical booklet is

available.

Write to

This equipment includes the
New Hickok
Service -Instruction Warranty

...

THE HICKOK ELECTRICAL INSTRUMENT CO.

10523 Dupont Avenue

Cleveland 8, Ohio

Stark Electronic Sales Co., P.O. Box 2407, Ajax, Ontario, Canada
Export Department, 431 Fifth Avenue, New York 16, N. Y.
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BY JOHN MARKUS
Editor-in -Chief, M,Grow.Hiil Rodó Soteking library

Check List. People who have learned to eliminate obvious troubles
themselves are generally more willing to pay fair charges for service

work. After checking half a dozen simple things, they consider the
trouble as something serious which definitely requires an expert.
A list of simple checks, with your name, address, and phone number
at the bottom, makes ideal copy for a promotion tag which the customer
can tie to the back of his set. It can also be used on post cards with the
suggestion that the customer Scotch -tape the card to the back of his set.
One check list can be applied to both radio and television sets, or two
separate lists can be used, thus giving you two promotional items. These
cards are ideal for use as hand-out material at fairs and in your own
shop, because the customer feels that he getting something worth saving.
The list is also right in step with the current do-it-yourself trend, yet it
does not lose any worthwhile service jobs for you. Here is an example
of the wording you might use for such a promotion:

HOW TO SAVE MONEY
ON TELEVISION AND RADIO SERVICE

If Your Set Goes Bad,
Make These Simple Checks First:
1. Is the set plugged in?
2. Is there power at the wall outlet? Try a lamp. If it doesn't
work, check the power line fuse.
3. Check the AC cord for obvious breaks or damaged insulation.
4. Turn on the set and check the settings of all controls carefully.
5. Check the antenna connections at the back of the set. If one
has fallen off, you can put it back on with a screwdriver with
no danger of shock.
6. Are you sure the station is on the air?
If the trouble continues, call us for expert service.
Name, address, phone number.
To avoid losing this card, Scotch -tape it to the back of your set.

Tension. Tension is a part of
everyday living. We actually enjoy certain tensions, such as those
which occur when watching a ball
game or a murder mystery on TV.
The tensions associated with
making a living in our business
world today are no different from
those of our ancestors-only the
causes are different. Where they
worried about famine, epidemic
diseases and attacks by savages,
we worry about competition in
the business world, incompetent
bosses, unpleasant customers and
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a host of other things closely asso-

ciated with modern living.
Sometimes these ordinary tensions get out of hand, making a
normal work load seem unbearable. Little things which go wrong
daily take on undue importance,
and the resulting worry increases
tension so that it may actually become a threat to mental health.
A new booklet available from
National Association for Mental
Health, 10 Columbus Circle, New
York 19, N. Y., "How To Deal
With Your Tensions," lists 11

things you can do to relieve the
strain:
1. Talk it out.
2. Escape for a while-lose yourself in a movie, game or trip.
3. Work off your anger-clean
out the garage, spade the garden, build something, take a
long walk, or go bowling.
4. Give in occasionally, even
when you're dead right. It's
easier on your system.
5. Do something for others.
6. Take one thing at a time.
7. Shun the "superman" urgestop trying for perfection.
8. Go easy with your criticismlook for the good points in
others.
9. Give the other fellow a break.
10. Make yourself "available"don't always wait to be asked.
11. Schedule your recreationplan your evenings, weekends
and vacation time so you forget about your work.

Pilot Lamp. Failure of a simple
pilot lamp on an 80 -passenger airliner kept the plane circling for
90 minutes over an airport recently, with passengers worrying
about whether they would get
back to earth safely. This lamp
was supposed to come on when
the left landing gear was properly
locked in position for a landing.
The pilot had no way of knowing
whether his indicator was working properly, hence had to play
safe and circle until other pilots
flew under him for a close inspection of the landing gear. After
they reported it appeared normal,
the airliner was brought down
safely.
This story points up the importance of little things. The burned out bulb was no bigger than a
peanut and probably cost only a
quarter, but it sure made a lot of
trouble. The same holds true in
television and radio; a simple hairline crack across a printed circuit
wire, practically invisible, can run
into many hours of service time
if the connection makes and
breaks in response to the slightest
changes in temperature.
Most of the other troubles we
run into in everyday servicing are
equally simple and equally easy to
fix once they are located. Your
most valuable weapon here is
clear thinking backed by knowledge of circuit behavior, so that
you can reason from effect to
cause and make a methodical
planned attack on those exasperating troubles.
23

THE

INDEPENDEN
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FUTURE

SOMETHING IS BEING DONE
FOR INDEPENDENT SERVICE
This free booklet gives you all the details of your big
Independent Service -Dealer national advertising campaign and the promotional tie-in material to help you
increase your business.
The program is important to your own future. A nationwide survey conducted among independent service -

-

Remember
each time you buy CBS
tubes, you support your own Independent
Service -Dealer program. Keep it going
keep it growing
always specify
CBS tubes.

...
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dealers revealed that 88 out of every 100 of you are concerned for the future of independent service and want this
campaign continued. Because of your remarkable interest,
it is being continued. And it will be expanded as your interest and support grow.
Learn all about your Independent Service campaign,
its supporting material, and how you can get the most
from them. Ask your CBS Tube distributor for your free
copy of booklet PA -163, or write to us.

CBS-HYTRON,
A Division of Columbia

Danvers, Massachusetts
Broadcasting System, Inc.

For the best entertainment, tune to your local CBS station
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Discussion with TV technicians
in various sections of the country
reveals that some of the basic
properties of the color -TV signal
are misunderstood, in spite of the
fact that efficient and intelligent
servicing of color -TV receivers re-

quire that these fundamentals be
clearly recognized.
For example, try asking yourself a few questions:
1. In color signal substitution
work, do we use the same
generator output for all receivers?
2. When the fine-tuning control is
misadjusted to permit the appearance of sound bars in the
picture, should the screen of
the picture tube display a blue
hue?
the blue bars be
3. Should
brighter than the red and green
bars when the receiver is
driven from a rainbow generator?
4. Is there a simple rule which we
can follow to align any color demodulation system?
Answers to these, and other
questions you may have, will be
found in the following discussion.
Signal Substitution Tests
Nearly all commercial color -bar
generators provide a modulated
RF output-sometimes on one of
the low channels and sometimes
tunable over the range from channels 2 to 6. This type of output
is applied to the antenna -input
terminals of the receiver. When
the generator provides a tunable
output over a number of channels,
the instrument is more useful because it can be used to test tuners.
You will occasionally encounter
tuners which will pass the frequencies necessary for black -andwhite reproduction, but not the
3.58 -mc chrominance signal which
is vital to the reproduction of
color. This fault is caused by a
bandpass response which falls off
drastically at the color subcarrier
frequency or which is peaked
sharply at the picture carrier frequency When a color-bar generator has tunable output over channels 2 through 6, you will find
that the harmonics are useful for
checking tuner response on the
high band. The output is less, but
a test can be made, which is far
better than being in the dark.
No color-bar generators de September, 1957
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Sample components of a composite color signal.

signed for the service field provide a modulated IF output.
Hence, it is not possible to inject
test signals of the proper frequency into the IF section. The
next point of signal injection after
the antenna -input terminals is the
grid of the video amplifier (output of the video detector) . Of
course, some color receivers have
a separate chroma detector, and a
test of both circuits will be required in some cases.
First, let us consider the type
of receiver in which the chroma
signal and the Y signal pass
through the same video detector.
We can apply a video-frequency
color-bar signal at the detector
output and observe with a scope
the circuit response between this
point and the picture tube; however, the following requirements
must be kept in mind:
1. The video output from the generator must have enough, but
not too much, voltage. For

proper operation, most receivers require from 1 to 2 volts
peak-to -peak at this point.
2. The video output of the generator must be of the correct
polarity. Some detectors provide a negative -going output,
while others will have a positive -going output.
3. The output impedance of the
generator must be rather low
if the test is to be made without
disconnecting the detector diode
from the circuit.
Let's take a brief look at these
requirements. First of all, it is
quite understandable that if the
output of the generator is limited
to a nominal value of 0.1 volt, the
video amplifier will not be driven
hard enough to provide a normal
output. On the other hand, if a
5 -volt signal were used, the video
amplifier could easily be driven
into saturation and/or cutoff, resulting in severe distortion.
Please turn to page 78
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Mysterious Case of the
Melted Balun Coil
The other day, while two TV
receivers were being given añ
eight -hour operational check following a shop repair, a peculiar
odor of burning plastic was noticed. Both receivers were hurriedly unplugged and a quick
analysis was made. It was found
that a plastic coil form for an antenna balun coil in one of the receivers was a melted, shapeless
mass; however, a resistance check
proved that the coil still had continuity. Needless to say, the technician was very concerned about
what had caused the balun to
overheat. It was a bright, sunny,
cloud -free day, so he knew that
neither lightning nor static discharge had caused the trouble. Besides, the antenna was very
thoroughly grounded and the
lead-in wire was equipped with a
lightning arrestor.
To help in diagnosing the cause
of this trouble, the technician
made a block diagram of the hookup between the two receivers
(Fig. 1). You will notice, as he
did, that there were two electrical
paths between the receivers: the
common antenna system and the
117 VAC line. In addition, there
was a path from each receiver to
earth ground through the four set coupler and the grounded
antenna mast.
Using an ohmmeter, the technician measured the resistance between the two receiver chassis and
found it to be only a few hundred ohms, even though they were
both disconnected from the AC
line during the check. After consulting the service literature, he
concluded that this was normal;
both antenna input circuits had a
low resistance path to chassis
ground as shown in Fig. 2. But
this provided no reason as to the
cause for the damaged balun unit.
To verify that the DC path between the two chassis was through
the antenna system, the 300 -ohm
lead-in was disconnected from one
of the receivers and the resistance
measurement repeated. This time
the resistance was infinite.
The technician again consulted
the service literature and examined the power input circuits.
Then, with the receivers still unplugged from the AC -line, he
26

QUICKER
SERVICING

1

by Calvin C. Young, Jr.

Antenna
300n

Earth
Ground

4

Set Coupler

117V

117V

Line

Line

Earth Ground

Earth Ground

Fig. 1. Antenna and AC line hookup for two sets on test.

made an ohmmeter check of the
line filter networks shown in
Fig. 3. It turned out that one of
the .01-mfd capacitors in the set
not having the defective balun
unit was shorted. Thus, when the
AC line of this set was connected
in one polarity, the chassis was at
a potential of 117 volts AC with
respect to earth ground.
Expecting to find a similar con -

To

Ant.

.

.
.
i

.

.

I

11

J/

\

.1.2.

J

i

Ant
Input
of
Set 2

Ant Input
of Set

1

To RF

Amp Grid
CKT

Schematic of antenna distribution system to the two TV receivers.
Fig. 2.

dition in the other receiver (an
RCA), the technician also checked
its line filter. Boy-was he surprised! Both .01-mfd capacitors
checked good, and the 100K-ohm
resistor was right on value.
Removing the antenna leads
from each receiver and using a
voltmeter, he determined that a
117 -volt AC potential existed between the chassis of the second
TV receiver and the switch side of
the AC line on the first receiver.
At this point the technician very
rapidly calculated that the damaged balun had been subjected to
an AC current from the power
line and had melted as a result of
the heat generated.
Replacement of the damaged
balun in the RCA set and the
shorted .01-mfd capacitor in the
other receiver cured this trouble,
but this isn't the end.. The foregoing trouble could have been
avoided by following these recommendations: 1. Always checking
line filters on every chassis before
beginning any shop repair. 2. By
installing a resistor -capacitor network (Fig. 4) in series with each
receiver outlet connected to a
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Fig. 3. Power input circuits.
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MODEL BT -3 Brightens Pictures
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Shorts at Normal or Boosted
Voltage in all Parallel and
$4.30 List
Series Circuits
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Autoformer Brightener, $2.75 List

MODEL BT -1 Parallel Autoform$2.00 List
er Brightener

RAYPAR, INCORPORATED
7800 W. ADDISON
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ST.,

CHICAGO 34, ILL.

multi -set coupler. There is no loss
across such a unit, and the protection it provides against receiver
damage makes the small additional effort well worth while.
The idea for the resistor -capacitor
isolation network came from the
realization that almost every TV
receiver employing a seriesfilament string or an AC -DC
power supply uses such a network. One other thing-you could
get "fried" between a grounded
antenna lead and a "hot" chassis.
Use of the network in Fig. 4
greatly reduces this hazard.
Almost a Dog
The customer's complaint was
"No picture" and, after the usual
check of the operating controls
and substitution of tubes had
failed to restore the set to normal
operation, the chassis was removed. The cathode resistor in the
horizontal output stage (100 ohms,
2 watts-see Fig. 5) was burnt
and broken in half.
The resistor and the 6BG6 tube
were replaced and an ohmmeter
check made for shorts which
could have caused excessive current to flow through the resistor.
Since no defect was found, power
was applied and the picture came
on; however, the 100 -ohm resistor
began to smoke. Using a VTVM,
it was determined that the drop
across the resistor was 25' volts,
indicating a current of 250 ma. A
rapid check of the screen -grid
potential and the control-grid
driving signal proved that they
were normal and provided no
clues to the trouble. The 45 volts
peak -to -peak observed at the grid
is normal for this circuit in a 10"
TV receiver (which this one happened to be) The technician, deciding to risk the tube and the
100 -ohm resistor, applied power
while very carefully watching the
6BG6 for signs of excess current

1000mmf

470K

Antenna
Coupler

Receiver
410K

1000mmf

Fig. 4. Antenna isolation network to be
used when two or more receivers are

connected to multiple antenna system.

6BG6
7171:P

45

47n

Horiz
Drive

=

100n

Originally Open
-110V
Fig. 5. Horizontal output tube

350V

circuit in

which the cathode resistor burned.

flow. Even after the 100 -ohm re-

sistor had smoked for several seconds, there was no telltale red
glow on the plates of the 6BG6; so
the technician felt that the entire
250 ma was not being passed by
the tube. This left but one possible
cause of the trouble-the new
6BG6 must have heater -to -cathode leakage. A simple ohmmeter

.
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GOOD -ALL
"Capacitor of Tomorrow"... here TODAY!

GOOD-ALL

TYPE

600-UE

MYLAR Dielectric

Molded in EPON-EPDXY

The 600-UE is a rugged, trouble -free capacitor yDu will
find ideal for replacement of conventional tubulars. It features
extremely reliable service in humid climates, low leakage, high stability.
Designed especially for today's modern circuitry, an ever increasing
number of original equipment manufacturers are specifying the 6 00-UE.

*MYLAR®,

Du PONT'S

**EPON®,

tradename for its amazing,
space -saving polyester film.

SHELL'S

EPDXY RESIN wonder plastic
molding compound base.

-470
... the

"materials of tomorrow," skillfully combined by

GOOD -ALL'S exclusive production technique to create
the 600-UE, a capacitor designed to give you

trouble -free service.
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inGOOD-ALL ELECTRIC MFG. CO. Distributors' Division
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Fig. 6. Pomona vibrator test adapter.

check of this tube proved this to
be the case, and the installation of
a second tube (tested for leakage
before being installed) turned out
to be a lasting cure.

Vibrator Testing

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

Sometimes you can't find exact -replacement
capacitors, especially for some of the older or
less popular equipment. Here are a few rules
regarding simple substitutions. Obviously, some
of these call for physically larger or slightly
more expensive capacitors-but that's better
than throwing away perfectly good equipment.
In virtually all radio and TV applications, higher
voltage ratings or higher capacities can be used
at any time.
Individual sections of multiple units can be
connected together in parallel to obtain needed
capacity, even though they are of different
voltage ratings. The lowest voltage rating of all
capacitors connected in parallel applies.
Two like capacitors may be connected in series
to provide a capacitor with a voltage rating
twice as high. The capacity of each section must
be twice the actual capacity required. Insulate
lead between units and case of capacitor above
ground potential. Equalizing resistors are not
required.
Regardless of the circuit-you can count on
Mallory capacitors to do any service job-right.
See your Mallory Distributor, today, and lay
in a working replacement stock.
MR.

MALLORY 8 CO. Inc.

MALLORY
P.

R.

MALLORY

i

CO. Inc.,

INDIANAPOLIS 6, INDIANA

capacitors
Controls Vibrators Resistors Switches Rectifiers
Power Supplies
Filters
Mercury and Zinc -Carbon Batteries
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How many times have you received an old auto radio in for
repair and wondered about the
quality of the vibrator, even
though it seemed to operate satisfactorily? Or have you ever wondered, when the customer complains of fuse blowing, if the vibrator is really the cause of this

trouble?
It is common knowledge that an
ohmmeter test of a vibrator tells
only one thing-whether the coil
has continuity or not. Yet, most
technicians will make this test on
a vibrator they suspect of being
defective. This is an indication
that technicians feel that they
should in some way check the
vibrator.
A vibrator test adapter which
converts any tube tester into a
vibrator tester at a very low cost
is now being manufactured by
Pomona Electronics Co., Inc.
Model 4A of this test adapter (Fig.
6) is designed for testing all 4 pin, 6- or 12 -volt, shunt-driven coil
vibrators. Model 3D (not shown)
is for testing 3 -pin, 12 -volt, shunt driven coil vibrators.
To use a Model 4A test adapter,
you simply set your tube tester
up for a 6AX4 or 12AX4, depending on whether you wish to test a
6- or 12 -volt vibrator; then, you
plug the suspected vibrator into
the test adapter as shown in Fig.
7. An even brilliance of the two
test lamps indicates a properly
operating vibrator. Uneven brilliance, flickering of one or both

PF REPORTER
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another

New

MALLORY
service -engineered
product

MALLOR
Dual
Controls

Fig. 7. Using Model 4A test adapter to
a syspecced vibrator.

test

lamps, either lamp out, or both
lamps out, indicates a defective
vibrator.
Diagram Bench

One of our readers has come up
with what we think is an excellent idea for solving the problem
of keeping service data where it
can be readily referred to while
working on a set, and yet not scattered all over the bench.
Mr. Bernard Parrott of South town Electronics, Kansas City,
Mo., has made up what he calls a

Put an end to

service delays such
as awaiting

parts-

and those long

"shopping tours"
and "special

orders"

for factory built
replacements

Mallory's new dual replacement controls
service just about any standard model
TV set and home or auto radio. Your
Mallory distributor counter man will build
a control to your exact specificationsin just 30 seconds. See your Mallory
(pictured)
"Diagram Bench"
which will accommodate a complete schematic diagram under a
glass top. This prevents them from
becoming soiled, torn, or burned
by a soldering iron, thus preserving schematics in their original
condition.
The remaining pages of the
folder are kept in the drawer for
ready reference, and the entire
folder is returned to the file when
repairs on the receiver have been
completed.
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GERMANIUM
ENTERS the B.

The electronics industry has
come up with a new skill-the
ability to produce low-cost germanium semiconductors capable
of handling much more .current
than was formerly possible. This
recent development has not only
given us power transistors for
auto radio and hi-fi use, but also
junction diodes suitable for operation as B+ rectifiers in television
sets. Among the newest items in
the power -diode field is a series of
germanium rectifiers now being
mass-produced by General Electric Co.
Actually, two lines of germanium rectifiers are being made,
the 1N573 series for use in new
equipment and the 1N1005 series
for the replacement market. Each
line contains four rectifiers with
different electrical specifications;
thus, there are a total of eight

Table I-General Electric
Germanium Rectifiers
Rating

Original ReplaceEquipment ment

250 ma
half wave
1N573
350 ma
half wave
1N575
400 ma
half wave
1N576
2-250 ma (wired
as doubler) 1N581

1N1005
1N1007
1N1008
1N1013

Cooling
Fin
Diode

Locati ng

Pin
1

'Tab
N 1005

1

N573

Fig. 1. Both replacement- and original -equipment rectifiers snap into place on chassis.
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RECTIFIER
FIELD

different type numbers. All are
listed in Table I.
For a comparison of the two
250 -ma units (a 1N1005 and a
1N573, respectively) , see Fig. 1.
Notice that the rectifiers are physically identical except for differences in the mounting facilities;
the actual diode is only a small
part of the assembly. The cathode
is fastened to a large cooling fin
or heat sink, which is designed to
keep the diode at lower operating
temperatures than other types of
rectifiers. The maximum rating
for fin temperature is only 65° C.
The cooling fin also helps to protect the diode while the connections are being soldered.
The mounting clip of the replacement-type rectifier (at left
in Fig. 1) incorporates a pin with
spring tabs designed to snap into
a round hole in the chassis. The
mounting hole for the original
selenium rectifier is usually of the
correct size and location to accommodate the germanium replacement. Extra support for the rectifier is furnished by braces which
rest against the chassis. A locating tab is also provided, but this
should be broken off if the chassis
has no slot to receive it; otherwise, it interferes with the installation.
The original -equipment rectifier
(at right) is mounted by means of
a pair of spring clips which fit
into special slots punched in the
chassis. As more of these rectifiers
are installed as original equipment in new TV sets, the 1N573
series will occasionally be needed
as replacements.
PF REPORTER
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Fixtohm precision deposited carbon resistors are in
large demand by industrial customers. They are

manufactured to MIL -R -10509A specifications.
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SPOT
INTERMItTENTt

FAST!

NEW

i ónix
jvINTERMITTENT
CONDITION
ANALYZER
Makes any TV or Radio Super Sensitive to Intermittents & Noisy
Components

...

NO WAITING
NO

NO

'COOKING"

"FREEZING"

Save valuable time and bench
space when troubleshooting in-

termittents. Just connect output
of Model 828 to Radio or TV
receiver antenna terminals, and
use exclusive "Electro -Wand"
(for tubes) or "Electro -Probe"
(for components) to quickly pinpoint intermittent or noisy tubes,
capacitors, resistors, coils, transformers, defective connections,
etc. No direct circuit connection
needed.
Special Wintronix circuit immediately makes any receiver
super-sensitive to intermittents.
Lets you hear intermittents
through built-in speaker. Reduces callbacks by detecting
borderline components before
they fail.
See the Wintronix Model 828
at your local parts distributor
or write for free literature.

WINSTON
ELECTRONICS INC.
4312 Main St., Phila. 27,

34

Pa.

Physically, the 350- and 400 -ma
rectifiers consist of two diode -fin
assemblies wired in series. Overall maximum voltage ratings of
these units are the same as for the
single 250 -ma units: 130 volts rms
and 380 peak inverse volts.
The 1N581 and 1N1013 units
each consist of two 250 -ma diode
units mounted on a single housing
and wired in a compact doubler
arrangement. Three terminals are
provided, and they should be
wired as labeled in Fig. 2, which
is a top view of a 1N1013. The
input terminal is color -coded with
a yellow dot.
The doubler unit is electrically
identical to two of the single 250 ma units. Which should you use?
That depends almost entirely upon
convenience in installation or ease
of wiring. The cost is almost identical either way.
Choosing the Right Rating
A generous margin is usually

provided between the output current rating of a selenium rectifier
and the actual current drain requirement, in order to allow for
the increase in forward resistance
which occurs during the first several months of use. According to
the manufacturer of germanium
rectifiers, these units are not expected to undergo this aging
effect; therefore, their current rating can correspond more closely
to the actual B+ drain of the receiver. As a result, the germanium
rectifier will not necessarily have
the same rating as another type
of rectifier which it replaces.
The proper rectifier rating can
be determined by referring to a
replacement guide or by actual
measurement of B+ current drain
-as is done to determine the
recommendations given in Photo fact folders. Pick a rectifier which
you think will have an adequate
rating, and operate it at an rms
input voltage of 125 volts. If the
rectifier does not pass more than
its rated current when operated at
this elevated voltage, it is safe to
install it permanently in the receiver.
A property of solid-state rectifiers in general is that their output voltage falls off to some extent
as current drain increases. Differently rated selenium rectifiers
have different voltage vs. current

Series

Input

Ground

Cap

Output
Filter Cap
& Choke
Fig. 2. Types 1N581 and

tain two

diodes

wired

1

as

N

1013 cona doubler.

curves, and the output of a selenium -type power supply can usually be boosted several volts simply by installation of oversize
rectifier stacks. It is interesting
to note that this practice yields no
advantage in the case of germanium rectifiers, since the voltage
vs. current curves of the various
types are all very similar.
The results of our own lab tests
agreed with the information given
in these curves. For example, we
tried a 250 -ma 1N1013 in a Zenith
Model Z1512J receiver, and found
that the current drain (285 ma)
exceeded the rating of the unit.
So, we substituted a pair of
1N1007 rectifiers, each rated at
350 ma. The current drain remained the same, as did the B+
voltage (268 volts) This test was
made at a nominal line voltage
of 117 volts. We also checked germanium rectifiers of different ratings in the same sets under various reduced and elevated line voltage conditions, and found little
difference in performance.
In all our tests, the B+ voltage
and current were both increased
by substitution of germanium for
selenium rectifiers. The high efficiency of the new units is mainly
a result of their extremely low
forward resistance. The internal
voltage drop in the forward direction is no more than 0.3 volt in
the 350- and 400 -ma rectifiers, and
0.15 volt for the 250 -ma type. Results of sample installations are
given in Tables II and III for
voltage -doubler and half-wave
rectifier circuits, respectively. Actual voltage and current increases
.
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For Safe, Dependable Electrical Protection
. . . Standardize on BUSS Fuses!
To make sure of proper operation
under all service conditions
every
BUSS fuse is tested in a sensitive electronic device that automatically rejects
any fuse not correctly calibrated, properly constructed and right in all physical
dimensions.

lessly. Shutdowns due to faulty fuses
blowing without cause are eliminated.

install will not cause costly, unnecessary
call-backs.

it is lust
good business to standardize on
BUSS fuses.

Why take a chance on anything less
than BUSS quality in fuses? There is a
complete BUSS fuse line to meet all

This careful testing is your assurance
BUSS fuses will provide equipment
with maximum protection against damage due to electrical faults.

By selling dependable BUSS fuses,
sales organizations are helping safeguard their reputation as a reliable
source for electrical supplies.

Just as important, BUSS fuses will
not give a false alarm by blowing need-

By installing BUSS fuses, service
dealers are making sure the fuses they

.

.

.

BUSS fuses are made to

In sales and service,

protect-not

your service needs.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders
Write for bulletin
SFB. Bussmann Mfg. Division (McGraw -Edison Co.) University at Jef.

.

.

ferson, St. Louis 7, Mo.

to blow, needlessly
retureroarper
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Makers of a complete
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electronic, automotive
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YOUR AEROVOX

TV
ELECTROLYTIC
CAPACITOR

REPLACEMENTS

Table II-Results of Germanium Rectifier Installation in
Voltage Doubler Circuit (Truetone Model 2D1730C).

1N1007, 350 ma.
GERMANIUM RECT.

AC INPUT
117 VOLTS

ORIG. 300 ma.
SEL. RECT.

B+ Volts
B+ Ma

262
285
535

280
310
575

248
270
500

265
295
540

Boost Volts

a

AC INPUT
110 VOLTS

B+ Volts
B+ Ma
Boost Volts
TYPE AFH (85°C)
TWIST -PRONG

ELECTROLYTICS...
the most complete line in the industry,
more exact -duplicate replacements than
anyone else. All AFH units offer improved
hermetic -sealing, sturdy terminals and
mounting prongs; hi -purity aluminum foil

construction throughout.

TYPE PRS (85°C)

TUBULAR
ELECTROLYTICS...

compact capacitors in aluminum cans
with cardboard insulating sleeves. Available in a complete selection of singles,
duals, triples and multiples. Insulated,
stranded copper wire leads standards on
all units.

TYPE PR WAX-

FILLED TUBULAR
ELECTROLYTICS...

popular and economical units in cardboard tubes manufactured to the same
high standards as more expensive metal cased types. These are exact -duplicate
replacements for TV receivers and antenna rotating devices.

TYPE SRE

"BANTAM"
ELECTROLYTICS...
small in size but big in performance.
Hermetically sealed in aluminum cans
and furnished with cardboard insulating
sleeves. Perfect for limited space assemblies and miniaturized low voltage

circuits.

All these popular Airforces TV electrolytic capacitors are always carried in stock by your local
Aerorox Distributor. Ask him for your free copy
of the complete Catalog with detailed listings
and information on all Aerorox components.

obtained in any given receiver
will depend upon a number of
factors such as the spread between the selenium rectifier rating and actual current drain, and
also the value of the series surge limiting resistor.
Note that the performance of
germanium rectifiers at 110 volts
is practically equal to that of
selenium stacks at 117 volts. This
is a clue that the new components
would be helpful in compensating
for the chronically low line voltage which is found in some areas.

in the receiver of Table II and
148 volts in that of Table III. Capacitor ratings in these sets were
300 and 150 volts, respectively.
The ratings were not actually exceeded in any receiver we tested
-just pushed near the limit.
Nevertheless, the extra strain on
the filters should be taken into
account and their condition
checked before germanium rectifiers are placed in service.
The extremely low forward resistance of a germanium diode,
and its small junction area, leave
it vulnerable to damage from excess current unless properly protected. A fusible surge -limiting resistor, which is already included
in most selenium rectifier circuits,
will provide this protection. This
component tends to limit the
charging current of the filter capacitors when the set is first
turned on and also protects the
rectifier against overloads in the
B+ system. The resistor should
have a minimum value of 4 ohms,
but higher values are permissible.
In summary, our tests indicate
that properly installed germanium
rectifiers can be expected to operate efficiently and with a minimum of trouble in television low voltage power supplies.

Precautions for Use
Since B+ voltage is increased
when germanium rectifiers are installed, you are probably wondering if it goes to excessively high
levels when line voltage rises
higher than normal-as it does in
many localities at some hours of
the day. To simulate such highvoltage conditions, we operated
each set for an extended period
with a 125 -volt AC input, turning it on and off several times.
We induced no parts failures, but
we observed that the B+ voltage
often rose until it practically
equaled the maximum ratings of
the filter capacitors. For instance,
the value of B+ became 297 volts

Ill-Results of Germanium Rectifier Installation in a
Half -Wave Rectifier Circuit (Hoffman Model GT1144U).

Table

1N1007, 350 ma.
GERMANIUM RECT.

AC INPUT
117 VOLTS

ORIG. 350 ma.
SEL. RECT.

AEROVOX CORPORATION

B+ Volts
B+ Ma

135
260
335

140
275
350

DISTRIBUTOR SALES DIVISION
NEW BEDFORD, MASS.

AC INPUT
110 VOLTS

127

133

240
315

258
335

In Canada: -AEROVOX CANADA LTD., Hamilton, Ont.
Export: Ad Auriemo, Inc., 89 Brood St., New York, N. Y.
Coble: Auriemo, N.

36

Y.

Boost Volts

B+ Volts
B+ Ma

Boost Volts
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NEWole.fe/
DRIVER UNITS

LIFETIME
GUARANTEED

ejeii*en
HIGHER POWER RATING... HIGHER EFFICIENCY, TOO!
Designed to pack a terrific sound "punch"... to penetrate high noise levels...to project sound over great
distances, the new Jensen LIFETIME Driver Units will
do the job better, more dependably, and more economically than ever before.
The D-30 (30 watts) and D-40 (40 watts) have higher
power ratings than comparable previous units. This
means that the projector can deliver more sound output and better coverage when called upon to do so.
Moreover they are more efficient although their cost is
approximately the same. This means more sound output per dollar...more sound output per watt input...
saves amplifier power and cost too.
DD -100 Superpower Driver (100 watts) is a new advance in packaged sound power, for an integrated unit
with such a high power rating has never been available
before. It makes possible concentrated projector arrays

hWt rderefilleil eP?Uf rditfäft

SPECIFICATIONS
POWER

IMPEDANCE

RATING'

OHMS

D-30

30 w.

D-40

40 w.
100 w.

MODEL

DO -100

with a power capacity of 1600 watts or even more.
We are so confident of the excellence of design, skilled
craftsmanship, precision materials and careful inspection that go into every Jensen Hypex Lifetime Driver
unit that we are taking the unprecedented step of
guaranteeing each and every one against electrical
failure indefinitely. Should any Driver Unit fail at anytime when used under normal operating conditions, we
will either repair or replace it at our option without
service charge.
Jensen LIFETIME Driver Units are standout members
of the new Jensen Professional Series...a group of
speakers covering every requirement for effective sound
communication and entertainment in commercial, industrial and institutional sound systems. We'd like
to send you Catalog 1070 which contains complete
information.

LIST

FREQUENCY
RANGE

LENGTH

DIA.

PRICE

16

75- 7,000

4hs'

414"

$27.50

16

75-10,000

4°/ie"

4%"

$36.00

°/32

75-10,000

5°/Afi"

8'/,"

$96.50
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Laramie, Chicago 38, Illinois
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enäenMANUFACTURING
S.

t

free from any service charge.
The instruction sheet supplements and is a part of the warranty under
which the Lifetime Guarantee is extended.
JENSEN MANUFACTURING COMPANY

*Integrated peech, and music program material. For sine wave or siren signal input, reduce ratings
one.half. Ratings apply on y for irequencie above horn cuto f.

6601

relr blr tertb

LIFETIME GUARANTEE
D-30; D-40 and DO -100 Lifetime Driver Units.
Every Lifetime Driver Unit is unconditionally guaranteed for life against
failure when operated according to the instructions accompanying
the unit.
Should any Lifetime Driver Unit become inoperative at anytime under
these conditions, it will be repaired or replaced at our option entirely

Division of The Muter Co.

COMPANY
In Canada, Copper Wire Products, Ltd. licensee
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recommended by the manufac-

turer.
Other visible features of the instrument include a polarity re-

arst tnformation

on A

tication

aintena

by Leslie D. Deane
New Batteryless VTVM

The Model V500 vacuum tube
voltmeter, pictured in operation
in Fig. 1, is manufactured by
Anchor Products Co., Chicago, Ill.
This portable meter is designed to
measure a wide range of voltages
and resistances frequently encountered in the service field, and
comes complete with test leads,
line cord, isolation probe, and instruction manual.
Specification features are:
1. Power Requirements-115/120
volts AC, 60 cps.
2. DC Voltmeter-ranges 0 to 3,
30, 300, and 1200 .volts; input

resistance 11 megohms; accuracy ±3% of full scale deflection.
AC Voltmeter-rms and peak to -peak voltage ranges 0 to 3,
30, 300, and 1200 volts; input
resistance 11 megohms; accuracy ±5% of full scale deflection from 30 cps to 100 mc.
4. Ohmmeter ranges R x 1, 100,
10K, and 1 meg; zero- and
ohms-adjust controls provided
on front panel.
5. DB Meter-direct decibel scale
for 3 and 30 volts AC; 300 and
1200 volt positions require additions of 40 and 52 db respectively; zero db corresponds to
6 milliwatts of AC power across
a 500 -ohm impedance.
When working with the Model
V500, one feature in particular
caught my attention. This was the
fact that the instrument operates
on all resistance ranges without
the use of internal batteries. Ex3.

38

amining the construction more
closely, I found that a rectified
portion of the AC line voltage furnishes the meter's resistive measuring circuits with power.
A full -wave bridge arrangement
of selenium rectifiers in conjunction with the zero- and ohmsadjust controls assure accurate
indications regardless of line voltage variations. This could be advantageous from the standpoint of
meter maintenance, because, with
this design feature, corrosion
problems and frequent battery
replacement are eliminated.
I tested the ohmmeter function
of the instrument by following
conventional zero and ohm adjustments outlined in the instruction
manual. Checking the values of a
number of resistors, I found the
accuracy on all scales to be very
satisfactory. For precise measurements, I nevertheless zeroed the
meter for each different range as

versing switch and a neon on -off
indicator lamp, both located on
the front panel. In addition to the
voltage, DB, and resistance ranges,
the meter scale is also marked for
a zero -center indication which
comes in handy for bias measurements or for TV sound alignment.
The isolation probe or cartridge
pictured in Fig. 2 slips directly
over the regular meter test prod
and may be used for isolation purposes when measuring voltages
from points other than ground or
in any high impedance circuit.
This accessory unit minimizes
loading and lead pickup since it
conveniently places a 100K -ohm
resistance in series with the test
lead.
Designed for field as well as
bench úse, the Model V500 VTVM
has a detachable front cover and
a separate compartment for test
leads and line cord.
Portable Transistor -Diode
Checker
As semiconductors become more
and more prevalent in modern

electronic equipment, test instruments such as transistor checkers
are likewise becoming of more
and more interest to the service
technician. Featured in the photo
of Fig. 3 is the new Sencore Model
TDC22 transistor and crystal
diode checker. This relatively
small battery -operated instrument
is produced by Service Instruments Corp. of Addison, Ill.
Specification and test features
are:

Fig. 1. Anchor Model V500 VTVM.
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Here is a real valuemuch more value than in
any other clamp -on
ammeter. Remember, in
Triplett Model 100 you
get not only a clamp -on
ammeter but a genuine

Triplett complete VoltOhm-Miliiammeter with
which you can measure
AC volts, DC volts, AC and
DC current, and Ohms.

triple
news from trìplett
_.__.

11C

AMPERES

Model 10

1st news: Triplett Model 10 Clamp -On Adapter
310 Miniature VOM it becomes an
AC clamp -on ammeter to measure AC amperes without cutting or opening current carrying wires. The split transformer yoke opens at the touch
of a lever to fit around a single conductor or bus-bar for direct readings
of AC amperes from 6 to 300 in 6 stem. Model 10 $14.50 net.
The Model 10 can be separated from the Model 310 as shown in the drawing at left by No. 311 lead attachment. This permits readings in difficult
locations. No. 311 leads $1.90 net.
2nd news: Triplett Model 101 Line Separator
Serves to plug in at outlet to divide 2 conductor cords for clamp -on measuring. Makes accurate, rapid-testing of radio and TV sets, phonographs,
appliances, motors, etc. possible without opening or splitting double conductors. Also serves to increase ammeter sensitivity l0X and 20X, if
desirable, for easier reading. Model 101 $5.50 net.
3rd news: All four parts are available conveniently packaged in one handy,
durable, high-quality carrying case. This complete package is known as
Triplett Model 100 and is priced at $31.90 net.
Model 100 consists of Model 310 VOM, Model 10 Clamp-On Adapter,
Model 101 Line Separator, No. 311 leads and carrying case with provision
for all parts.

Just plug into any Triplett Model

Triplett Electrical
Instrument Company
Bluffton, Ohio
53

years of experience

In addition, to use with the Model 310, the Model 10 Adapter also can be
used as a Clamp -On Ammeter with any Volt-Ohm-Milliammeter having a
3 AC volt scale at 5000 Ohms per volt such as Triplett Models 630, 630-A,
630 -NA, 631, etc., by employing Triplett No. 611 leads, $1.90 net.

Triplett Model 100 gives you the world's most flexible test equipment
for all electrical and electronic applicctions.

,n

631

630 -NA

630

630-A

310

630-T

666 -NN

625 -NA

How's

your

roof -top

"wrestling" with

heavy-

Fig. 2. Converting test prod to isolation
probe for Anchor VTVM.

Fig. 3. Sencore Model TDC22 transistor diode checker, ready for use.

weight, octopuses?

1.

2.

3.

Discouraged at how fast some "miracle" antennas
disintegrate in wind, ice and snow?

4.

Power Source-one self-contained 6-volt battery.
Contact Provisions-one standard -base transistor socket plus
separate emitter, base, and collector test leads.
PNP-NPN Transistor Testbase-emitter and base -collector
leakage current with open base
element. Base current amplification factor (ß) with preset
collector current of 1.5 ma.
Special noise level test also outlined in manual.
Crystal Diode Test-forward
and reverse resistance measured in terms of current flow;
reverse voltage limited to 2
volts for protection of UHF
diodes.

How

you stand up under customer tonguelashings about weak, snowy pictures?

do

had
enough?
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I recently had the chance to use
one of these units while performing experimental work on a few
portable transistor radios and I
thought our readers might be interested in the operating procedures for checking a transistor
using this particular instrument.
Testing a transistor usually involves two separate operations
comparable to the shorts and emission test of a tube checker. For
the Model TDC22, the first operation is termed the leakage test.
Here a transistor is checked for an
open, short, or excessive leakage.
When checking an RCA 2N109
transistor, I first consulted the setup chart provided with the instrument. This chart has a complete
listing of transistor types and their
test set-up data. I noted from the
chart that the 2N109 is a p-n -p
transistor so I placed the selector
switch in the PNP position. I next
noticed that a letter "D" followed

the transistor number on the setup chart. This letter corresponds
to a certain leakage scale to be
used when reading the meter.
There are four individual leakage
scales-A, B, C, and D. Each is
intended for use with a certain
characteristic group of transistors.
Following the letter designation
for the 2N109 was the number
"12." This number indicates the
proper setting of the instrument's
gain control. The control is calibrated in divisions of 2 from 0 to
100, so I proceeded to set the
pointer on the first mark beyond
the indicated 10 position. Since
the transistor I was testing was a
plug-in type, I inserted its small
leads into the test socket provided
on the front panel. At this point I
was able to read leakage current
directly from the D scale of the
meter. In this particular case, the
meter needle remained in the
green area indicating that the
transistor possessed normal leakage characteristics. If the needle
swings all the way to the right in
this test, the transistor is shorted.
If an absence of needle deflection
is noted, the transistor is open.
The next step was to check the
gain or amplification characteristic
of the unit. I accomplished this by
depressing the gain button conveniently located on the front of
the instrument. This time the
needle came to rest in the center
green area of the top scale marked
"Gain." This was par for the
course-so the transistor checked
good.
Three -in -One
Portable Tube Tester
The piece of equipment shown
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in Fig. 4 represents one of the
latest ideas in portable tube testing instruments. Developed and
produced by Seco Mfg. Co. of
Minneapolis, Minn., the Model 107
tube tester is capable of performing three basic tests on popular
radio and TV vacuum tubes.
Weighing only 111/2 pounds and
housing a number of pre -wired
tube sockets in its lid, the unit is
very handy to carry on service
calls.
Test features are:

Leakage and Shorts Testtubes are automatically checked
for leaks, shorts or grid emission. Pre -wired sockets may be
used for all popular tube types.
2. Conductance Test-all popular
amplifier tubes are tested for
dynamic mutual conductance in
pre -wired sockets, "good -bad"
and "relative %" scales provided.
3. Emission Test-all tubes may
be tested for cathode emission,
6 different type sockets provided on main chassis, complete
set-up data supplied with instrument.
When checking out this unit in
our test equipment lab, the first
feature I noticed was its compact
design. When the tester is closed
into a small carrying case, it measures only 121/2" X 9" X 6". With
the case open, however, the size of
the instrument is comparable to
many counter type testers. Another interesting feature is the
6AF6G tuning -eye tube employed
as an indicator for the grid emission and shorts test.
In order to familiarize the
reader with the operation of this
apparatus, let's see exactly how
tubes are tested in the Model 107.
To understand more fully the test
procedures, I have pointed out
several significant features in

^n

t^ianÌ11.1.,

o

hili

e

1.

Fig. 4.
The pre-wired tube sockets in
the lid or cover of the instrument
are used when checking common
amplifier type tubes for shorts,
leakage, and mutual conductance.
Tubes are checked in a matter of
seconds due to the individual
sockets being wired and ready for
test. In addition, the simple set-up
data is clearly printed on the
socket panel. The only adjustments required for test in the pre wired section are filament voltage
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TACO
antennas
work right!

To TACO..

\`

`

Taco Topliner antennas
are streamlined, strong, and
powerful performers. They come
out of the carton clean, easy to
assemble on the roof, and once installed,
they stay up! Customer satisfaction is
assured, because no other antenna made
provides so much gain pound -for -pound.

Easier installation and customer satisfaction add up to more profit for you. Don't
keep putting up with antenna problems
-turn to Taco and start making money...

-WAIL IE

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y.
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont
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8 NEW

Master Unit
Pre -wired

Special
Normal
Switch

Test Sockets

Tube Sockets
Eye

Adjustment

Tube Data

Flip -chart

Meter
Set-up Data

PRODUCTS
... just a few of the

many
new B -T precision
engineered products

Indicator

Eye

Filament
Voltage Selector

a

\'Circuit

\ Selector

éI
Load

Line

FIELD STRENGTH METER Model FSM-1
A portable precision instrument for
accurate measurement of RF signals.
Continuous tuning from 54 me to 216
me covering VHF -TV, FM, mobile, aircraft, ham, industrial and CD. Use of
B -T UHF converter extends range to
entire UHF band.
$310 net

3 MASTERLINE CRYSTAL CONTROLLED CONVERTERS
Model MVC:

Hi

Model MLC:

Lo -to -Lo channel

Model MUC:

-to -Lo channel VHF converter.

UHF to VHF

VHF

converter.

converter.

Extremely stable, self -powered with two matched
75 ohm outputs. All channel VHF mixing network. Flat within '/I db over full 6 me output.
For color and black and white TV.

4 INDOOR TV SYSTEM TAPOFFS
Easy to install, matched low cost tapoffs
Model 101-75: single isolated tapoff
for recessed mounting. For RG -1 /U or
RG -59/U, with 75 ohm jack.
Model 101-300: has 300 ohm terminals.
1

Model To2-75: two 75 ohm outlets from
RG -1 /U or RG -59/U cable.
Model 102-300: two 300 ohm isolated
outlets from RG -1 /U or RG -59/U cable.
1

1

sold by electronic parts distributors
for further information

use coupon below

BLONDER -TONGUE LABS, INC.
9-25 Ailing Street, Newark 2, N. J.

PF -9

Please send me literature covering:
Field Strength Meter
Masterline Converters
Indoor TV System Tapoffs

Name
Address

City

42

Zone

State

Adjust___

Provisions

Test Switch

Control

Set-up Lever
Switches

Fig. 4. Seco Model 107 tube tester.

and load.
With the test switch in the 'grid
circuit test" position, the eye indicator will detect any leakage,
shorts, or grid emission immediately upon insertion of the tube in
the proper socket.
To check a tube's dynamic mutual conductance, the test switch
is moved to its upper position
marked "D.M.C." The merit of the
tube can then be read directly on
the "good -bad" or ro scale of the
meter. Twin type and dual purpose tubes are tested by first placing the test switch in the upper
position and then in its lower
position labeled "D.M.C. 2nd section." Dual purpose tubes may require different load settings for
each section tested, while the twin
type only requires one load value
for both tests.
After reading over the instructions completely, I became aware
of the fact that tubes can also be
tested for shorts, leakage, grid
emission, and for cathode emission
on the "master unit" or main chassis. Six tube sockets are provided
directly above the meter panel.
These sockets are not pre -wired
but are set up for test by adjusting the controls and lever type
switches pointed out in Fig. 4. To
test a tube in this section of the
tester, I first looked up the test
data in the tube index flip -chart.
The flip -chart supplied with the
instrument resembles a telephone

index pad having a small sliding
indexing device and a spring loaded opener.
After setting up the filament
voltage, load, and lever switches
according to instructions, I inserted the tube in the proper
socket and waited for a short
warm-up period. With the "circuit
selector" switch in the "grid circuit test" position, the tube is first
tested for shorts, leakage, and grid
emission by observing the eye indicator. As in the other test using
the pre -wired sockets, if the eye
opens into the red or "bad" area
the tube is defective. To perform
the emission test, I next moved
the "circuit selector" switch to the
"cathode emission" position. I was
then able to read the merit of the
tube on the "good -bad" meter
scale. The Model 107 also provides
an element analysis test which
checks for shorts between individual tube elements. In addition,

"I

SUSPECT HE'S GOT THAT CUE BALL

RAD 10 CONTROLLED

PF REPORTER
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FOR ALL YOUR TRANSFORMER NEEDS...

STANCOR
One line will satisfy the huge majority of your
transformer needs . . . STANCOR. Why waste
time shopping around? You can depend on your
STANCOR distributor to have the transformer
you want, always.
Do you have our latest catalog and replacement
guides? Write for them today. (Free, of course.)

CHICAGO STANDARD
TRANSFORMER CORPORATION
3503 ADDISON STREET

CHICAGO 18, ILLINOIS

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y.

the manufacturer recommends a
quick and easy continuity test setup for servicing series -filament receivers.
In -Circuit Selenium Rectifier

Tester

Today's trend toward low-priced
portable TV has brought about an
increasing number of transformerless receivers to the modern
market. With this trend, the service technician naturally becomes
more concerned with instruments
which can help him determine the

quality of the selenium, germanium, or silicon power rectifiers
used in these receivers. Such an
instrument is pictured in Fig. 5the Model SRT-1 in -circuit selenium rectifier tester, manufactured by Century Electronics Co.,
Inc., Mineola, New York.
Specifications and test features
are:
1. Power Requirements -117 volts
AC, 60 cps within a tolerance
of ±10%.
2. In and Out of Circuit Testchecks rectifiers for quality,

WORLD'S LARGEST
MANUFACTURER OF

fading, shorts, opens, arcing,
and life expectancy; separate
"Replace
?
Good" meter
scales provided for both in and
out of circuit tests.
Components Tested-checks all
power rectifiers rated from 10
to 500 ma regardless of type of
construction.
Test Ranges -10 to 40, 65 to

- -

3.

4.

100, 150 to 200, 250 to 300, 350
to 400, and 450 to 500 ma.
5.

Safety Features-will not blow
fuses or damage units under
test, well insulated test leads
with voltage applied only when
"test" switch is depressed, instrument case isolated from
power line.

ANTENNAS PRESENTS

4sctea14
LINE OF

Oaid

MODEL 1-801

with "PRESTO"

INSTANT MOUNT ASSEMBLY
THAT OPENS AS EASILY
AS AN UMBRELLA!

MODEL T-771

Remove from box

COMPARE

Open elements

and Presto, it's ready!

TENNA FEATURES!

Arrays are full size and completely pre assembled
New Polyethylene Cable Anchor removes all tension from terminals Front Bracket
made of heavy spring temper aluminum alloy
with High Q molded plastic insulator
Rear
Bracket made of heavy gauge aluminum to resist strongest gales and heaviest ice
Doweled
Director Bar on
elements prevent whistling
Bar -X models improves performance on higher

MODEL T-811

MODEL T-791

Full line: 8 single array models, 8
channels
stacked models and 8 "Do-it-yourself" models.

THE TENNA MANUFACTURING CO.
CLEVELAND 25, OHIO
BAR X

BAR X

MODEL T-751

MODEL T-851

ALL MODELS AVAILABLE SINGLE OR STACKED

IN
44

INDIVIDUAL BOXES

OR

IN

BULK

Fig. 5. Century Model SRT-1 in -circuit
selenium rectifier tester.

In my lab examination of this
particular instrument, I found its
in -circuit test to be of considerable interest and value. The setup procedure for in-circuit testing of single or double rectifier
power supplies is relatively simple; however, I found that interpreting the results of such a test
requires a little thought.
Following instructions, I decided to check the selenium
rectifiers employed in a typical
voltage -doubler circuit of a TV receiver. My first step was to disconnect the set from the power
line and from all ground connections-including any grounded
antenna systems. I next determined the approximate current
rating of the units to be tested.
In this instance, the type numbers

printed on the rectifiers indicated
both were 350 ma. If the current
value of a unit is not apparent, the
manufacturer of the Model SRT-1
provides a handy chart telling how
to identify this rating.
PF REPORTER
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hit the target again ...
with this new, modern version of the
most Wanted service -test instrument.
We

Pyramid introduces the CRA-2

Capacitor -Resistor Analyzer, a versatile, up-to-date, moderately priced test
instrument. The CRA-2 is the perfect
-multi-purpose analyzer for the technician, serviceman and engineer, in
industrial and military electronics,
black and white, and color television,
and all related. fields.
The guesswork has been removed
from circuit trouble shooting. When
making leakage -current measurements,
the values are read directly from the
meter "while the rated operating voltage is applied to the capacitor. A
vacuum -tube ohmmeter circuit displays accurate insulation -resistance
values on the meter for many types of
capacitors. The extended range calibrated power factor control permits
power factor measurements of electrolytic capacitors rated as low as 6 volts
DC working and as high as 600 volts
DC working: This special "QUICK
CHECK" circuit performs rapid "IN
CIRCUIT" test for short, open, intermittent high RF impedance and high
power factor without removing or disconnecting the component from its
operating circuit.

DEPENDABLE

FEATURES
in circuit test for Open Circuits.
Short Circuits. Intermittents. High RF
Impedance. High Power Factor.

"Quick Check"

Speedily and accurately checks:
Capacitance. Power Factor. Resistance.
Insulation -Resistance. Leakage Current.
Precision meter for accurate readings of
leakage current, applied voltage and

insulation resistance.
ì11111111111114

Combination Wien and Wheatstone bridge.
Accurate vacuum -tube meter circuit.

Examine it today
Being introduced by leading Electronic Parts Distributors

PYRAMID
1

ELECTRIC COMPANY

445 -ludscn Blvd., North Bergen, New Jersey

Parts of the highest quality are used. Wire
and wiring meet military specifications.

AMPHENOL
TWIN LEAD
HANKS
- -

-'Yto 1.,01!/j
Otrad(a-

50

FEET
GENUINE

job -size hanks make
your selling job, your installing job
easier! Pre -assembled with lugs on
one end, attractively packaged in
convenient 25, 50, 75 and 100 foot
lengths, AMPHENOL hanks are easy
to use for new and replacement
installations, easy to sell to the "do
it yourself" market. No bulky
spools to handle, just job size hanks
for every twin lead application!
AMPHENOL

CAM

214-056

ne.

FLAT

TWIN LEAD

REASSEMBLED!
LUGS ON ONE END!

WIfl

Lighten up your work load,
boost your sales with
Twin Lead hanks!

PHENos.

AM HEMOL ELEC1RONICS CORPC RATIJN

AMPHENOL

CHICAGO 30, ILNOIS

Araila7le in Hanks of
Part No.

Description

214-318

Indoor -60 mil.

214-056

Standard

mil.

7

28

214-559

Steelcore-72 mil.

7

28 copperweld cond.

-60

7

504t.

25 ft.

75

ft

100 ft.

28 pure copper cond.

pure copper cond.

214.298

Rotat5r-4 conductor -7

214-100

CentLry-100 mil.

214.271

Au-Core-U. S.

7

78

28

pure copper tend.

pure copper cond.

Now
Pat. 2543696

7

28

Anil -lie

in Cc'

pure copper cond.

Knowing the rectifiers I was
about to test were rated at 350, I
placed the rating switch on the
350 to 400 ma position and turned
on the instrument. I then plugged
the test leads into the jacks on the
front panel and connected the
clip ends to the first rectifier. I
observed the polarity of the leads
and attached the red test lead to
the positive cathode terminal and
the black to the negative anode
terminal. The instruction manual
contains a section entitled "How
to Tell Rectifier Polarity." This information comes in handy when
rectifiers are uncoded or when
their markings are not distinguishable.
With the apparatus all set up to
check the first rectifier, I pressed
down on the test switch and observed the top meter scale. The
meter needle came to rest in the
green area marked "good," indicating that the unit passed the
test. My next step was to make
the "life -expectance" test. This I
accomplished by holding the test
switch down for about 20 seconds.
The reading fell only slightly, indicating the rectifier had a fair
life expectance. Had the needle
dropped or faded to the "?" or
"bad" area of the scale, the unit
would not have been long for this
world.
One might keep in mind that
when making an in-circuit test,
unfavorable indications can either
mean a short in the rectifier,
wrong connection of test leads, or
a short in the receiver circuitry. A
short in the receiver will often
damage the power supply; therefore, after the circuit short is removed always recheck the rectifiers.

for finest quality, virgin
polyethylene is used in all
AMPHENOL Twin Leads.

MPHENOL ELECTR)NICS CORPORATI)N
chicagc .i0, illinois

I tested the other rectifier of the
doubler network in the same manner as the first and found it also
serviceable. When testing either
rectifier, if the other had smoked
or sparked, I then would have immediately known that the other
unit was bad. Also, if one had
checked weak, I would have
tested the other before deciding.
Then I would have replaced the
weakest and rechecked the remaining unit. The manual recommends that, once a short is detected, it's a good idea to unsolder
the rectifier and make an out -of circuit test.

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

in just minutes for only*
a look at this problem: A negative picture such as
illustrated is the result of a lack of proper AGC voltagecaJsing one or more stages in the tuner, IF, video detector
or video amplifier stages to be over -driven. Look for the
following possible causes:
1. AGC control (R6) improperly adjusted
2. Defective keyer (V7A) in AGC circuit
3. Defective RF, mixer, or video IF tubes
4. Defective video detector tube or crystal
5. Defective video amplifier tube
6. Defective coupling capacitor (C42)
7. Defective component in AGC line
With the applicable PHOTOFACT Folder at your fingertips, you trouble-shoot and solve this problem in minutes.
Here's how:
First check the AGC control for possible misadjustment
as per instructions in "Servicing In The Field" notes which
you'll find in every PHOTOFACT Folder. (You'll easily find
the AGC control location on the Tube Placement Chart.)

Let's take

6

1

2 ç per model!

Using the same chart, you will quickly locate and check the
suspected tubes. Tubes and AGC adjustment okay?-then:
Check waveforms W3 and W4 in the AGC Keying circuit
and waveforms in the video circuit to isolate the faulty component. Example: A loss of signal waveform at W4 would
indicate an open coupling capacitor (C42). Correct waveforms are always shown right on the PHOTOFACT Standard
Notation Schematic.
Correct voltages, also shown on the Standard Notation
Schematic, and resistances (in easy -to -read chart form) help
you locate faulty components with speed. You'll find, too,
how easy and fast it is to locate parts by means of the exclusive PHOTOFACT chassis photo views, with call -outs keyed to
the schematic. And finally, you'll find the proper replacements for all components listed in the complete PHOTOFACT
parts list.
Lt's no accident that over fourteen million PHOTOFACT
Folder Sets are in use, helping thousands of Service Technicians do their work faster and more profitably every day.
PHOTOFACT pays for itself because it automatically boosts
your output and earnings.

prefer-checking of waveform, voltage or resistanceyou'll find all the information you need at your finger-tips in PHOTOFACT.

Use the servicing method you

a_

_

For only *21/2¢ per model, PHOTOFACT helps you solve your service
problems in just minutes-helps you service more sets and earn more daily!
"Based on the average number of models covered in

a

single set of PHOTOFACT Folders.

HOWARD W. SAMS & CO., INC.

.a.....

Howard W. Sams & Co., Inc.
2201 E.46th St., Indianapolis 5, Ind.
Put me on your mailing list to receive the Sams Photo fact Index and Supplements. My (letterhead) (business

n/7eKi rmcirs

MONEY BACK
GUARANTEE!
Gota tough repair? Try this-at Howard W. Sams'
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the re-

ceiver. Then use it on the actual repair. If PHOTO FACT doesn't save you time, doesn't make the job
easier and more profitable for you, Howard W.
Sams wants you to return the complete Folder Set
direct to him and he'll refund your purchase price
promptly. GET THE PROOF FOR YOURSELFTRY PHOTOFACT NOW)
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FOR SERVICE

I'm

TECHNICIANS ONLY

Service Technician:

My Distributor

Fill out and mail coupon
today for Free subscription
to the Sams Photofact Index

full time;

D part time

is

Shop Name

Attn

-your

up-to-date guide to
virtually any receiver model
ever to come into your shop.
Send coupon now.

a

Address
City
L
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State

J
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This visit we pick up George
as he enters the home of an anxious customer who is suffering
with an ailing TV. Eager to gather
all the facts of the case, George
questions the client as he removes
the back and plugs in a cheater
cord. He listens with one ear to

the owner's explanation while
awaiting picture and sound from
the late-model portable receiver.
A few seconds later, just as the
key witness had stated, the sound
came on normal but the picture or
raster appeared as a narrow horizontal line across the center of
the screen. Opening up his tube
caddy, our modern Sherlock
Holmes went right to work. He
had been faced with these same
clues on other cases and knew
exactly where to start his investigation.
Poking his flashlight in the back
of the cabinet, George located a
small tube layout diagram. From
this he learned the set employed
a single 6CM7 for both vertical oscillator and output stages.
Thinking that perhaps a new
6CM7 would solve the case, he
immediately replaced this tube
with one from his caddy. Much to
his disappointment, however, the
vertical sweep did not return.
Even after a considerable warmup time, the bright line still appeared across the center of the
screen.
George next varied the vertical
hold, height and linearity controls but found that they had no
visible effect on the symptom. Before giving up, he substituted another 6CM7 and carefully moved
the tube in its socket to make sure
it was making proper contact.
With the handle of his screwdriver, he also tapped on the vertical output transformer and yoke,
hoping to see the sweep intermittently fill the screen. This bit
of detective work uncovered no
new clues, so George was forced
to pull the set and return to the
shop with the case yet unsolved.
Later, we find George at his
bench removing the vertical type
chassis from its portable cabinet.
George had recently repaired a
set having a similar vertical sweep
system so he decided to go ahead
and examine the circuit without
looking up any service literature.
Besides, he wasn't sure if he had
48

THE CASE OF THE DOUBLE-DECKER PICTURE
by Leslie D. Deane
the information on this particular
set. The circuit, as George recalled, was a multivibrator-output
arrangement using two triode

however, from the markings and
size of the unit he was sure it was
an .01 at 1600 volts. At first he
was a little puzzled over the high
voltage rating but he knew there
was a fairly husky pulse present
on the plate of the output "tube
and that his interpretation of the
markings were probably right.
Even though George maintains
a fairly adequate stock of components in his shop, he still felt relieved to find a suitable replacement in his parts cabinet. Feeling
that he now had the case wrapped
up, he quickly soldered the new
component in the circuit, connected an antenna, and applied
power to the chassis. He waited a
moment, then adjusted the controls and tuner for a picture. The
vertical was running all over the

stages. (See Fig. 1.)
Giving the circuit components
a look, George failed to see any
discolored resistors, but he did
notice that one of the feedback
capacitors (C6 in Fig. 1) appeared
a little oily. Our detective was in
luck-for after a few quick resistance measurements he thought
he had found the trouble. Disconnecting one end of C6, he measured approximately 200K ohms
across the capacitor.
The unit was a black molded
job with color code stripes. As is
true of so many of us, George had
not completely mastered the art
of reading capacitor color codes;

6CM7
Sync
Circuit

1

Output
Trans

Deflection
Yoke

Vert

Height

Hold

8+

Boost

Fig. 1. Diagram of George's vertical sweep circuit.
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Hermetically
Sealed
125°C

SANGAMO SILVERED MICA
BUTTON CAPACITORS
Sangamo's design engineers have developed these hermetically
sealed mica button capacitors especially for high frequency
applications under severe humidity and temperature conditions.

HIGH RELIABILITY MANUFACTURING FACILITIES

Sangamo's ":ontrolled conditions" facilities for the
exclusive manufacturing of high reliability capacitors
assure really fine capacitors for your most critical
military or industrial applications.

The unique internal design results in low inherent inductance
-ideal for application at frequencies up to 500 megacycles per
second in tuning, coupling and by-pass circuits. The silver
plated case serves as both the low potential terminal and as
an electrostatic shield.
These units meet all requirements for V.H.F. and U.H.F. applications and meet Joint Army -Navy specification MILC-10950B
(proposed). Operating temperature range is from -50°C to
125°C. Specify these high reliability capacitors for your most
critical applications. Write for new Catalog 2311 on Sangamo
Silvered Mica Button type capacitors.
AVAILABLE-Stand-off with ground lug, Stand-off
without ground lug, Feed-thru without mounting lugs, Stand-off
without pedestal, and Feed-thru with mounting lugs.
FIVE TYPES

SANGAMO ELECTRIC COMPANY
Electronic Components Division

SPRINGFIELD, ILLINOIS
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Rectifier replacement is now further simplified by
the "Miraculous Twins"-the M-150 for all radio
sets and the M-500 for television and electronic devices. Just two models will fulfill most of your
rectifier requirements.

Write for further information on these popular

Sarkes Tarzian Silicon Rectifiers.

,a rkes

arzian

INC.

RECTIFIER DIVISION
DEPT. PF 3, 415 NORTH COLLEGE AVE.,

BLOOMINGTON, INDIANA

IN CANADA: 700 WESTON RD., TORONTO 9, TEL. ROGERS 2-7535
EXPORT: AD AURIEMA, INC., NEW YORK CITY
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place, so he located the hold control and adjusted it. But, lo and
behold, two almost complete pictures locked in on the face of the
screen. (See head illustration. The
dark area at top of screen was
caused by photographic limitations.)
Stepping back away from the
bench to get a better look at the
puzzling pattern, George thought
to himself, "Do you suppose I've
got another trouble in that
blankety-blank circuit?" Before
getting panicky, however, he
switched to another operating
channel-here again, though, the
two separate pictures boomed in.
He then tried adjusting the vertical linearity and height controls but, naturally, they had little
or no effect upon sweep frequency.
Thinking that perhaps the component he had used as a replacement might have been defective,
George proceeded to substitute
another in its place. This effort,
however, proved fruitless, for the
trouble still remained, with the
picture locking in at 30 cycles.
Before going any further, our
mastermind came to the conclusion that he'd better use some
service literature. "Ah ha!" he
exclaimed, as he found the folder
covering the set in his files.
Spreading the schematic out in
front of him, George decided first
to take a few voltage readings
around the circuit. Measuring
plate, grid and cathode voltages
on each section of the 6CM7, he
found all values to be within
tolerance except the grid voltage
on the first stage-the service literature called for a -3 volts while
George measured about -6.
With no more clues to go on
than this, he proceeded to check
and even replace Cl, Rl, and R10.
(See Fig. 1.) He also measured
the value of all other resistors in
the circuit and substituted electrolytics for C7 and C8-but to
no avail.
George thought to himself,
"This is it-I've had it! But, still,
there must be something I'm overlooking." Examining the schematic more closely, George finally
4iscovered his error. The trouble,
iecidentally, was very obvious. An
explanation to the solution of this
baffling case can be found on
page 65.
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Here's the Sensational

V-M

Stereo Duo

to Sell the Mass

Market... and Sell It Now!

...

V -M tape-o-matic`"'
it's a quality monaural and stereophonic 'tape player';
it's also a complete, professional -quality monaural tape recorder. Sell it for

stereo; sell it for recording. Why risk money on stereo -only units when you can
sell this dual-purpose unit? Just $209.95.*

Sell V -M StereoVoice Speaker with Amplifier for stereo with tape-o-matic.
It's a smart sound and style "look-alike." Sell it separately, too. StereoVoice
includes the new V -M Model 8810 amplifier; frequency response, 30-20,000.
Model 166, $75.* (Model 8810, $35,* is a real seller in its own right, too. You
can install it in V -M Model 27 external speaker or any custom hi-fi system.)

How Sensational can you get? For only $284.95', you sell your customers

quality stereo, hi-fi portable tape recorder and an external speaker with amplifier. You can't miss with this sensational V -M deal that no competition touches
or even comes close to!

Have the mass market on your doorstep. See your V-M Distributor
*Slightly hegher

oice

the
V -M

CORPORATION

en

the west.

of Music®
BENTON HARBOR, MICHIGAN

WORLD'S LARGEST MANUFACTURER OF PHONOGRAPHS AND RECORD CHANGERS
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tuners

Modern RF Stages and Their
Output Circuits
n

The various RF amplifier circuits in common use can be classified into four basic types; pentode,
cascode, neutrode and tetrode. It
is to the technician's advantage to
know the features of each type so
that he will be able to recognize
variations in each class and understand how the performance of
each may be affected by tube replacement and other normal servicing requirements. The following data is presented with this in
mind.

3-8..,,

_

:

_

vr.

=

'o -

120

mmf
6.3VAC

B -4-

105V
AGC

Pentode Circuit
This RF circuit (Fig. 1) was one
of the first to be utilized and gets
its name from the type of tube
employed, a sharp cutoff pentode
operated class A. Its chief advantage is that it will perform satisfactorily, without any complex
neutralizing, from a low voltage
(100-volt) power supply. The fact
that this circuit generates more
noise than a triode circuit and
is therefore not as suitable for
fringe -area operation does not
lessen its usefulness in strong signal areas. For the most part, the
circuit is very stable, and tube
52

Fig. 1. Pentode RF

amplifier circuit.

Tube and
_L_ Stray Capacity
-r-

15K,,,j

Fig. 2. Simplified RF input

circuit.

replacement or minor component
aging has only a small effect on its
frequency response characteristics.
Now that we've seen where this

type of circuit is employed, let's
get into an analysis of its salient
points. In Fig. 1, you will notice
a 3-8 mmf trimmer capacitor (C6)
from the lower side of the grid
coil to chassis. At first glance, this
trimmer does not seem to be a
part of the tuned input circuit;
however, when the circuit is redrawn (Fig. 2), it can be seen that
the trimmer is actually in series
with the input capacity of the RF
amplifier tube.
The equivalent value of two
capacitors in series is less than
that of the smaller unit; therefore,
the effect of the trimmer is to reduce the capacity of the tuned
circuit. It also minimizes variations in circuit capacity due to
replacement of the RF amplifier
tube.
As an example, let's examine
the effect of tube changes in hypothetical circuits, one with a series
padder and one without. In a circuit without a padder (Fig. 3A),
it is easy to see that replacement
of the tube with one having 1 mmf
less input capacity would cause a
1-mmf change in the tuned circuit
capacity. On the other hand, the
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thousands of servicemen have happily discovered

TOBE
QUALITY
SERVICE
CAPACITORS
have you?
Specify
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! 6mmf
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FROM TRIAD
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Tube and Stray
Capacity

-t.(6mmf
mmf

T

-1-

(B)

Fig. 3. Circuit tuned with stray capacity
compared with one using series trimmer.

same tube change in the circuit
of Fig. 3B will affect circuit capacity in accordance with the
formula,
C`

Cl C2
Cl + C2

The circuit capacity is now 3
mmf. A reduction of 1 mmf in

12 NEW FLYBACKS
AVAILABLE NOW
See our TV -57 Replacement Guide!

tube capacity would reduce the
total capacitance to 2.72 mmf, a
change of only .28 mmf. Thus, the
frequency response of pentode
circuits incorporating a trimmer
unit is relatively unaffected by replacement of the tube. In the plate
circuit of Fig. 1, we find a trimmer
(C8) from the plate to ground.
The plate coil connects to signal

ground by virtue of the very low
impedance to RF of the 120-mmf
capacitor C9. This means that the
trimmer plus the stray and output
capacities of the stage comprise
the tuned circuit capacity. Since
the output capacity (plate to
cathode) of pentode RF amplifiers
is normally quite small (usually
less than 2 mmf), tube replacement does not materially alter the
bandpass response of the output
circuit.
The RF amplifier stage must
govern most of the selectivity and
sensitivity of the tuner, and since
the grid circuit is very broadly
tuned, the plate circuit is designed
to present the desired RF signal
with an impedance as high as possible in order to maximize the
gain and selectivity. The necessary
bandwidth is further governed by
the degree of coupling between
the RF -plate and mixer -grid coils.
Cascode Circuit
The term "cascode amplifier"
is generally used to define an RF
circuit like that in Fig. 4, where
two triodes (usually in the same
envelope) are connected in series.
The 4-mmf capacitor from the
signal grid of the first triode
.3mmf

yL

1

To

Gimmick

°
1000
mOmf

.

Mixer
Grid
Ckt

ToMixer
°.56mmf

Grid

Ckt

o
o

Note: Triad's Service Aid #2 for
the Professional Television Man
will contain complete information
on the characteristics and use of
Triad's New Flybacks. Reserve
your free copy now. Ask your distributor, or write to us!

To

o

Mixer

.91mmf Grid Ckt
o

4700

o
o

Input

( 1000
mmf

O

Sign(
750K

B+
AGC
al4055

REDWOOD AVENUE, VENICE, CALIF.
STATE STREET, HUNTINGTON, IND.

812 E.

A
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Fig. 4. Cascode RF

amplifier circuit used in

a

switch -type tuner.
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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

$19950*'

at

...

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 requirements ... 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
design-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 95% of the currently
active TV tube types. In addition,
accessory cards and punch are available
for punching your own cards, enabling
you to keep your instrument current as
new tube types are released.
test it for yourself ... at your
See it
local RCA Distributor's

...

SIMPLE AS A -B -C

!

ACCURATE AUTOMATIC

Ci

ANALYSIS

merely insert card in matrix

automatically sets up, not only
socket connections, but all operating voltages such as filament,
signal, plate and screen voltages,
and bias(bothfixed and cathode).
checks tubes for transconductance,
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

b

flip power lever to "power -on"
position

sensitivity ranges.
12 -volt plate and screen supply
for testing new automobile tubes.
meter protected against burnout.

r-4

C

calibration card provided for
checking instrument.

active card magazine capacity
-350; storage capacity -350
a total capacity of 700 cards.

1

press calibrate lever and adjust

calibration control

.

!

"User Price (Optional)

RADIO CORPORATION of AMERICA
COMPONENTS DIVISION
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It's a sure thing
...the odds are 4 to
in your favor!

1

Stable mates in Centralab's long line of championsModel WW and WN Wirewounds pack a 5 -watt control into a 2 -watt size, in short- or long-shaft styles.
Now, one size takes care of 2-, 3-, 4-, and 5 -watt replacements in TV, hi-fi, home and auto radio sets.
Every Centralab Wirewound is a real thoroughbred and gives you a winning ticket that cuts inventory, 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 versatile controls. Complete information on these and
other top-quality Centralab components can be found
in Centralab's new catalog 30.

abc

A
942
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DIVISION OF GLOBE -UNION INC.
I

EAST KEEFE

AVENUE

MILWAUKEE

1,

WISCONSIN

stands out like a prune in a bowl
of milk because we have previously given good reasons why
this wasn't necessary. In this particular switch type tuner, however, the stray wiring and distributed capacities are very low. In
addition, the input capacity of a
6BZ7 is only 2.5 mmf; consequently, the manufacturer found
it necessary to add this small
amount of capacity in order to
achieve the desired bandwidth and
selectivity on each channel.
One consideration that must be
given when using a triode is the
feedback path through the relatively high capacity from plate to
grid. If the tube is connected in a
grounded cathode configuration,
the feedback signal causes regeneration and results in undesirable
noise. The feedback signal can be
neutralized by providing a second
feedback path which reverses the
phase of the second signal and
provides cancellation.
In the circuit of Fig. 4, neutralization of the first section has been
accomplished by feeding a certain
amount of energy from the plate
to the grid through the 2.7-mmf
C,,. Notice that the feedback is to
the low end of the grid inductance, thus providing the necessary
180° phase reversal to neutralize
the stage. The grid of the second
section is at AC ground because
of the 1000-mmf capacitor, and
the signal is applied to the cathode.
This hookup eliminates the feedback path and requires no neutralization.
The grid of the first stage is controlled by AGC bias so that the
output from the tuner will not
overload the IF section under
strong signal conditions. The control grid of the second section is
held at a constant DC level by the
voltage present at the junction of
the 750K and 1-megohm resistors;
thus, when the first section conducts less due to AGC action, the
cathode voltage on the second
section rises, increasing the bias
on that stage.
The ratio of the resistor values
in the grid circuit of the second
stage is very critical. If the 1-megohm resistor should increase in
value, or the 750K resistor decrease in value, the voltage on the
grid could rise above that on the
cathode. This would result in ex -
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It's no trick to save time
replacing dual controls

Fig. 5. Neutrode RF amplifier circuit.

cessive conduction and shorter
tube life. If you have a set that
is bothered with repeated RF amplifier tube failure, it would be a
good idea to check the values of
these voltage-dividing resistors.
The cascode RF amplifier is accepted as about the ultimate for
fringe area performance, not only
because it has the high gain normally associated with a pentode
amplifier, but because it also has
the low noise factor long associated with triode amplifiers. The
six or so various dual -triode tubes
in common use have similar electrical characteristics but different
internal connections to facilitate
component placement and layout
in the various tuner designs.

Neutrode Circuit
As the name implies, this is a
neutralized triode RF amplifier.
The tube, a 6BN4 or 2BN4, has
been especially developed for this
application and features a plate
dissipation of about half that of
the dual -triode tubes used in cas code RF amplifiers. Reduced plate
dissipation means less heat generation and consequently longer
predictable tube life. The neutrode
circuit of Fig. 5 is used in a newly
designed turret tuner that also
features a printed board for all
wiring of the RF and oscillator mixer circuits.
The printed board makes possible a very rigid structure which
minimizes drift and radiation problems. The use of a single triode
as the RF amplifier reduces the
number of components required
and, due to the special design of
the 6BN4 tube type, the circuit
will operate on low B+ voltages
(125 volts).
September, 1957 PF REPORTER

with
Centralab
Fastatch' FR -22A
Control Kit
Why waste time with special trips to
jobbers every time you need a dual concentric, when
at a fraction of
the cost you can stock a complete
line within arm's reach?
The handy Fastatch® FR -22A kit
puts 570 dual -control variations at
your fingertips
gives you the replacement you need for 85% of your
TV, radio, and auto -set service calls
and all this for only $28.51!
Make it a point to pick up a
Fastatch® FR22A dual -control kit at
your Centralab distributor the next
time you need supplies.

Each Fastatch® FR -22A kit con
tains 22 control units, 4 Fastatch'h
switches, and 2 auto -adapter bush-

-

-

ings that you can combine to get
570 of the most popular dual controls. Each control is factory -as-

sembled, tested,
by Centralab.

and

guaranteed

-

...

A

DIVISION OF GLOBE-UNION INC.

9421 EAST KEEFE AVENUE

IN CANADA:

MILWAUKEE 1, WISCONSIN

804 MT. PLEASANT ROAD

TORONTO, ONTARIO
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23 Separate
Heater Voltages
on the Dynamic'

JACKSON 648A
Assure Accurate
Tests for all

Series -String Tubes

...The Correct Voltage

for Every Known or
Presently Planned Type.
YOU CAN MODERNIZE YOUR PRESENT 648

New 648 FV Kit provides same heater
voltages as the new 648A Tester. Only
four wires to solder. Installs in minutes.
Available from your distributor now.
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Teat16-18
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INSTRUMENT CO.
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t

avted"

Eqe

Patterson Boulevard

`

Dayton 2, Ohio

In Canada: The Canadian Marconi Company
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Neutralization of the triode is
provided through the 5-mmf capacitor paralleled with a trimmer
from the low side of the plate coil
to the control grid. The required
180° phase inversion is obtained
through the plate coil and the
amount of feedback is controlled
by adjustment of C so that the
exact amount of signal required
for most effective neutralization
can be obtained.
The cathode of the 6BN4 tube
has two leads (pins 1 and 6) which
are both connected to ground for
minimum cathode -to -ground inductance and improved high channel reception.
The performance specifications
of the neutrode tuner compare
favorably with those of cascode
tuners. Field tests have shown
that about 32 db of gain with less
than 8 db of noise can be obtained
on low channels. The cascode
tuner features about 35 db of gain
with about 6 db of noise. These
figures indicate that the neutrode
tuner will operate satisfactorily
in both metropolitan and fringe
areas.
Servicing the neutrode RF amplifier entails only one problem
not generally associated with a
pentode RF amplifier, and that is
adjustment for most effective neutralization. While this is not extremely critical and won't be required every time the tube is
replaced, there will be occasions
when it will be necessary. For
proper adjustment, a sweep generator, bias pack, oscilloscope, two
120 -ohm carbon resistors and a
detector probe are required.
A suitable probe is shown schematically in Fig. 6. The detector
probe input is connected to the
plate of the first IF tube and
chassis ground and the output is
connected to the scope. The signal generator is set to produce a
10 -mc sweep over channel -10 frequencies (192-198 mc) and connected to the antenna input terminals through the two 120 -ohm
resistors. The bias box is used to
clamp the RF and IF AGC lines
to normal levels. The tuner is set
on channel 10 and the output of
the signal generator is adjusted
to produce a suitable response
curve on the scope. The neutralization capacitor is then adjusted
to reduce the amplitude of the

1000mmf

1N60

10K

Output
to Scope

Fig. 6. Detector circuit used during ad-

justment of

RF

amplifier neutralization.
Plate
Tuned

2CY5
Grid Tuned

5

Immf

I2K

Circuit

75V

Circuit
2-7

,I000mmf

22K

10K

10001\mmf

AGC

Fig. 7. Tetrode RF

'Lead

-

of

Capacitor

B+
130V

amplifier circuit.

response curve to minimum.
Tetrode Circuit
The tetrode RF amplifier circuit is designed around a new
tube series (2CY5, 6CY5, etc.).
This tube features a very high
transconductance (g,) of 8,000
micromhos with a noise figure
approaching that of some of the
RF triodes and was developed by
combining a plate and screen grid
similar to that of a 6AK5 tube
with a cathode and control grid
like that of a 6BS8. The low noise
figure of the new tetrode is partially a function of the high plate to -screen current ratio (7 -to -1 or
higher), while the extremely high
g, is due to very fine (8 mil) control grid wire.
Circuitwise, the tetrode RF amplifier is almost identical to the
pentode RF type. Of course, there
is no suppressor grid in the
tetrode and there is a small inductance in series with the screen grid bypass capacitor (Fig. 7).
This inductance is the lead of the
capacitor itself and serves to cancel the effect of the cathode lead
inductance. Replacement of this
capacitor must be with one of a
similar type, and its lead length
must be the same as that of the
original unit. The lead to the
screen grid pin should be dressed
as near to the original configuration as possible to insure optimum
performance. The tetrode tuner
provides about 35 db of signal gain
at a 6 to 8 db noise level, which is
comparable to the performance of
cascode units.

PF REPORTER

September, 1957

Grid rods gaged to .0005": this quality step helps cut

microphonics in General Electric i -f -amplifier tubes!
Grid

side rods of General Electric i -f-amplifier tubes
and the mica -spacer holes into which they are
inserted
both are gaged for diameter with .0005
inch the maximum tolerance. The tight grid fit thus
achieved damps vibration, and is a major factor in the
low microphonics level of General Electric types such
as the 6BZ6, 6CB6, 6CF6, and 6DE6.
To the service technician, this feature gives protection against the "busy" TV -picture background that
can result from tube microphonics in the i -f stage. Consequently, servicing call-backs are fewer; work stays done.
In addition to reduced microphonics, General Electric
i -f-amplifier tubes are rigidly tested under electrical
conditions that are selected to match closely the con-

ditions found in actual television application. This is a
further safeguard for the serviceman, as is the uniform
tube -to-tube performance of General Electric i -f amplifier types achieved through close control of
cut-off and AGC characteristics.
New long life for the 6CB6-a tube often pushed to
peak performance in modern sets-comes from a
superior screen -grid material that reduces gas and
electrical leakage, and minimizes shorts, at high screen
dissipation levels. Here General Electric demonstrates
once more its policy of constant design improvement.
Phone your G -E tube distributor for types that are ever
higher in quality! Distributor Sales, Electronic Components
Division, General Electric Company, Schenectady- 5, N. Y.

Progress Is Our Most Important Product

GENERAL
September,

1957
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A Si'OCK (:iJII)1: FOR

i'V i'IJBES
recommendation for stocking that
number of tubes, but it does indicate
that the tube is used in many circuits
and should always be on hand in sufficient quantity to fill requirements
between regular tube orders. Some
consideration should be given to the
frequency of failure of a particular tube
type when stock requirements for that

The chart on this page is presented as
guide for the maintenance of an upto-date stock of television receiving
tubes. The figures shown are expressed
as proportions based on a total of 1,000
tubes. For example, if the figure 6 is
given for a particular type of tube,
this means that six out of every 1,000
tubes in television receivers now in
service are of that type. The minimum
entry in the "No. of Units" column is
0.5 per 1,000, rounded off to 1. Tubes
which are used more rarely than this
are also listed but the usage figure is
not given.
The listing of a large figure for a particular type of tube is not necessarily

TUBE
TYPES

lAX2
1B3GT

60

NO. OF

UNITS

-

43

1V2

1

1X2A/-B

9

TUBE
TYPES

NO. OF

UNITS

5CG8
5CL8
5CM8
5J6
5T8

--

1

6AX4GT/-A

5BK7A
5BR8
5BT8

1

6AX5GT
6AX8

1

2
2

--1

3

2
8
1
1
1

-1

1

1

---1

2
1

-1

1

6BD4/-A

45

5U8
5V3

--

5V6GT
5X8
5Y3GT
6AB4
6AC7
6AG5
6AG7
6AH4GT
6AH6
6AK5
6AK6
6AL5
6AM8
6AN8
6AQ5
6AR5
6AS5
6AS6
6AS8
6AT6
6AT8

4

1

2
1

5

6
2

3
6
2

63

3
7

15
1

3
1

1
2
1

6AU4GT/-A 3
95
6AU6/-A
6AU8
6AV5GA
6AV6
6AW8A

TUBE
TYPES

6BA8A
6BC5
6BC7
6BC8

5U4GA/-B

6AZ8
6BA6

In most cases, combined listings are
given for redesigned "A" and "B" tube
types and their prototypes. It is often
practical to stock the latest version exclusively.
The figures in the Stock Guide are
obtained statistically by keeping a
cumulative record of the tubes used in
new models of receivers. The results
are adjusted to take into account the
quantities of production of different
models and the retirement of old sets
at an estimated average age of 5 years.

type are being considered.
This guide is based on all brands of
TV receivers, and the frequency -of-use
data for tubes represent nationwide
averages; therefore, these figures should
be adjusted to take into account regional and local conditions. In addition,
shops which specialize in servicing par-

2BN4
2CY5
3A2
3A3
3AL5
3AU6
3AV6
3B2
3BC5
3BN6
3BU8
3BY6
3BZ6
3CB6
3CF6
3CS6
3DT6
4BC8
4BQ7A
4BS8
4BZ7
4CY5
5AM8
5AN8
5AQ5
5AS4
5AS8
5AT8
5AV8
5AU4
5AW4
5B8
5BE8

1

ticular brands of sets will need to
modify their tube stocks to suit the requirements of those sets.

a

a

NO. OF

UNITS

6BE6
6BF5
6BF6
6BG6G
6BH8
6BJ7
6BJ8
6BK4
6BK5
6BK7A
6BL4
6BL7GT
6BN4
6BN6

6BQ6G/-A
GTA/-B
6BQ7A
6BR8
6BS8
6BU8
6BV8
6BX7GT
6BY6
6BY8
6BZ6
6BZ7

2

6BZ8/X155

3

6C4

16

6CB5A

5
14

6CB6/-A
6CD6G/-A

--

6CE5
6CF6
6CG7

1

7

6CL8

1

-6

1

6
1

4
1

2
6
6

6
2

20
17

--1

2
4

4
7
1

125

2
2
4

-

TUBE
TYPES

NO. OF

UNITS

6CH8
6CL6
6CL8
6CM6
6CM7
6CN7
6CS6
6CS7
6CU5
6CU6
6DC6
6DE6
6DG6GT
6DN6

6DQ6/-A
6DT6
6J5
6J6
6K6GT
6M3

6S4/ -A
6SL7GT

--

2

1
1

12BH7/-A

3

1

3
1

2

1

2
1

3

23

7
2
2

3
13

12AV5GA

12AV7

12AX7
12AZ7
12B4A

6SQ7
6T8

12AU7/-A

UNITS

12AX4GT/-A 7

68

9U8
9CL8
1008
12AT7

NO. OF

3

6SN7GT/-B
6U4GT
6U8
6V3A
6V6GT
6W4GT
6W6GT
6X8
6Y6G
7AU7

TUBE
TYPES

18

3

14
19
10
7
1

-2

10
32

PF REPORTER

5
1

2

13

GTA/-B
-12BY7/-A
-12DQ6/-A
12SN7GT/-A
-19AU4/-A
GTA/-B
25CD6G/-A
12BK5
12BQ6GA
12BQ6

1

1

12BR7
12BV7

11

12BZ7
12C5
12CA5
12CT8
12CU5
12CU6
12D4

1
1

1

2

12L6GT

2

12R5

4

12W6GT
17H3
18A5

1

1

25AV5GA
25AX4GT
25BK5
25BQ6GA
25BQ6

1
1

4

25C5

1

25CU6
25DN6
25L6GT
25W4GT

1

4
1
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-Belden

S775 CCLUJLINE 300 OHM UHF TRANSMISSION LINE PAT. NO

If it's

2782251'4

worth the cost of installation...
8464

...it's worth the cost of engineered cable

Belden
TRANSMISSION
LINES
ROTOR CABLES
Superior Cables engi-

neered for the jobIn a complete line for
every requirement.
Packaged for easy

handling.
"More items from the
Complete Belden Line"

e

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

91.8

Lead Wire
Power Supply Cords, Cord Sets and Portable Cord
Aircraft Wires
Magnet Wire
Welding Cable
Electrical Household Cords
Electronic Wires
Automotive Wire and Cable
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Shop

Talk
(Continued from page 13)
5mmf

PROFITABLE
COLOR SERVICING

Stwt.t

=

P -N -P

.1

From
Video
IF

-H

Amps
To

1K

Video
Amps

39K

IK

T068

-6V

- 6V

COLOR CONVERGENCE
DOT GENERATOR

Fig. 4. A class -B video detector.

MODEL 250

Win-

$12995
NET

iX

COLOR CONVERGENCE

DOT GENERATOR
A MUST for color jobs ... a real

time-saver for black & white. Used
by leading TV manufacturers. Incorporates complete standard sync
chain with AFC for optimum white
dots, cross hatch, vertical or horizontal bars. Enables fast, callback free troubleshooting and adjustment of: Dynamic Convergence
D -C Convergence
Beam Magnets
Dynamic Amplitude & Tilt
Deflection Coil Positioning
White Balance & "Y" Matrix
Focus Linearity and Pix size etc.
Ultra -stable, automatically-locked
circuits guarantee "jitter -free" dot
patterns regardless of pix tube size.
Preset r -f output, variable 30 db.

Win roniX
RAINBOW GENERATOR

taken, with C being connected
from the plate of the tube to some
point in the grid circuit.
High -frequency IF stages have
also been designed using tetrode
transistors. Since these units are
new in the sense that, to date,
none has been used in radio receivers, let us briefly review their
mode of operation to see why they
are suitable. A tetrode transistor
is, as its name implies, a four electrode device. Structurally, it
resembles a triode transistor ex -

than the normal emitter -to -base
potential. The latter differential
voltage, it will be recalled, is generally on the order of 0.1 volt. On
the other hand, b2 is given a potential of several volts. For an
n -p -n unit, the potential applied to
b2 is negative; for a p-n -p transistor, it is positive. Note that this
polarity is counter to the normal
emitter -to -base voltage.
To appreciate the effect of this
additional base lead and the voltage applied to it, it is necessary to
realize that the voltage is not
equally effective throughout the
base area. Rather, the base section
appears as a resistive element to
the voltage, resulting in a gradual
drop between the two connecting
points. Thus, if we apply a minus
5 volts to b2 (in an n -p -n transistor), this voltage is fully effective
only at the b2 point. As we move
along the base section away from
this point, the actual negative
voltage present decreases until
it reaches zero at the point where
bl connects to the base.

Fig. 5. A 2-stage video amplifier using peaking coils to obtain

cept that there are two oppositely
placed leads connecting to the
base. See Fig. 2. One lead, bl, is
the normal base connection and
serves as the common element between the emitter and the collector. The other lead, b2, is connected to a point on the side opposite bl. Electrically, a voltage
is applied to b2 which is higher

a 4 -mc

bandwidth.

In an n -p-n transistor, electrons
will travel from the emitter to the
base when the emitter is negative
with respect to the base. In a tetrode transistor (n -p -n type), with
a negative bias on b2, this situation will only occur near the very
bottom of the base section in the
vicinity of bl. At all other points,
the base will be more negative

New Wintronix "Linear Phase
Sweep" Circuit produces vertical
color bars of all possible hues representing 360 degrees of phase
sweep. Simplifies home and shop
alignment, adjustment or troubleshooting of any color TV. Detailed,
well -illustrated instructions. The
equal of color pattern generators
costing many times more.
At Leading

Parts Distributors Everywhere

WINSTON
ELECTRONICS INC.
4312 Main St., Phila. 27,

62

Pa.

Fig. 6. A video amplifier capable of providing an output signal of 80 volts peak -to
peak when X2 and X3 are silicon transistors.
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than the emitter. Thus, the additional base element and its opposing voltage force the normal
current from emitter to base to
collector into a very narrow channel near bl.
This restrictive action helps to
improve the high -frequency response of the transistor in several
ways. First, it reduces the collector capacitance by reducing the
active area of the collector junction. This capacitance acts to shunt
the signal around the output of
the transistor in somewhat the
same manner as the output capacitance of a vacuum tube. By
decreasing the value of this capacitance, the frequency at which
it becomes a significant shunting
factor is increased.
Another benefit accruing from
the action of b2 is that the active
base area is reduced. This means
that the over-all base resistance is
also reduced and helps to raise the
frequency response. Thus, on
these two major accounts, tetrode
operation of a transistor results in
improved high -frequency opera-

for getting even more use from your

r
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SOLDERING GUN

Your Weller Soldering Gun is the most us.:ful tool in your shop.
Service technicians find new, practical uses for it every day.
Here are some time -saving applications:

AND COMPONENT
ANALYSIS. Energized
tip of Weller Gun is substituted for signal generator to find defective components in both audio amplifier section
and picture circuit. Quickly uncovers
thermal intermittance trouble.

1

tion.
An IF circuit which has been
designed using General Electric
tetrode units is shown in Fig. 3.
There are five stages, stagger tuned, of which two are resonated
at frequencies in the low end of
the IF band, two near the video
carrier frequency and one which
tunes rather broadly over the middle frequencies. The latter circuit
is positioned just ahead of the
second detector. (Note that the
detector is tapped down on the
coil in order to achieve a better
impedance match between the two
stages.)

Tracing from each of the transistor elements back to the voltage
supply, it can be seen that the second base connection, b2, receives
a higher negative voltage than
either hi or the emitter. As it is,
the latter elements receive negative voltages which are generally
higher than normal because the
collectors are grounded. This is
done so that the elements of these
n -p -n transistors will have voltages of the proper polarity for
class -A operation. (In vacuum
tubes, an equivalent arrangement
would necessitate a large negative
voltage on the cathode and the
plate grounded.)

digu

3

CIRCUIT
DEFECT

NEW SOLDER FOR CATHODE

TUBE BASE PIN. Defectively soldered (or loose) base pin is re -sweated

to remove imperfections. New solder is
then applied to establish uninterrupted
contact. Weller Gun is ideal for this

type of repair.

Wx&_, SOLDERING

2

REACHES COMPONENTS

THROUGH CHASSIS CUT-OUTS.
'Weller Guns, with their long, thin electrodes, reach recessed tube sockets and
connections through small chassis cutouts. Pre -focused twin spotlights light
up this hard -to -get -at work.

4

SOLDERING BROKEN TERMINAL LEADS. Weller Soldering
Gun permits controlled application of
heat. Solder is maintained at correct
viscosity. This enables serviceman to
produce rounded joints and prevent
corona
discharge in high -voltage
compartment.

KIT 8100K IDEAL FOR

ALL SERVICE WORK
Complete kit for the price of the
gun alone! Latest type Weller Gun
-Model 8100, over 100 watts, with
triggermatic heat control. 2 pre focused spotlights. Reaches through
small openings into dark places. Kit
includes Wire Soldering Brush,
wire -twisting Soldering Aid, Kester
Solder. Top value at $7.95 list.

k.

"MIL
GUNS AT
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YOUR

PROFE11111111.111WLER
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HANDY POCKET
NUTDRIVERS
FOR EASY ACCESS

TO YOUR

MINIATURE CHASSIS !
With the increasing trend toward minia-

turization, we at XCELITE realized that
smaller precision tools would be welcomed for servicing those tricky jobs
involving printed circuits, transistors and
other miniature and sub -miniature parts.
So ... we were ready for you with our
line of compact, convenient XCELITE
Pocket Nutdrivers with the handy pocket
clip. XCELITE Pocket Nutdrivers are
most -needed sizes:
available in the four3/8
Hex.
'1a" and
1/2",
You'll want to keep all four of these
"just -right -hex-sized" XCELITE Pocket
Nutdrivers clipped in your shirt pocket.

/",

They're ideal to reach those "hard -to -get at" places in the new miniature sets.
Fact is, XCELITE Pocket Nutdrivers are
just like all the other quality hand tools
in the line-XCELITE screwdrivers,
pliers, reamers, adjustable wrenches, kits
all the other items precision made
especially for professional radio, TV
and electronics servicemen. Remember,
XCELITE always brings you the finest
tools first!
Call or see your dealer today ...order all
four of these handy XCELITE Pocket
Nutdrivers. And, while you're at it,

-

check your needs and order all the
XCELITE Tools that will help you do
your job better, easier, more profitably!

XCELITE, INCORPORATED
Dept. Q, Orchard Park, N. Y.
In

Canada: Charles W. Pointon, Ltd.
6 Alcina Ave., Toronto, Ont.

ALUMINUM
WIRE STRAND
Aluminum Wire Strand-strong
(500 lbs. breaking strength) 7
strand #18 wire clean handling because of special pre cleaning process
corrosion
resistant
non -snarling
premeasured-every concentric coil

-

-

-

-

measures 2 feet
connected
coil 1000 feet of 50 ft. coils
to a carton
an addition to
present line of galvanized
TV wire
Prompt deliveries from stocks in Worcester, Chicago, New
Orleans, Houston, Dallas and Los Angeles.

-

Sold only through wholesale Electronics and Hard-

ware Distributors.

WRIGHT
STEEL & WIRE CO.
G.

F.

235 Stafford St.
Worcester, Mass.
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Each of the emitters possess a
470 -ohm resistor for protective
purposes. Since each resistor is
bypassed by a 680-mmf capacitor,
no signal degeneration is involved.
However, presence of the 470 ohm resistance does tend to stabilize stage operation during
changes in temperature and also
when transistor replacements are
required. It could, if desired, be
looked upon as a DC degenerative
element. (Comparison to vacuum tube circuitry may again be helpful. In a tube, a fully bypassed
cathode resistor offers no AC or
signal degeneration, but it does
offer DC degeneration. That is, if
we pass DC current through the
stage, the gain will be lowered because the DC voltage developed
across the cathode will partially
offset the DC applied to the grid.
Ordinarily, however, we are not
concerned with amplifying DC
signals, so while present, this decrease is unimportant.)
Circuitwise, bifilar tuned .circuits are employed, with the
higher impedances placed on the
collector side of the preceding
stage and the lower matching impedance assigned to the input of
the succeeding stage. AGC could
be employed, but the circuit
shown utilizes a manual gain control which can be used to vary
the negative bias on b2. If AGC
were used, it would control the
same three stages. Trap circuits
(one shown here) would be placed
outside the AGC loop to prevent
altering the transient response of
the system. Over-all gain of this
system is on the order of 60 db.
This is power gain, which is the
quantity usually quoted in transistor circuits. On the other hand,
in vacuum -tube systems, where
most stages are voltage amplifiers,
db figures usually represent voltage gains.
Second detectors in television
receivers fall into the same two
categories they do in radio receivers. That is, they could either
employ germanium diodes as
shown in Fig. 3 or transistors
biased for class-B operation as in
Fig. 4. The latter would not only
provide additional gain, but would
also supply needed power for any
AGC voltages that might originate
in this stage.
Note the use of series and paral-
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lel peaking circuits in order to
maintain the frequency response
of the circuit out to 3.5 or 4.0 mc,
as desired. Actually, because of
the lower resistances, it is easier
to obtain an extended response
with transistor circuits than with
vacuum -tube circuits. (With a
lower resistance, capacitive shunting is delayed to a higher frequency because a much lower
value of Xe can be tolerated.)
The Solution

In his haste to pin down the
criminal without the aid of reliable service information, George
had himself committed a crime
by introducing the second trouble
in his clumsy endeavor to cure
the first. After examining both
the schematic and parts list of the
receiver, he eventually recognized
his mistake. The feedback capacitor, CS, was actually listed as a
.001 mfd rather than the value
of .01 mfd assumed by George.

Increasing the coupling capacitance in this feedback network
raised the grid bias of the first
multivibrator stage, and the tube
was thus held in cutoff for too
long an interval. After adjustment
of the vertical hold control therefore, the oscillator would lock in
at one-half its designed frequency, or 30 cps. Replacement
of the capacitor with a .001 mfd
restored the set to normal opera-

tion.
Had George been able to properly interpret the color stripes on
the faulty capacitor or had he
referred to the service literature
for the value of this component,
he would have perhaps never experienced the case of the double-

decker picture.

(Advertisement)
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Following the detector, video
amplifiers are required in order
to raise the signal to a level high
enough for a suitable picture to
be produced on the screen. The
video stages must also possess a
bandwidth extending from about
30 cycles to about 4.0 mc, although
3.5 mc is suitable for most black and-white receivers. A two -stage
amplifier which possesses the required bandwidth is shown in Fig.
5. Two high -frequency transistors,
together with a number of peaking coils, are used to maintain the
desired response. Because of the
low -valued resistors, close to 3.0 mc bandpass can be obtained even
with the peaking coils removed.
Adding the coils serves to extend
the bandwidth, or they can be
used to advantage in raising the
resistor values (primarily the load
resistors) thereby obtaining somewhat greater gain for the same
bandwidth. Additional gain can
also be achieved by raising the
collector voltages. A two -stage
gain of 25 is readily obtainable
with this arrangement.
A video amplifier that can provide an output voltage of 55 volts
is shown in Fig. 6. The amplifier
consists of a common -collector
stage Xl driving a common -emitter stage X2 with shunt resistive
feedback from the collector of X2
to the base of Xl. The collector
circuit of X2 drives the common base output transistor X3. This
latter stage gives an approximate
voltage gain of 2 from DC up
through the band. of video frequencies.
When the transistors are constructed of germanium, the circuit is suitable for driving black and-white picture tubes. However,
by reverting to high -frequency
n -p -n type silicon transistors, particularly for X2 and X3, peakto -peak voltage swings up to 80
volts can be obtained, thereby enabling the circuit to be utilized for
color television picture tubes. (Xl
can remain a high -frequency germanium unit.)
X2 is connected as a grounded
emitter in order to obtain the
maximum power gain and also to
obtain DC restoration which is so
vital to color reproduction. X1 is
connected as a grounded collector (essentially a cathode follower) to assist the over-all fre-

quency response and to better
enable X2 to perform its DC restoring action. The maximum
power drain of the circuit is 2
watts. In comparison, a pentode
video output amplifier that does
approximately the same job has
a maximum power drain of about
20 watts. This 10-to -1 saving shows
some of the benefits to be derived from converting to transistor
operation.
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The tremendous demand for portable TV
sets opens another BIG market for good
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Flush Sockets meet this need-supplying
attractive, convenient, customer-approved
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Without MOSLEY TV Outlets, portable
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Horiz. Output Troubles

SAMS

BOOKS

FOR THE TECHNICIAN

EXPERIMENTER

STUDENT

HOBBYIST

D Pinpoint

TV Troubles in 10 MI
Amazingly practical procedures for solving TV
troubles. Includes over 50 time-saving check
charts, dozens of diagrams and test Methods,
circuit explanations, etc.-a real timesaver for
TV repairs. 299 pages; 534 x 8Sÿ"; fully illustrated. Only
$3.93
D TV Servicing Guide. Quick reference guide
for Technicians. Trouble symptoms are illustrated by picture tube screen photos and proper
repair procedures are clearly described. Covers
all sections of the TV circuit. 132 pages; 8% x
$2.00
11"; illust. Only

D Tape

Recorders. Explains recorder theory,
tape characteristics, how recorders work; covers
motorboard mechanisms, drive motors, volume
indicators, bias oscillators, amplifiers, magnetic
heads, equalization circuits. 176 pages; 5% x
.$2.73
8W; illust. Only
D Transistor Circuit Handbook. The authoritative book on transistor types, construction, characteristics, applications, circuitry, techniques
for wiring and testing. Covers every phase of
the subject. 430 pages; 6 x 9"; illust. Only $4.93

D

HI -Fl Handbook. Invaluable data on Hi-Fi
design, selection and installation, including fidelity, sound theory, analysis of all components
(speakers, enclosures, amplifiers, tuners, etc.),
systems design, proper selection and installation.
240 pages; 5% x 8W; illust. Only
$3.00

D Servicing

AOC Systems. Describes operation
and circuit variations of AGC systems; explains
applicable servicing techniques. Illustrated by
actual case histories and photos of symptoms.
$1.73
132 pages; 5% x 8Sÿ"; illust. Only

D

Learning Rlestridty Fundamentals. The complete, fascinating story of electricity: history,
electron theory, static electricity, uses of switches
and fuses, resistance, Ohm's Law, magnetism,
electro-magnetism, transformers, generators and
motors, circuits and controls, practical wiring,
$3.93
etc. 416 pages; 6 x 9"; illust. Only

D Transistors.

A very practical, complete book
on Transistors and their application in TVRadio -Electronics. Explains theory, circuitry,
installation, testing techniques and servicing.
$1.30
100 pages; 5% x 8Sÿ"; illust. Only

D

Color Television. An outstanding training

course for Technicians. Covers principles of the
color TV system; color receiver circuits; installation and servicing of color receivers. Includes color blocks outlining use of color test
equipment. 260 pages; 8% x 11"; pro$6.93
fusely illustrated. Only

D

Electronic Metal Locators. Explains basic
types and their operation; tells how to construct
your own units; describes applications. Covers
interesting uses in industry as well as in prospecting and mine location. 124 pages; 5% x
$2.30
8W; illust. Only

Order from your Parts Jobber, or mail to

Howard W. Sams 8 Co., Dept. 3-J7
2201 E. 46th St., Indianapolis 5, Ind.
Send books checked above. My (check) (money order)

for

S

is

enclosed.
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Address
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(outside U.S.A. priced slightly higher)

(Continued from page 15)
ion trap. When a lack of high voltage is encountered, the horizontal

output and high -voltage circuits
should be checked for an open
fuse or a defective tube. If only a
weak arc can be drawn from the
plate cap of the high-voltage rectifier tube, disconnect the plate lead
and recheck for an arc on the
lead itself. If the arc is normal at
this point, the rectifier tube may
be defective. If this tube must be
replaced periodically, the filament
resistor in the circuit may need to
be changed.

There are times when the technician may assume that the high
voltage on the picture tube is
sufficient to produce a raster when
the voltage is actually RF or alternating in nature. If this should be
the case, a reddish -blue, snakelike arc will be observed when the
anode lead is placed near chassis
ground. This condition is often a
direct result of a shorted high voltage rectifier tube.
A thorough visual inspection of
the high -voltage section plays a
definite part in the troubleshooting procedure. Broken connections, burned components, and
faulty insulation can often be detected in this manner. One might
check to determine if the plate
of the horizontal output tube appears red or overheated. If it
glows cherry red or the tube appears gassy, the oscillator may be
inoperative or there may be a
short in the output stage.
Possible causes of no raster are:
1. Defective tube in the horizontal -sweep or high -voltage circuits.
2. Open fuse in the flyback system (usually indicative of another trouble) .
3. Shorted or leaky screen -bypass
capacitor in the output stage.
4. Open screen resistor in the
output stage.
5. Shorted or open coupling capacitor to the output -tube
grid.
6. Defective yoke or yoke socket.
7. Shorted or leaky boost B+
filter capacitor.
8. Breakdown of high -voltage insulation. (Check high -voltage
leads, standoff insulators, and
connectors.)

Defective flyback transformer.
Open cathode resistor in the
output stage.
11. Open or shorted capacitor in
the yoke return lead.
9.
10.

Insufficient Width

The symptom pictured in Fig. 2
represents a trouble caused by insufficient horizontal sweep. Symptoms of this nature usually indicate to the technician that the
trouble exists in either the horizontal sweep circuit or in the low voltage power supply. Although
the present discussion deals only
with those faults originating in
the horizontal sweep circuit, it
should be pointed out that a weak
low-voltage rectifier tube or selenium rectifier is also a very common cause for this condition; however, a deficiency of low voltage
will also often reduce the height
of the picture.
The most frequent cause for insufficient width is a weak horizontal output tube. This weakness
may be due to the relatively large
amount of power handled by this
tube. The efficiency of the horizontal output stage is rather critical and the slightest change in
drive or bias voltages may result
in width reduction. The technician
should always check the amplitude of the drive voltage before
delving too far into the circuit.
Possible causes for insufficient
width are:
1. Defective horizontal output or
damper tube.
2. Misadjusted or defective drive
control, width coil, or linearity
coil.

Open or leaky boost B+ filter
capacitor.
4. Open or leaky screen bypass
capacitor in the output stage.
5. Horizontal output grid resistor
low in value.
6. Horizontal output screen resistor increased in value.
7. Open or leaky coupling capacitor to output -tube grid.
8. Defective flyback transformer.
9. Leaky capacitor in the yoke
return lead.
10. Horizontal -output cathode resistor increased in value.
3.

Blooming

Picture blooming is a common
term used to describe the condition of raster expansion as the
PF REPORTER
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brightness control is advanced.
This trouble symptom is shown in
the photograph of Fig. 3 in which
the picture detail appears out of
focus. For proper focus, the brightness level must be reduced to below normal and in such a case the
raster may not fill the screen. If
this condition becomes extreme,
the raster may disappear completely as the brightness control
is advanced to its maximum setting. When these symptoms occur,
the receiver is usually operating
with insufficient high voltage.
Possible causes for blooming
are:
1. Defective HV-rectifier tube.
2. Filter resistor in anode lead
open or increased in value.
3. High -voltage arcing or corona
discharge. (Check lead dress
and solder connections.)
4. Filament resistor of high -voltage rectifier changed in value.
5. Misadjusted horizontal drive
control.
6. Defective flyback transformer.
Horizontal Foldover

Horizontal foldover can produce
various symptoms on the picture tube screen. These may appear as
light drive lines near the left center of the picture, or large portions of the raster may sometimes
be folded back at either the left
or right side of the screen.
The trouble symptom pictured
in Fig. 4 represents horizontal
foldover near the center of the
screen. This condition and those
in which the left side of the raster
folds over are most often caused
by defective components to the
damper circuit. When the fold over (or cramping) occurs at the
right side of the screen (as shown
in Fig. 5), the trouble usually
originates in the horizontal discharge or output circuits. This
method of isolation will not always hold true, but should prove
helpful in most cases. A waveform
analysis of the horizontal sweep
section is perhaps the quickest
way to localize a fault of this
nature.
Possible causes for horizontal
foldover are:
1. Defective horizontal discharge
or output tube.
2. Leaky coupling capacitor to
output -tube grid.
3. Misadjusted or defective drive
control.
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The

Best Value

Ever Offered In
An Electrical

Measuring
Instrument..

METER PROTECTION

The meter movement is

protected up to 1000 times
overload by rectifier network.

ONLY THE PHAOSTRON"555A"V.O.M. (VOLT
OHM MILLIAMMETER) MEASURES A. C. and D.C.
CURRENT and VOLTAGE AS WELL AS RESISTANCE AND HAS ALL THESE FEATURES:
Unbreakable Metal
Case of Highly

Easy -"to -Read, Large

Polished Chrome

43 Unduplicated Ranges
Only 2 jacks

4 -Color Scales

Separate Range and
Function Switches
Anti Magnetic Shielding

3%

D.

C....4% A.C.

Permanent Accuracy

ACCESSORIES AVAILABLE
Genuine Leather Carrying Case $7.95
Panel Mounting Adapter $1.50

NEW LOW PRICE
Not $49 50. but priced lower than ever
before Complete with probes and bat-

teries. (Replaces former model 5551

Other Fine
Phaostron Products
MODEL "777"-Vacuum Tube Voltmeter ... 42 unduplicated ranges
with permanent accuracy
D.C.,
5% A.C.

-3/

CUSTOM PANEL INSTRUMENTS4t/z",6"...all shielded
2t/z"
by their metal cases from stray
magnetic fields. 2t/z" and 3s/z"

models available in round or
square face.
PORTABLE LABORATORY

INSTRUMENT...with double probe
outlets and full overload protection.
RUGGEDIZED AND SEALED
PANEL INSTRUMENTS...available
in 11/z" (Square Bezel) and 21/2",
31/z", 41/2" Round Bezel models in
AC, DC or Null Indicators.

Write today for full details or ask your dealer

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY
151 Pasadena Avenue, South Pasadena, California
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Factory -wired
and tested
Also available as kit
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'1995

Features DC Amplifiers!
Flat from DC -4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct -coupled & push-pull thruout; K -follower
coupling bet. stages; 4 -step freq-compensated attenuator up to 1000:1. SWEEP: perfectly linear
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bal. or unbal. inputs; edge -lit engraved lucite
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equipt. High intensity trace CRT. 0.06 usec rise
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blanking. Phasing control.
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Marker Om., xtal supplied. Ext. Marker provision.
Sweep Width 0-3 mc lowest max. deviation to 0-30
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Tube &

Transistor Tester
=666
factory -wired
and tested
Also available

as kit

with steel cover and handle.
unexcelled accuracy
SPEED, ease,
and
thoroughness. Testa all receiving tubes ( and
picture tubes with adapter ). Composite indication of Gm, Gp & peak emission. Simultaneous
sel of any of 4 combinations of 3 plate voltages,
3 screen voltages, 3 ranges of continuously variable
grid voltage (with 5% accurate pot). New series.
string voltages: for 600, 450, 300 ma types. Sensitive 200 na meter. 5 ranges meter sensitivity
(1% shunts & 5% pot). 10 SIX -position lever
switebest free -point connection of each tube pin.
10 pushbuttons, rapid insert of any tube element
in leakage test circuit & speedy sel. of individual
sections of multi -section tubes in merit tests.
Direet-reading of inter -element leakage in ohms.
New gear -driven rollchart. Cheeks n -p -n & p -n -p
translators: separate meter readings of collector
leakage current & Beta using internal dc power
supply. CRA Adapter $4.50
COMPLETE

1

See the 50 EICO models

IN

STOCK at your neighborhood distributor. Write for
FREE Catalog pp..;

Prices 5%

higher on
West Coast

33-00 Northern Blvd.
Long Island City 1, N.Y.
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Open or leaky cathode capacitor in the output stage.
Output-stage grid resistor of
incorrect value.
Open or leaky screen bypass
capacitor in the output stage.
Defective width or linearity
coil.

Open or leaky boost B+ filter
capacitor.
9. Output stage cathode resistor
of incorrect value.
10. Open capacitor in deflection yoke anti -ringing circuit.
11. Defective yoke or flyback
8.

transformer.
Horizontal foldover may be a
result of improperly matched components in the flyback circuit.
When it becomes necessary to replace such components as the
yoke, flyback transformer, width
coil, or linearity coil, it is imperative that these items duplicate the
original part or that certain circuit modifications be performed to
compensate for any mismatch.
Horizontal Nonlinearity

The trouble symptom represented in the photograph of Fig. 6
reveals a case of horizontal non linearity. Symptoms of this type
are closely related to those of
foldover. Defective components
may cause foldover in some instances; and in others, the same
components may produce some
form of nonlinearity.
Possible causes for horizontal
nonlinearity are:
1. Defective discharge, output, or
damper tube.
2. Defective or misadjusted linearity coil.
3. Open or leaky boost B+ filter
capacitor.
4. Open screen bypass capacitor
in the output stage.
5. Output -tube grid or cathode resistor changed in value.
6. Improper value of output -tube
screen resistor.
7. Defective yoke or width coil.
8. Partially open or leaky coupling capacitor.
9. Shorted or leaky capacitor in
the yoke return lead.
In many receivers, the setting of
the horizontal linearity coil is
somewhat critical. If this coil is
misadjusted, it can cause the flyback transformer to overheat or
it can place an undue strain on
the output tube. In order to check

the setting of the linearity coil, a
milliammeter should be connected
in series with the cathode circuit
of the output tube. The linearity
coil may then be adjusted and a
peak current reading obtained at
both ends of the adjustment range.
A dip or reduction in current
should be noticed at about midrange, and the proper setting
should be as close to this midrange point as possible. If minimum current cannot be obtained
near the midrange position, the
coil or some other component is
probably defective.
Barkhausen Oscillation

An interference known as Bark hausen oscillation is another common trouble symptom often encountered. This type of interference is illustrated in the symptom
of Fig. 7. In this example, a weak
signal is being received and the
interference appears as two dark
vertical lines near the left side of
the screen. The interference is
actually the result of oscillations
originating within the envelope of
the horizontal output tube. When
the signal voltage on the plate of
the output tube drops to zero or
becomes slightly negative (following retrace time), the electrons
which have already passed the
screen grid are attracted back by
its more positive potential. When
the plate voltage becomes positive, the electrons again change
direction and are attracted toward
the plate. Thus, an oscillation is
set up within the tube and will
radiate and be picked up by the
antenna lead-in, the tuner, or the
IF strip.
Barkhausen oscillation is most
evident when no signal is being
received. A strong local signal will
usually override it or cause the
dark lines to appear much lighter.
Possible causes for Barkhausen
oscillation are:
1. Defective output tube.
2. Misadjusted drive, width, or
linearity controls.
3. Improper shielding.
4. Incorrect lead dress.
5. Excessive lead length in the flyback circuit.
6. A slight physical or electrical
change in component values.
Snivets-another type of interference resembling Barkhausen
oscillation-may develop in the
flyback circuit. They usually orig-
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inate in the damper tube or its
associated circuitry. The symptom
resulting from this radiation is
similar to that produced by Bark hausen oscillation and will appear as a narrow vertical line or
band at the right edge of the
screen. If a weak signal is being
received, the interference will
usually show up as a dark, ragged
line. Under normal signal conditions, the line will appear lighter
and will be made up of small,
moving diagonal lines.

at Ward...
REAR FIN

ANTENNA

Keystone Effect

The trapezoidal raster pictured
in Fig. 8 is commonly referred to
as a "keystone." The distortion
shown was produced by a short
circuit across one of the horizontal
windings of the yoke. Usually, the
effect will not be this severe, since
it will probably result from a
short of only a few turns. Resistive
measurements of the yoke may
not reveal this fact; however, this
symptom is almost never caused
by anything but a defective yoke.
Unstable Horizontal Synchronization

Difficulties originating in the
horizontal output section of the
receiver can produce a wide variety of unusual synchronization
troubles. A symptom of one of
these is illustrated in Fig. 9. The
horizontal blanking bar appears
in the center of the screen, and
the picture tends to tear horizontally. In this particular instance,
the erratic distortion disappeared
as the brightness control was
turned down; but at the same
time, the entire raster shrunk and
the brightness was below a normal viewing level. Some cases of
arcing can cause a similar erratic
tearing condition. The interference generated by high -voltage
arcing will often affect the stability of the horizontal oscillator.
A symptom of horizontal pulling is shown in the photograph
of Fig. 10. This trouble was the
result of heater-to -cathode leakage in the horizontal output tube.
The operation of the horizontal
AFC system can be upset by an
improper feedback pulse from the
horizontal output circuit. A trouble of this nature will often cause
the picture to shift back and forth
or the horizontal blanking pulse to
appear near the center of the
screen. Other trouble symptoms
September, 1957 PF REPORTER
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No need to disturb the mast.
Just slip on and tighten. Easithe replacement antenna with original
est, quickest replacement ever
equipment styling. Mounts completely outdeveloped. Bell -shaped collar
side the car .. easily
quickly. Heavy
on mast fastens to stub of
chrome plate
3 sections extend from
original antenna mast with
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set screws.
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such as horizontal jitter, picture
tearing, or multiple images may
result from various defects in the
horizontal output circuit.
Possible troubles in the sweep
circuit which could cause unstable
horizontal synchronization are:
1. Defective horizontal output or
damper tube.
2. Defective component in the
AFC feedback network.
3. Internal arcing of a defective
component. (Check the screen
and cathode bypass capacitors,
the high -voltage filter capacitor
and the feedback components.)

4.
5.

Open or leaky coupling capacitor to output -tube grid.
Improper lead dress.

Corona Discharge and
High -Voltage Arc -Over

Corona manifests itself as a blue
or violet discharge radiating from
a source of high voltage, usually
producing an audible hissing
sound. The bluish haze results
from the ionization of the air surrounding the point of high potential. Corona discharge will often
precede an actual high -voltage
arc -over which is a complete

breakdown of the insulation separating two points of different potentials. The streaks in the picture (Fig. 11) are usually accompanied by a periodic or an erratic
snapping sound. A close examination of the high-voltage section
may reveal a flashing at the point
of breakdown and the odor of

ozone can sometimes be detected.
Corona troubles occur more frequently in those receivers which
are operated in damp basements
or in areas where the humidity is
relatively high. The accumulation
of dust particles around components in the high -voltage system
also contributes to the possibility
of high -voltage breakdown.
Distortion Caused by Ringing in Yoke

STOP CB*

WITH C -D

*CALL BACKS ARE COSTLY.

Cornell-Dubilier are specialists in

for replacement service. The familiar C -D
Trademark has been the mark of outstandingly superior
quality for over 47 years. Every style, size, rating and characteristic of electrolytic capacitor is produced in C -D's own
network of plants. From the tiny "finger-nail" size "ELECTOMITE"®to the compact "BLUE BEAVER"®tO the long-life "UP"
C -D ELECTROLYTICS have earned their great popularity be cause they are consistently MADE BETTER to LAST
Say C -D when you buy ELECTROLYTICS-be particular. Write
Cornell-Dubilier
for Catalog 200D -3E to Dept.
Electric Corp., South Plainfield, New Jersey.
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ELECTROLYTICS

DUBILIER
CAPACITORS
CORNELL
J.:
PLAINFIELD,
NEW BEDFORD. WORCESTER e CAMBRIDGE. MASS.;
N.
SOUTH
PROVIDENCE A HOPE (VALLEY. R. I.; INDIANAPOLIS. IND.; SANFORD,, FUOUAV
SPRINGS 8 VARINA. N. C.; VENICE. CALIF.; Bt SUB.: THE RADIART CORP..

CLEVELAND,
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The interaction between vertical
and horizontal windings of a deflection yoke can often result in
unwanted picture distortion. The
result of one trouble originating in
the yoke circuit is shown in Fig.
12. The raster width is reduced
slightly, and a certain amount of
yoke ringing can be seen in the
left side of the picture. A more
severe case of yoke ringing is
represented in Fig. 13. In this
particular example, the over-all
brightness has been reduced and
the ringing tends to distort the
entire left half of the test pattern.
Components that have incorrect
values, or damping and neutralizing elements that are defective
will usually produce symptoms
similar to those illustrated.
Possible causes for distortion
caused by yoke ringing are:
1. Open capacitor across one half
of the horizontal yoke winding.
(yoke
2. Improper lead dress
leads) .
3. Open shunt resistor across one
half of the horizontal yoke
winding.
4. Incorrect yoke replacement.
High -Frequency Whistle
(Flyback Singing)

Another trouble symptom that
warrants mention is the whistle

caused by flyback singing. Many
people are capable of hearing beyond the normal audible range
and may find the high-pitched
squeal emanating from the flyback circuit very annoying. The
cause of this trouble is usually
mechanical vibration in the flyback transformer.
PF REPORTER September, 1957

Tape Recorder Servicing
(Continued from page 19)
the take-up turntable, turned over
and placed on the supply drum,
ready to begin recording of the
second track. On some of the newest machines, an extra head is furnished so that both tracks of special pre-recorded tapes can be
played simultaneously to obtain a
stereophonic effect.
The machine in Fig. 1 is shown
in the "Stop" or "Off" position,
with the tape disengaged from the
heads. In this particular recorder,
the heads are mounted on a pivoting bar and are swung into contact
with the tape when the "Record"
or "Playback" control button is
pushed. At the same time, pressure pads are brought against the
tape under spring tension in order
to maintain firm tape -to -head contact.

wringer, the tape is pulled at a
constant speed. In the recorder of
Fig. 2, the capstan is the hub of a
flywheel. One or both of two
standard running speeds are provided on home recorders-33/4"
per second for longest possible
playing time which will give acceptable frequency response for
voice applications, and 71/2" per
second for improved reception of
music. Improvement is obtained
at the faster speed because the
"magnets" on the tape are less
crowded and interaction between

them is reduced.
The tape must be loaded on the
take-up reel just as fast as it comes
through the capstan and roller. If
the speed of rotation of this reel
is too slow, tape will be spilled;
on the other hand, overly fast
take-up speed will cause excessive
tape tension and possibly breakage. To supply precisely the right
amount of torque at all times, a
variable take-up speed is required
for the reason that the effective
diameter of the reel increases as
tape is wound on it.

Tape -Transport Mechanism
The mechanical section of a tape

recorder, or transport mechanism,
has a big job to do. It must move
tape past the heads at a perfectly
steady speed and also provide for
fast tape movement in the reverse
direction (and usually in the forward direction, too) so that any
desired spot on the tape can be
reached in a hurry. In addition,
the transport mechanism has to
supply smooth, extremely rapid
braking-from a high speed to a
full stop in a fraction of a second.
All these requirements are met
in mos .; moderately -priced recorders by a single induction -type
motor and a system of drive
wheels, belts, control levers, and
brake shoes. These complex layouts vary so tremendously from
one make of recorder to the next
that it is impractical to describe
a "typical" unit. However, Fig. 2
shows one transport mechanism to
give the reader a general idea of
what is under the cover of a recorder,. By the way, this discussion will be confined to the popular one -motor type of recorder,
and will not consider the more
elaborate machines that have
separate motors for slow tape
drive and fast wind and rewind.
For recording or playback, the
tape is placed between a slow turning metal shaft (capstan) and
a thick rubber pressure roller.
Then, like clothes going through a
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Here's how variable speed is
obtained in the unit of Fig. 2: Although the take-up drum is driven
at constant speed by a belt attached to the motor shaft, this
drum is separated by a felt clutch
from the turntable that actually
holds the take-up reel. This clutch
provides a variable amount of
slippage so that the tape is reeled
up just as fast as needed-not at
full motor speed. Incidentally, this
particular machine has no provision for fast forward tape movement.
The recorder of Fig. 1 features
a somewhat different approach to
the take-up speed problem. The
take-up drum drives the reel directly-not through a clutch as in
Fig. 2. The required slippage is
furnished by the take-up drive
belt, which is slightly loose on its
pulleys in the "record" or "playback" position. To obtain fast forward tape motion, a tension pulley
is pressed against the belt, tightening its grip on the other pulleys
so that a positive drive at motor
speed is supplied to the take-up
reel.
When the machine of Fig. 2 is
placed in "Rewind" position, the
idler wheel is shifted to make positive contact with the rewind
drum, thus driving the rewind
reel at motor speed.
The controls of a tape recorder
have the job of coordinating the
actions of the various mechanical
and electrical parts of the unit.
For a typical home recorder, the
various operating functions or
"modes of operation" can be
broken down into groups of individual actions as follows:
RECORD-Apply heads, pressure pads, capstan and pressure roller to tape. Drive capstan at slow speed. Operate
take-up reel slowly. Connect
amplifier output to record
head. Activate oscillator that
supplies bias and erase current.
PLAYBACK-Operate tape as for
RECORD. Connect record
head to amplifier input. Disable bias -and -erase oscillator.
REWIND-Disengage heads, capstan, etc., from tape to minimize wear on latter. Disconnect motor from capstan and
take-up reel. Connect motor
to rewind reel.

FAST FORWARD-Same as REWIND, except that take-up
reel instead of rewind reel is
driven.
STOP or OFF-Disengage heads,
capstan, etc. from tape. Disconnect motor from entire
drive system. (Motor continues to run.) Apply friction brakes to both reels.
In some machines (as in Fig. 1),
all switching needed to shift the
recorder into a particular mode of
operation is accomplished by a
single push button or switch.
Other units have separate control
switches to control tape motion
and head -to -amplifier connection.
Among the auxiliary controls
found on most machines are these
three:
1. A means of varying capstan
speed to allow for a change
between 33/4" and 71/2" tape
speeds.
2. An interlock which must be
pressed before the machine
can be set up to record. (This
prevents accidental erasure.)
3. A "pause brake," an auxiliary unit which momentarily
stops tape motion at any desired time during recording
or playback.
Trouble Symptoms and Cures
Complaints of poor operation of
tape recorders fall into several
broad categories:
1. LOSS OF SENSITIVITYThis is often due to a purely electronic defect in the amplifier; however, it can also be caused by a
simple mechanical trouble-poor

contact between the tape and the
record head. For efficient operation, these must be so extremely
close together that there is not
even room for a coating over the
oxide to protect it from friction.
A resulting unfortunate characteristic of tape recorders is that
some of the oxide wears off and is
deposited on the heads, capstan,
and tape guides as the tape moves
through the machine. After many
hours of normal use, the layer of
oxide on the head becomes thick
enough to hold the tape away
from the strong central portion of
the small magnetic field around
the head gap. The tape then intercepts only the weak fringe of the
field, and the sensitivity of the recorder falls off. High frequencies
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are affected first because they
normally produce a shallower
field than the middle and low frequencies.
The remedy is to clean off the
oxide periodically with a soft cloth
or cotton swab moistened with a
solvent suggested by the manufacturer of the recorder-usually
alcohol, carbon tetrachloride, or a
special preparation. Many recorder users are aware of the
oxide problem and keep the heads
and capstan clean themselves. By
the way, an excess of cleaning
fluid has been known to injure
certain types of heads, and the
soft mu -metal head core is easily
scratched by a brush or other
coarse cleaning tool. This means
that the technician may occasionally have to repair a recorder
damaged by over -diligent cleaning.

While the oxide powder tends
to polish the head rather than
abrade it, normal use of tape over
a long period of time will eventually wear down the head until
it needs replacement. Because of
the way the head is constructed,
the gap widens as wear progresses; hence, the high -frequency

response (which depends upon
small gap width) will be attenuated before the low and middle
frequencies are affected.
Dirt, which is much rougher
than oxide, will cause rapid wear
if it gets between the tape and the
head. Uneven head wear-for example, pitting-sometimes occurs.
If it does, misalignment or excess
tension of the pressure pads opposite the head should be suspected.
Another cause of poor sensitivity, especially at high frequencies,
is head misalignment. The gap
must be precisely perpendicular
to the edge of the tape, and any
deviation from a true 90° results
in a measurable drop in output. In
the usual method of alignment,
the technician plays a special test
tape on which a steady highfrequency note is recorded. (Such
tapes are distributed by many recorder and tape manufacturers.)
Meanwhile, he monitors the amplifier output with a meter while
he varies an adjusting screw on
the head mount for maximum indication,. Manufacturers' instructions give details of this procedure
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for specific machines.
2. DISTORTION AND NOISE
-These troubles, like loss of sensitivity, can be caused within the
amplifier. Internal noise generated
in the preamplifier stage is especially troublesome because it is
amplified by the following stages.
The 12AX7 tubes frequently used
as preamps have some tendency
to become microphonic and noisy.
When "attempting to eliminate
amplifier noise, it is helpful to try
several 12AX7's or the imported
equivalent ECC83's, and to use
the tube which gives best performance.
Hum is injected into the amplifier to some extent by AC powered heaters, and some recorders have a "hum balance"
control in the filament circuit so
that this noise can be minimized.
If new recordings sound distorted but old ones still sound
clear when played back, something may be wrong with the biasand -erase oscillator, which is active only in the "Record" mode of
operation. Most home recorders
have a fixed bias level, since oscillator output amplitude is not considered critical in non-professional
machines. Nevertheless, output
should fall within a fairly narrow
range to obtain good operation,
and no distortion of the oscillator
waveform is tolerable.
Oscillator trouble will not only
tend to distort the signal applied
to the record head, but will also
cause failure of the erase head to
demagnetize the tape completely.
A background hiss will be left on
the tape in mild cases of trouble,
and portions of old signals may
even remain as background noise
in a new recording.
The record head itself will add
noise to the tape if its core becomes permanently magnetized.
This condition tends to develop
gradually during normal use of
the machine, and an increase in
noise level and a fall -off of high frequency response will eventually be noticed by the listenerespecially if the recorder is used
as part of a high-fidelity system.
Thus, to maintain peak performance, the head should be demagnetized during routine overhauls.
Commercial demagnetizing devices, which are employed in much
the same manner as degaussing

coils in color TV work, are now
becoming more widely available.
The demagnetizer is used as
shown in Fig. 3-it is stroked in
one direction across the pole
pieces of the head, and then
slowly withdrawn before the

power is turned off.
3. WOW OR

FLUTTER-Per-

haps the most common type of
distortion in tape recordings is
produced by a mechanical cause
-namely, irregularity in tape
speed. The result is a periodic
variation in pitch, as though the
recorded material were being
frequency -modulated by a sine
wave. Slow, distinct variations are
termed "wow," while the more
rapid variations called "flutter"
make themselves known mainly as
a general fuzziness of the sound,
especially on high notes of music.
Wow can usually be traced to
flat spots on drive wheels, or
periodic slippage or binding of
some part of the drive mechanism.
For prevention of slippage, oil and
grease must be kept off the- surfaces of drive wheels and belts;
therefore, extra care should always be used when a recorder is
lubricated.
Shaft bearings in the drive systems of many recorders are of an
oil -impregnated type and do not
require oiling under normal service conditions. If a bearing does
not turn freely or gets dirty, a
high-grade oil specified by the
manufacturer may be applied.
Only a drop or two should be
used, and the area should be
checked after lubrication to be
sure that no oil has splashed or
crept onto drive surfaces. Grease
such as "Lubriplate" can be applied sparingly to pivots and sliding linkages if they are stiffoperating, but the same precautions that apply to oil should be
observed with grease. In case any
lubricant does contaminate belts
or drive wheels, it can be removed
with one of the solvents mentioned previously.
Should the tape still fail to
move smoothly after the machine
has been cleaned and lubricated,
look for any of the following
troubles: Misaligned shafts, flat
spots on drive wheels, stretched or
frayed belts, or rough or misaligned tape guides. Deteriorated,
crumbling rubber on the rim of a
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drive wheel calls for replacement
of the wheel. Intermittent drag on
the tape is likely to be due to dirt.
Check to see if any tapes used in
the machine have been spliced
with ordinary gummed tape,
which contains an adhesive that
oozes out and sticks to the heads
or tape guides. Although defective drive parts should be replaced
as a rule, a flat spot on a rubber
pressure roller can sometimes be
ironed out by running the recorder on "Playback" for an hour
or so.
An effect similar to flutter is
produced when motor vibrations
penetrate through defective motor
mounts and reach the record head.
Another condition to suspect in
cases of flutter is excessive tape
tension. This usually results from
too much torque on the take-up
reel or too much drag on the supply reel. A common postal -type
0-8 oz. spring scale (Fig. 4) is
useful in locating the source of
this type of trouble. Service manuals often include directions for
using this instrument to measure
and adjust take-up and rewind
torque, as well as pad and roller
pressure on the tape. The variable
take-up torque in the "Record" or
"Playback" position easily becomes misadjusted, since it is
based on a controlled amount of
slippage in a belt or a felt clutch.
Some of the clutches are saturated
with oil and then partially dried,
and the take-up torque is incorrect if the amount and type of oil
in the felt is not in accordance
with specifications.
4. TAPE -HANDLING DIFFICULTIES-Improper reel torque
or faulty brakes can cause the
tape to spill or to break in two.
The spring scale comes in very
handy for tracking down the reasons for trouble of this kind. If
the tape seems to break much too
easily, the brittleness may be due
to storage under conditions of excessively low humidity-as in a
steam-heated room during winter
months.
The foregoing hints on tape recorder servicing have been intended as a general guide. For
more specific information, it is
best to refer to the service manual
for each particular recorder, since
the detailed variations between
units are many.
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Industrial Electronics

SENCORE

(Continued from page 21)
lays, welders, motors and generators, plus hydraulic, pneumatic,
and servo systems. Although the
list looks formidable, there is in
reality very little mystery connected with these units. Most of
the circuits have been proven
through years of service and are
quite standardized. There are few
"tough dogs" in industrial electronics, since components are very
conservatively rated and circuits
follow the proven, dependable
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Industrial Symbols
The serviceman will encounter
a few symbols in industrial diagrams which may be confusing to
him. A comparison of radio and
industrial symbols to illustrate the
more important differences will
be found in Table I. Capacitors
and industrial relay contacts are
very easily confused with each
other, and it will require daily
practice to become familiar with
the differences in symbols.
Using the chart, follow the circuit in Fig. 1 and notice the simplicity of the industrial symbol.
Transformer windings and relay
contacts are drawn close to the
part of the circuit with which they
are concerned, as opposed to being positioned entirely in one
place with lines extending to several sections of the diagram. The
contacts are not shown near the
relay but are identified by the letters 10CR, or 1TD, which means
that, when energized, contact relay coil number ten will activate
contacts 10CR, and the time -delay
relay coil will activate contacts
1TD. All relay contacts are drawn
in the deenergized position. The
same circuit is shown using radio
symbols in Fig. 2; note how the

relay contacts in the diagram
make circuit analysis more difficult!
Test Equipment Requirements
The test equipment needs of the

industrial serviceman are very
similar to the needs in servicing
TV and radio. The VTVM and
multimeter can be used to make
all static and some dynamic tests,
with the oscilloscope rounding out
the dynamic testing. The scope
must be portable, but its performance requirements generally are
not as severe as those for TV
servicing-its sensitivity can be
less, and a frequency response of
500 kc is usually ample. Special
equipment will depend on the
type of industrial devices encountered. For instance, in induction and dielectric heating, a wave
meter is essential to tune the
heater to the FCC frequency. A
tachometer is desirable when
servicing motor controls, and work
on high -current equipment such
as welders is easier with a tong
ammeter. New equipment can
either be purchased when there is
a definite need for it, or all at
once, depending on the circumstances. Unlike entertainment type repair business, it is not absolutely necessary to stock a large
supply of parts, but you should
become acquainted with the industrial parts stock your local
distributor carries.
When you have had time to prepare yourself for an industrial
servicing encounter, a short drive
through your locality should provide the names of many prospects.
Or, some communities have directories of local business concerns which you could use for a
list of prospects. And, don't overlook contacting the local Chamber
of Commerce for possible leads. In

. . and for customer's prices on every
replacement part, Dave Rice's
.
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Fig. 2. Weld -timer schematic using radio -TV symbols.

addition, your local parts distributor may be able to pass along a
few leads to you-particularly if
he handles industrial electronic
items.
Likely prospects to approach
are the welding and printing
shops, candy makers, vegetable
packers, and canneries, since they
are always pressed for time and
least likely to have a service contract with the industrial electronic
equipment suppliers.
Frankly, getting industrial servicing business is not as difficult as
it might seem. More or less, it's
simply a matter of making up
your mind that you desire this
type of business and then starting
in on a slow and gradual basis to
get it. Oftentimes, just the fact
that you are willing to tackle industrial work will gain you business. Incidentally, many makers
of industrial electronic equipment
are franchising service centers
throughout the country. While
this is not necessarily the best way
to get into the industrial servicing
business, it will enable you to get
your foot in the door, as well as
let you become fairly familiar with
particular types of equipment.
Once you have located your
prospects, a letter to the production manager, maintenance superpurchasing
intendent and/or
agent, will announce your intentions. The contents of your letter
or brochure should stress the
preparation you have made toward
the accumulation of knowledge,
experience and facilities to serve
local industry. Time is the manufacturer's enemy, so stress fast,
one -stop service. Don't mention

costs-generally, a manufacturer
is more interested in speedy, de September, 1957 PF REPORTER

pendable service than in price.
A small advertisement in the
classified section of your local
phone directory will keep your
name in front of prospects, as will
promotional mailings, newspaper
publicity, etc. One service shop
owner who has been servicing industrial accounts, uses a cute gimmick to garner new customers.
After the successful completion of
a radio or TV repair, he leaves a
small 2 -page brochure with the
customer, explaining the fact that
he does industrial servicing as
well as entertainment-type repairs. He also points out how the
experience gained in one segment
of the field helps him do a better
job in the other and closes by asking the customer to recommend
him to any of his friends who
may need either type of service
work.
If you're like most servicemen
who have cracked the industrial
market, your first account will be
obtained after you refresh your
memory in the basics of industrial
electronics, prepare your business
for a new type of work, write letters, have cards printed, visit factories, make phone calls, try, try
again and almost give up. Then
you are rewarded with the first
job. If you perform the service
well, the word will travel quickly
through your locality, and you
will have the satisfaction of being
in a new business.
In summary, remember this
about industrial electronic service
work: (1) It's not as difficult, technically, as TV and radio repairs,
and (2) the local source of service
definitely has the advantage
wherever fast service is necessary.
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SPECIFICATIONS FOR THE PA -1:
Input, 120V; load rating max., 165VA;
max. output current, 1.25A; output
voltage, 0-132V. For PA -1L output
voltage, 0-120V.
Designed for long service life, the PA -1
is supplied in an attractive, well ventilated, grey wrinkle finish case with easy
to read dial, pilot light, push type
switch, fuse, cord, plug and receptacle.
The transformer is toroidally wound
and features the LoRes brush track for
extra long service life.

Write for the catalog describing the
PA -1 and complete line of Adjust -AVolt variable transformers.

STANDARD
ELECTRICAL PRODUCTS CO.
2240 E. THIRD ST., DAYTON, OHIO
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Properties of Color Signal
(Continued from page 25)
The generator must be provided
with an attenuator so that the signal level to the video amplifier
can be set correctly. This is a
much more critical requirement
than when the modulated RF output is used, because receiver AGC
action will keep the detector output at a usable level. The generator output level must be adjusted
rather carefully during video signal injection tests, because with
the possible exception of an ACC
(automatic chroma control) circuit, no provisions for signal-level
correction are present after the
picture detector.
It should be clear as to why the
test signal must have the proper
polarity. Loss of synchronization
would be the main problem, besides the fact that all receiver
circuits beyond the detector would
respond in an abnormal manner.
Hence, the generator should be
provided with a polarity switch,
allowing the user to choose the
signal polarity required.
A generator having a low -impedance video output is desirable
because the output cable can then
be connected across the detector
load without the necessity for disconnections of any kind. If the
generator has a high -impedance
video output, the low-impedance
detector circuit will load the generator and cause distortion or attenuation, or both, of the test signal. In such cases, it is necessary
to isolate the detector circuit from
the grid of the video amplifier and
to apply the generator signal directly across the grid load of the
tube.
In case you are working with a
receiver which has separate luminance and chrominance detectors,
remember that signal -substitution
tests of the luminance channel require that the video test signal be
applied at the output of the luminance detector. On the other hand,
tests of chrominance -channel operation are made with the signal
applied at the chrominance -detector output.
The waveform in Fig. 1 shows
a sample make-up of a composite
color signal. Since separate receiver sections process the sync,
burst, chroma, and Y components,
effective signal -substitution work

rr... and ... and
JENSEN NEEDLES, too?"

BETTER HI-FI BY

ELECTRONICS

COMPONENTS
ACCESSORIES
AMPLIFIERS

PRICED AS LOW AS $39.50

"QUADNAURAL"
SPEAKER SYSTEMS
Trade Mark Registered
COMPENSATORS
RUMBLE FILTERS

RECORD

HI-PASS FILTERS
LOW-PASS FILTERS
SPEAKER SELECTORS
TRI -SET COUPLERS

MOLDED -ON CONNECTORS
DUO -JACK ADAPTERS
FILTER -TEN NA

Sold by

Better Distributors Everywhere
Send for Catalog Sheets
on all Dynamic Products
"UNMISTAKEABLY THE FINEST"
Monu at ure.
y
DYNAMIC ELECTRONICS-NEW YORK, INC.
Forest Hills, Long Island, N. Y.
.
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requires that the technician know
which circuits handle each of the
various signals.
Color -Difference Signal Outputs
With the receiver tuned to a
monochrome signal and the fine-

tuning control misadjusted so that
sound bars appear on the screen,
the interference thus produced
should be predominantly bluish,
with some red and practically no
green interference visible. If you
should observe that the interference is predominantly green, you
would know immediately that
something must be at fault in the
chrominance channel.
The reasons why sound interference is normally blue stem
from the fact that the color-difference signal gain factors are not
equal (see Fig. 2). If we assume
a G -Y output of unity and a
chrominance signal amplitude that
is constant for all colors, then the
R-Y output will be 1.14 and the
B -Y output will be 2.03. An FM
sound signal (4.5 mc) in the
chrominance channel simulates a
chrominance signal which is rapidly changing in phase and provides equal drive to the R-Y and
B -Y detectors. Note: Receivers
which utilize a color killer may
require that the threshold be
lowered by turning the control
counterclockwise before the foregoing observation can be made.
Since the output from the B -Y
channel would be greater than
the others, we will of course expect to see a bluish interference
pattern. A little red also should be
visible. An interesting point in
this respect is that the setting of
the hue (color-phasing) control
will have no effect whatever on
the colors produced in the interference pattern when the chrominance channels are energized by
a signal of this type, the reason
being that the 3.58 -mc oscillator is
uncontrolled (no burst signal
present) and continues to operate
at relatively the same frequency
regardless of the hue -control setting.

"EMERGENCY CALL GUS!

September, 1957
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SAYS THEIR

HI-FI'S GONE HAYWIRE AND HER HUSBAND
IS THREATENING TO FIX IT HIMSELF!"

-

The lady's right Gus her husband can't compete
with a trained technician and his stock of
Webster cartridges. And the whole family
the renewed life
will be happier with the results
found in their records.

-

There's more money in it for you too
because there's never an unhappy customer.

BUY WISELY... BUY WEBSTER!
Free-large print

of this Lichty
cartoon suitable for framing. Request on your own letterhead.

Brightness of Colors
in a Rainbow Display
A gradual reduction in the set-

ting of the brightness control during the display of a rainbow pattern will cause the blue bars
to disappear last in normal re -

- LADY

ELECTRON
Model B202 -3 -speed; push-in

mounting; clip -mounted needles.

WEBSTER

a
I

CS

DIVISION
ELECTRIC
RACINE WI6
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Color Picture

Y

Tube/

L- Green

Amplifier

L

Blue Grid
Red

R

-Y Detector

B

-Y Detector

G -Y

Fig. 2. A typical chrominance detector

the

R -Y

Grid

Matrix

Grid

IG -Y)

=

1

-Y)

=

1.14

IBYI

=

2.03

1R

circuit arrangement. Note the difference in

and B-Y gain factors.

ceiver operation. This behavior
should be expected, based on the
difference in signal gains mentioned in connection with Fig. 2.
The rainbow signal has a con-

stant amplitude and drives both
color detectors equally.
The green bars are the first to
disappear, because of the low relative gain afforded the G -Y signal.
The red bars should be the next to
disappear as the brightness -control setting is further reduced.
The blue bars must be the last to

litwEW

disappear, unless trouble is present in the chrominance channel.
At this point, most of you
have mentally asked the question,
"Why are the amplification factors
of the color -difference signals unequal?" The answer is based upon
a modification of the R-Y and B-Y
signal amplitudes at the transmitter. The receiver must restore
these signals to their correct relative levels for true color reproduction.
This transmitter modification is

YEATS "Shorty"

STATION WAGON & PANEL PICK-UP

sc

called adjustment of chrominance
values and is made necessary to
avoid overmodulation of the picture carrier by saturated color
signals. It is made as follows:
R-Y is reduced to 0.877 of true
level.
B -Y is reduced to 0.493 of true
level.
Assuming a G -Y amplification
factor of unity in the receiver, we
find that the R -Y gain factor must
equal 1.14, and the B -Y gain factor must equal 2.03 if correct signal drive to the picture tube is to
be obtained.
Simple Rule for Aligning
Any Color Detector

A color detector will null on a
quadrature signal; that is, if we
connect a scope at the output of

an R-Y detector, we will find a
null or zero signal output (no
scope deflection) with a B -Y signal input. If we should not find a
null in this test, we would know
that the phase of the R -Y reference signal is incorrect.
Here are the basic color -difference signals and their quadratures; each demodulator will nor-

SAFE!

appliance dolly
YEATS Model No.

5

AluminJm alloy
Height 47"
Weight 32 lbs.

Only 47" tall, this new YEATS dolly is
designed for TV and appliance men
who make deliveries by station wagon
or panel truck. No need to detach appliance for loading into the "wagon" or
pick-up
the YEATS "Shorty" will
slide into your vehicle with ease.
Has aluminum alloy frame with
padded felt front, quick fastening
\ (30 second) strap ratchet, and
endless, rubber belt step glide.
New YEATS folding platform attachment, at left, saves backbreaking work handling TV
Folding platform
is 131/2" x 241/2"
chassis or table models. Call
-attaches instantly. (Platform your YEATS dealer today!
.

only) $9.95.

l.ade COVERS
YEATS

semi -fitted

& PADS
covers are

made of tough water repellant
fabric with adjustable web
straps and soft, scratchless
white flannel liners. All shapes

Furniture Pad

1

2103 N. 12th St,

80

ARROW STAPLE GUNS

can't damage wire or
cable because driving blade automatically stops staple at
right height! That's why Arrow Staple Guns are proved
safer on jobs all over the country. And Arrow staples have
tremendous holding power because they're rosin -coated,
have diverging points that lock into wood.
1.25 (shown) for wires up to 1/4" in diameter. (Hi-Fi wire, radiant
heating, bell, thermostat, telephone, inter -corn, etc.) tapered striking
edge gets into tight corners. Uses 14", ).", and O." staples, List $15
T-25B For burglar alarm wiring. Drives staples flush
List $15
1.75 For non-metallic sheathed cable, Romex cable or any other
object (such as copper tubing) up to %" in diameter. Uses ti(.",
%", and %" Arrow staples
List $15

and sizes-Write.

SEND postcard for full information
on our complete line TODAY!

1

let alone wire or cable!

.

40atce dolly
sales co.
Milwaukee, Wis.

.

.

ARROW FPSTENER COMPi7NY, /NC.
ONE

JUNIUS STREET, BROOKLYN 12, N.
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-Y
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-(R-Y)

Detectors

Matrix

(R -Y) (B -Y)
(R -Y) (G-Y)
I and Q
(B -Y) (G -Y)

G -Y
B -Y

RGB
R -Y

Only the I and Q arrangement
requires note; the I detector is
checked for a null on a Q signal,
and the Q detector is checked for
a null on an I signal. Thus, the
detector operation is entirely similar to R -Y, B -Y, and G -Y systems.
However, the RGB matrix is a
luminance mixing section, as well

as a chrominance mixer. Hence,
an RGB matrix is quite different
from a color -difference matrix.
To check RGB matrix action,
we use the complete color signal,
instead of color -difference signals.
Fig. 4 shows how the outputs from

the blue, red, and green sections
of an RGB matrix appear on a
scope screen, when a complete
NTSC color signal is applied to
the receiver. The signal illustrated
comprises the primaries, complementaries, and white, as is customary in service type color-bar
generators.

Fig. 3. Chrominance signal phase angles

for the color -difference signals.

mally null on the quadrature
signal:
R -Y is in quadrature with
B -Y, and vice-versa.
G -Y is in quadrature with
(G -Y) /90°, and vice-versa.
I is in quadrature with Q,
and vice-versa.
These quadrature relations are
apparent in Fig. 3, which shows
a standard chrominance phase diagram for all the basic color difference signals. The quadrature
relations apply, no matter what
color-detection arrangement may
be utilized in the particular receiver under test. Here are the
arrangements which may be encountered:

How to increase
your income
Two-way radio
e Microwave relay
e Home electronics
e Industrial electronics
e Radar
lh

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

stalling and maintaining the types of electronic devices listed
above.
Anyone now in the radio -television servicing field can qualify.
A Commercial FCC license will open the door to new profit
areas

... and

the work

is

interesting.

Don't limit yourself to receiver servicing. Prepare yourself to
handle the more profitable jobs in electronics. Fill out the
coupon below and nail it TODAY. The information

is

free!

1.111»

MM.

111111

ilCLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk P R-9, 4900 Euclid Bldg., Cleveland 3, Ohl*
Please rush the Free booklets to

Name

Addres'
City

Fig. 4.

Ar

NTSC color -bar signal and the

--

Member National Home Study Council

picture -tube signals it should produce.
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PRODUCT REPORT

Color TV Harness Kits

Model

EFB

$99.50 Net

New! Super-Filtered DC
for transistor design work
than 15 millivolts AC ripple up to max. load
DC Power... for precision laboratory and design work
Dual range
0-32 volts up to 4 amperes
0-16 volts up to 8 amperes
Internal Impedance: 4 ohms at 32 volts
2 ohms at 16 volts
Smooth voltage control with continuously variable
carbon brush -type auto transformer
Long -life selenium rectifiers-patented heat sink

Less

-

A new line of color
TV test harnesses and
extension cables has
been announced by Eby
Sales Co., 130 Lafayette
St., New York, N.Y.
Two different Color
Harness Kits are available-K-132 for most
color sets other than RCA, priced at $11.00, and
K-314 for RCA as well as other sets, selling for
$14.50. Individual items, separately available, are
56-12H Color CRT Extension, $5.35; 57-13H Tuner
Extension, $2.03; 57-14H Convergence Extension,
$3.95; and 56-1H Hi -Voltage Extension, $1.75.

cooling
Model EB dual range DC Power Supply, same as above except
5% ripple.

Speaker Extension Cables

Belden Mfg. Co., Chicago, Ill., has added to
its line several moderately -priced audio ca-

having tinned,
stranded copper conductors with vinyl insulation. No. 8460 is an
unshielded twisted pair
of 18 -gauge conductors
8460
8470
8780
for speaker extension
runs from 200' to 2000'.
No. 8461 is the same, with the addition of a vinyl
jacket. Nos. 8470 and 8471 resemble 8460 and 8461,
but have 16 -gauge conductors for higher -power installations (up to 75 watts) and longer runs (up to
3000'). Nos. 8779 and 8780 are shielded cables with
16 -gauge conductors; 8780 features a vinyl jacket
bles

Model D-6121 $44.95 Net

First to service all 3:
1.

Transistor and hybrid auto radios

2. Transistor portable radios
3. Tube auto radios

-..

Improved D-6121

Dual range

,

0-8

-

same low price
better than ever
volts, 0.16 volts, continuously

variable
Up to 22' volts available for transistor portable
radio loads
1/10% AC ripple for low current loads- 1/2%
AC ripple up to 5 amperes
10 amperes continuous duty up to 12 volts
20 amperes intermittent service

ELECTRO PRODUCTS LABORATORIES
4501-F North Ravenswood,
Chicago 40, III.
Canada: Atlas Radio Ltd., Toronto

your jobber or
send today for new bulletins
See
7589

82

over the shield.
LC Fuse Caddy

Littelfuse, Inc., Des
Plaines, Ill., is producing a new plastic fuse
caddy filled with an assortment of 15 different
types of the LC (limited
current) fuses which
are coming into wide
use in recent models of
TV sets. These fuses are
especially designed to
make it impossible to
use a higher rating than was originally intended by
the manufacturer. The selection is estimated to
cover 94% of service needs for the new tab -mounted
fuses. Three spare compartments are included in the
caddy for storage of additional fuses.
PF REPORTER September, 1957
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Super -Power PA Drivers

University Loud-

speakers, Inc., 80 S.
Kensico Ave., White
Plains, N.Y., has announced two new high power driver units for
use in public-address
systems. Both drivers
(Models PA -HF and PA -50) have a continuous -duty
power rating of 50 watts, and a boost to 100 watts
can be accomplished by attenuating all frequency
components below the cutoff frequency of the
trumpet before they reach the driver. A special
feature included in the PA -50 is a built-in line matching transformer.

A NQY CONCEPT
IN AMPLIFIER KIT
COî24-etGli:4o-y&

MODEL
PAC -AMP-

Degaussing Coil

Bushnell Electric Co.,

The ERIE

345 Hess St., Bushnell,
Ill., is manufacturing a

degaussing coil for use
in demagnetizing color
picture tubes, an essential process in obtaining
optimum purity. The
construction and performance is certified to meet the standards set by
manufacturers of color TV receivers. Coil SE -4290,
complete with line cord and on -off switch, sells for

1

AUDIO -AMPLIFIER KIT

$14.95.

Swivel -Mount Auto Antenna

The "Bullet," designed by Tenna Mfg.
Co., 7580 Garfield Blvd.,
Cleveland, Ohio, is an
auto radio antenna with
a swivel base that allows the mast to remain
vertical even if the unit
is mounted on a sloping
surface or on the side
of the car.
Either
straight or rear -canted
masts are available. An extra mounting pad is
shipped with each "Bullet" to permit mounting on
high crowns of fenders or fins.
'Wide -Range Phonograph

Wide frequency response is featured in
the Model 1290 table -

model

phonograph

made by V -M Corp.,
280 Park St., Benton
Harbor, Mich. The in-

strument

includes

"Super-Fidelis"
four-speed automatic
changer with "LazyLite" control button, a
6" x 9" speaker with concentric tweeter cone, a jack
for connecting radio tuner or stereo tape -player output to the phono amplifier, and external speaker
V -M's

featuring
"PAC" and an ERIE
Embossed Wiring Board
With these Plug-in Components:
ERIE

"PAC" (Pre -Assembled Components)

ERIE EMBOSSED BOARD

TUBE SOCKETS

OUTPUT TRANSFORMER

CAPACITORS

FILTER CAPACITOR

TONE CONTROL

VOLUME CONTROL and SWITCH

TUBES

SPECIFICATIONS FOR ERIE STANDARD

AUDIO -AMPLIFIER

Frequency Response: 30 cycles to 12,000 cycles +0, -3.5 db.
Sensitivity: 0.56 volt RMS (input at
KC) for 4 watt output.
Power Output: 4 watts
Input Impedance: 2 megohms.
Output Impedance: 4 ohms
AC Power Consumption: 17 watts.
Overall Dimensions: 6%" L x 45A6" W x VA' H.
Shipping Weight: 2 lbs.
1

See and hear it at your local

distributor
or write for nearest source.

DIVISION

ERIE RESISTOR CORPORATION
ERIE, PA.

jacks.
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CATALOG and LITERATURE SERVICE
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INDEX TO ADVERTISERS
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Page No.

Advertisers
Aerovox Corp.
Amphenol Electronics Corp.

Arrow Fastener Co.
Astron Corp.
B & K Mfg. Co.
Belden Mfg. Co.
Blonder -Tongue Labs.
Bussmann Mfg. Co.
CBS-Hytron
Centralab, A Div. of
56,
Globe -Union, Inc.
Chicago Standard Transformer Co.
Clarostat Mfg. Co., Inc.
Cleveland Institute of
Radio Electronics
Cornell-Dubilier Electric Corp.
.

Delco Radio Div.,
General Motors Corp.
Dynamic Electronics
New York, Inc.
EICO

-

36
46
80
12

11.

21. BELDEN

Radio -electronic wire and cable
catalog No. 857. See ad page 61.

31. BUSSMANN

Television fuse chart Form TVC.
Shows components protected and
proper fuse for all TV and auto
radio sets. See ad page 35.

41. CBS

Catalog sheet describing new CBS
Technician's Handbook and CBS
Engineer's Handbook. See ad page

7

61
42
35
24

24.
51.

57
43
33

9

78

Electronic Publishing Co.
Electro Products Labs.
83
Erie Resistor Corp.
77
E -Z -Hook Test Products
27
Finney Co.
71
General Cement Mfg. Co.
4-5, 59
General Electric Co.
73
Gernsback Library, Inc.
29
Good -All Electric Mfg. Co.
22
Co.
Instrument
Electrical
Hickok
International Resistance Co. 2nd cover
Jackson Electrical Instr. Co. .... 58, 65
78
Jensen Industries, Inc.
37
Jensen Mfg. Co.
4th cover
Littelfuse, Inc.
30, 31
Mallory & Co., Inc. P. R.
75
Merit Coil & Trans. Corp.
65
Mosley Electronics, Inc.
67
Phaostron Instr. & Electronic Co.
45
Pyramid Electric Co.
6
R -Columbia Products Co.
Radiart Corp.-Cornell1
Dubilier Electric Corp.
55, 74
RCA Components Division
RCA Electron Tube Division. 3rd cover
28
Raypar, Inc.
20, 72
Raytheon Mfg. Co.
47, 66
Sams & Co., Inc., Howard W.
49
Sangamo Electric Co.
50
Sarkes Tarzian, Inc.
76, 77
Service Instruments Corp.
South River Metal Products Co. .... 75
2
Sprague Products Co.
78
Standard Electrical Products Co.
Sylvania Electric Products, Inc....10-11
Technical Appliance
40, 41
Corp. (TACO)
73
Teletest Instr. Corp.
44
Tenna Mfg. Co.
53
Tobe Deutschmann Corp.
54
Triad Transformer Corp.
39
Triplett Electrical Instr. Co.
51
V -M Corp.
69
Ward Products Corp.
79
Webster Electric Co.
63
Weller Electric Corp.
8
Wen Products, Inc.
Winston Electronics, Inc..... 34, 62, 75
64
Wright Steel & Wire Co., G. F.
64
Xcelite, Inc.
80
Yeats Appliance Dolly Sales Co

New Pocket Control Guide No. 6121 pages of the latest replacement

56, 57.
61.

CHICAGO STANDARD
Stancor TV Transformer Replace-

ad 4th cover.
181. MERIT

Form No. 690 lists exact replacement yokes. See ad page 75.

191. PHAOSTRON

Illustrated catalog lists complete
line of custom panel meters. Includes comparison chart of Phaostron instruments vs. other brands
plus dimensions and features. See

ad page 67.
201. R -COLUMBIA
Bulletin 23 on

"Fono -Magic," a
compound which stops stalling and
slipping in record changers caused
by worn or crystallized idler
wheels. See ad page 6.

211. RADIART

Rotor Catalog F-904 covering all
CDR rotors. See ad page 1.

221. RAYPAR

Bulletins describing picture tube
brighteners, voltage adjustor, and
TV components and accessories.
See ad page 28.

231. SENCORE

General two-color line folder of
all Sencore products. See ads
pages 76, 77.

Form 753450 on series A47 and
A47F 75/ " diameter composition
element controls, 500 ohms to 5
megohms. See ad page 33.

251. TACO

INSTITUTE
Complete description of the opportunities in electronics for

radio -TV servicemen and an outline on how to qualify for them.
See ad page 81.
CORNELL-DUBILIER
Revised edition of Form 200D -4E

on twist -prong electrolytic capacitors. See ad page 70.
101.

Handy cross-reference card showing LC fuses and list prices. See

241. STANDARD ELECTRICAL
22 -page catalog describing

81. CLEVELAND

91.

171. LITTELFUSE

ment Guide and supplemental
sheets. See ad page 43.

71. CLAROSTAT

.

84

CENTRALAB

control information. Carbon and
wirewound controls are listed by
ratings and part numbers, together
with taper curves and other pertinent information. Also a new 12 page P. E. C. (Packaged Electronic Circuit) Guide which includes 51 schematics, a reference
section and a complete listing of
replacement parts. See ads pages

81
70

68
76
82

AMPHENOL
Data sheet on series UHF solderless RF connectors. See ad page 46.

E -Z -HOOK
A convenient reference sheet titled

"How to Build the Five Most Useful Scope Probes" gives the schematic, mechanical component layout, and a brief description of five
scope probes you'll find most useful in your servicing. See ad page

77.
111. ELECTRO PRODUCTS

Data on new DC power supply
models EFB and D-G12T for transistorized units. See ad page 82.

121. EICO
12 -page

catalog shows how to save

50% on electronic test instruments

and hi-fi equipment in both kit
and factory -wired form. See ad
page 68.

131. ERIE

New D-57, 16 -page distributor
catalog listing all components currently made by the company. See
ad page 83.

141. FINNEY

Brochure on full line of 1957 Finco
antennas (Form No. 20-193). See
ad page 27.

151. HICKOK

Technical booklet describing the
design and application of the new
Model 123A Cardmatic laboratory type tube tester. See ad page 22.

161. IRC

DLR-57A (Form S -035A) replacement parts catalog. See ad 2nd
cover.

complete line of "Adjust -A -Volt"
transformers. Also catalog sheet
on PA -1 "Adjust -A -Volt." See ad
page 78.
Consumer -directed literature for
use with Taco's "Antenna CheckUp Time" program. See ads pages

40, 41.
261. TENNA
6 -page

Auto Antenna Catalog.
Also Bulletin No. 109-5-57 on new
"Bullet" swivel auto antenna and
Bulletin No. 105-5-57 on new
"Stratofin" auto antenna. See ad
page 44.

271. TOBE DEUTSCHMANN
Two-color, 26 -page catalog

cover-

ing Tobe's new line of Quality
Service Capacitors, including specifications and prices for molded

tubular, metalized paper, ceramic
disc, twist -prong and tubular
electrolytic, and industrial types.
See ad page 53.

281. TRIPLETT

New Catalog No. 35-T of company's complete test -equipment
line. See ad page 39.

291. WEN

Illustrated catalog sheet No. 808
describes new 2 -speed, %" power
drill. Also folder AL -1 on line of
high-grade, low-cost power tools
including soldering guns with special-purpose tips, sander -polishers,
saws and saw tables, etc. See ad

page 8.
301. WARD

Mailing folder "The Shape of
Things to Come." See ad page 69.

311. WINSTON

Literature on Model

850 Induced
Waveform Analyzer, Model 828
Intermittent Condition Analyzer,
Model 250 Color Convergence Dot
Generator and Model 150 Rainbow Generator. See ads pages 34,

62, 75.
321. XCELITE

Catalog of new items. See
page 64.
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Supplement to Sams August, 1951 Master Index

Coverage for

PHOTOFACT

This Supplement is your handy index to the new models
-leered by PHOTOFACT since August, 1957. For prior model
verage see the Sams Master Index dated August, 1957.
To stay up-to-date, always use the latest issue of this supplement with the Sams Master Index-together, they are your
complete index to PHOTOFACT coverage of over 28,000
receiver models.
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IMPORTANT: DISCARD ALL PRIOR SUPPLEMENTS
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Set

No.

ADMIRAL

369-1
370-1
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e Chassis 17AF1

DK, DM
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Ch.
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Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
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367-13-5
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369-1
1.171,

(Ch.

71710

364-18-S
GTM-4131A, GTM-4132A
364-18-S
ALLSTATE
5028 (Ch. 528.50280, )
5033 (Ch. 528.50330, 1)
Ch. 528.50280, 528.50281
Ch. 528.50330, 528.50331
1

372-1
372-1
372-1

372-I

365-16-S
365-16-S
363-21-5
363-21-5
363-21-5
363-21-5

370-4

365-16-S
365-16-5

371-3

Ch. PA
Ch. P12W

4-A-145, 4-A-146

(Codes 389-53146, 389-5-3149, 389-6-3146A,
389-6-3149A)
369-9
4-A-150 (Code 364-6-445) 372-5
4-A-163 (Code 297-6-623) 370-5
13-G-211, 13-G-212 (Code 280-621158)
369-10
13-G-213 (Code 280-6-21759)

GENERAL ELECTRIC

BULO VA

("02"

371-2
372-2
372-2
369-5
369-6
370-2

Line)

363-21-S

17P1329, 17P1330, 17P1331
("M3" Line)
359-18-S
21C1439 ("M3" Line) 359-18-S
21C1449 ("M3" Line) 359-18-S
21C1550, 21C1551 ("U2" Line)

362-17-S

2111540, 2111541, 2171542

("UT'

362-17-S

Line)

372-6

940, 941, 942

CADILLAC

HALL ICRAFTERS

370-3
370-3

7268005
7268035

17T57408,

M, 17157608, BJX, M,
171S780B, M (Ch. A2007, E2007(

CORONAD('
TV2-9422A, TV2-9423A,

Ch.
Ch.

TV2-9424A, TV2-9425A

CRAFTSMEN

Craftsmen)

342-16-S
(Also See Radio

369-7

CTA-5

DUMONT

346-22-5
356-19-S

RA -381
RA -393
RA -395

372-3

EMERSON
845B (Ch. 120321B)

8518 (Ch. 1203278)
852B (Ch. 1203348)
8538 (Ch. 1203358)
854A, B (Ch. 1203218)
867B (Ch.
1212 (Ch.
1213 (Ch.
1228 (Ch.
1229 (Ch.
1238 (Ch.
1239 (Ch.
1244 (Ch.
1245 (Ch.
1246 (Ch.
1247 (Ch.
.1254 (Ch.
1255 (Ch.
1264 (Ch.
1265 (Ch.
1272 (Ch.
1273 (Ch.
1274 (Ch.
1275 (Ch.

280-

369-10

14P1209, 14P1210, 14P1211,

369-4

Series
Series
Series
Series
320 Series

(Code

6-21749)

BUICK

110

280-

369-10

13-G-216, 13-G-217

14P1212

981813

369-10

(Code

6-21158)

369-3
371-1
369-3
369-3

CP-12W (Ch. PA, P12W)
W69P

120349B)
120351E)

369-8
372-4
372-4
372-4
369-8
370-4

..365-16-S
120352G) ..365-16-S
120351E) ..365-16-S
120352G) ..365-16-S
120351E) ..365-16-S
120352G) .,365-16-S
120351E) ..365-16-5
120352G) ..365-16-5
120351E) ..365-16-5
120352G) ..365-16-5
120341H) ..365-16-5
120342R) ..365-16-5
120341H) ..365-16-5
120342R) ..365-16-5
120351E) ..365-16-S
120352G) ..365-16-S
120351E) ..365-16-S
120352G) ..365-16-S

2034S, 20385
2040S, 20425

(Ch.

120345E,

(Ch. 120343E)
(Ch. 120344G)
(Ch. 120343E)
(Ch. 120344G)
O 2060 (Ch. 120343E)
2061 (Ch. 120344G)
2062 (Ch. 120343E)
12032113

V)

363-21-S
(Ch. 120346V)

2056
2057
2058
2059
Ch.

12033413

13-G-214, 13-G-215

ANDREA

.

372-4
372-4
372-4

120327B

1203358
120341H
120342ß
120343E
120344G
120345E, V
120346V
1203498
120351E
120352G

FIRESTONE

369-2

GTM-4031 A, GTM-4032A

RA -392,
RA -394,

No.

255A

GAA -861A, GAA -862A, GAA -863A

RA-380,

Folde

No.

FAIRCHILD

AIRLINE

100,
220
230
270
300
310,

Set

EMERSON-Cont.

.

363-21-S
363-21-S
363-21-S
363-21-S
363-21-S
363-21-S
363-21-S
363-21-S

369-8

348-18-S
348-18-S
348-18-S

A2007
E2007

HOFFMAN

B1007
81081,

318-15-5

(Ch. 315)
U,

81091,

U,

81111,

U

(Ch. 321, U)
372-7
81121, U (Ch. 322, U)
372-7
81161, U (Ch. 323, U)
370-6
83061, U (Ch. 321, U)
372-7
83071, U (Ch, 322, U)
372-7
83081 (Ch. 419)
321-15-5
83101, U (Ch. 321, U) ..372-7
83114, U (Ch. 322, U) ..372-7
83191, U (Ch. 420, U) 352-17-S
133201, U (Ch. 323, U) ..370-6
BG1151, U (Ch. 323, U) ..370-6
67I144, U (Ch. 326, U) ..371--4
BW1144, U (Ch. 326, U) 371-4
GT1144, U (Ch. 326, U) ..371-4
K1081, U (Ch. 321, U) ..372-7
K1151, U (Ch. 323, U) ..370--6
M1007 (Ch. 315)
318-15-S

.
.

No.

U)

372-7

(Ch. 322, U)
372-7
(Ch. 323, U)
370-6
U (Ch. 321, U)
372-7
M3071, U (Ch. 322, U)
372-7
M3081 (Ch. 419) ....321-15-S
M3101, U (Ch. 321, U)
372-7
M3114, U (Ch. 322, U)
372-7
M3181, U (Ch. 420, U) 352-17-5
M3201 (Ch. 323, U)
370----ó
MGI151, U (Ch. 323, U) 370-6
e P1007 (Ch. 315)
..318-15-5
P1121, U (Ch. 322, U)
372-7
P1151, U (Ch. 323, U)
370----ó
P3071, U (Ch. 322, U)
372-7
P3081 (Ch. 419)
321-15-S
P3091, U (Ch. 322, U) ..372-7
P3101, U (Ch. 321, U) ..372-7
P3114, U (Ch. 322, U) ..372-7
PT1144, U (Ch. 326, U) ..371-4
SG1144, U (Ch. 326, U) ..371-4
SP1161, U (Ch. 323, U) ..370-6
SP3061, U (Ch. 321, U) ..372-7
SP3181, U (Ch. 420, U) 352-17-5
SP3201, U (Ch. 323, U) ..370-6
W1007 (Ch. 315)
W1081, U (Ch. 321, U) ..372-7

M1121,
M1161,
M3061,

U
U

U
U

W1 1b1,

U
U
U

.

Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.

350-18-S
318-15-5

315

321, 322
323, U
326, U
329, U, 330,
331, U
419
420, U
706

372-7
370-6
371-4

..358-14-S

U

359-18-S
321-15-S
352-17-S
350-18-S
LINCOLN (Auto Radio)

370-7
370-7

HHK-18805-A
78BL (HHK-18805-A)

MAGNAVOX

23

73

117

344-18-5
369-12

Series
Series
Series

Chassis CMUA487DC,
Chassis CMUA490DC,
CMUA491 DC,

ED

ED,

ED

Chassis CMUA499DC,

370-8
370-8
370-8
370-8
370-8
370-8
370-9
369-11
370-8
370-8
370-8
370-8
370-8

Chassis U23-01AA, U23-02AA,
U23-03AA
344-18-S
Chassis U73-01AA, U73-02AA
369-12
Chassis V23-01AA, V23-02AA,
V23-03AA
344 -I8 -S
Chassis V73-01AA, V73-02AA
369-12

(Auto Radie)

372-9
370-7
372-9
370-7

FEK-18805-C
FEK-18805-D
77BM (FEK-18805-C)
78BM (FEK-18805-D)

MONITORADIO (Radio

Apparatus)

369-13

MR -33

h:OTOROLA

A21K67

Series (Ch. TS, TTS, VIS,
WTS-5398)
357-5
CTM7X
372-10
YP14P10-1, -2, 114P11-1, -2, (Ch.
75-425Y)
369-14
Y21CT2B, M (Ch. 75-905Y) '.71-5
Y21 K70B, M (Ch. 15-5421)

366-13-5

.

4012173713, M (Ch. 75-5421)

366-13-S

.

.318-15-S

ED,

CMUA501 DC, ED
Chassis CMUD495DC, ED
Chassis CMUE493DC, ED
Chassis CR -741
Chassis CR -743
Chassis CTA487DC, ED
Chossis CTA490DC, ED,
CTA491DC, ED
Chassis C7A499DC, ED,
CTA50I DC, ED
Chassis CTD495DC, ED
Chassis CTE493DC, ED

MERCURY

14P10-1, -2,

14P11-1,

-2,

(Ch.

369-14

TS -425)

21CK3

Series (Ch. TS -905)

21CI28,

21K708,
21T37B,

M (Ch. 15.905)
M (Ch. TS -542)
M (Ch. TS -542)

397
397X
Ch. 7S-425,
Ch. TS -542,
Ch. T5-905,

Y

Y
Y

346-22-S

.371-5

366-13-5
366-13-S

371-6

369-15
369-14
366-13-S

371-5

OLDSMOBILE
989001

NOTE: PCB Denotes Production Change Bulletin.

Folder
No.

Set

No.

PACKARD

(Ch. 321, U) ..372-7
(Ch. 322, U) ..372-7
(Ch. 323, U) ..370-6
W3061, (Ch. 321, U) ..372-7
W3071, (Ch. 322, U) ..372-7
W3081 (Ch. 419)
321-15-S
W3101, U (Ch. 321, U) ..372-7
W3114, U (Ch. 322, U) ..372-7
W3201, U (Ch. 323, U) .370-6
1191, U (Ch. 329, U) 358-14-S
1201, U (Cl. 329, U) 358-14-S
1211, U (Ch. 329, U) 358-14-S
2021 (Ch. 706)
350-18-S
3234, U (Ch. 331, U) 359-18-5
3241, U (Ch. 329, U) 358-14-S
3251, U (Ch. 330, U) 358-14-5
3261, U (Ch. 331, U)) 359-18-S
3271, U (Ch. 331, U) 359-18-S
3304, U (Ch. 331, U) 359-18-S
4041, 4051, 4061 (Ch. 706)

W1111,
W1121,

.

M1091, U, M1111, U'(Ch. 321,

Folder
No.

Set

HOFFMAN-Cont.

369-16
Denotes Television Receiver.

336-13

484652

PACKARD-BELL

369-17

4RB1

5RC1,

5RC3,

372-11

5RC4

PHILCO

E30348,

SA,

SS

(Ch. 7H20)

366-13-S

E6606, E6608IN,

7L70, 7L711
UE30348, SA,

E6610L, M (Ch.

361-16-S

(Ch

SS

7H20,

U)

366-13-S
UE6606, UE6608TN, UE6610L, M
(Ch. 7170U, 7L71U)
361-16-S
Ch. 7H20, U
366-13-S
Ch. 7L70, U, 7L71, U
361-16-S
Ch. 8E11, U, 8E13
370-16-S
Ch. 8H20, U, 8H22
370-16-S

PONTIAC

372-12

988671

RCA
8C5D,

VICTOR
E,

8C6E, J,

F,

(Ch.
9819E, H,

(Ch.

L

RC -1179)

369-18

l,

8C51

M
RC

J

(Ch.

RC

369-18
369-18

-1179)

(Ch.

RC

-1179A)

-1164A)

371-7

1757090, U, 1757092, U,
1757093, U, 1757099, U (Ch.
5377, 5378)
356-19-5
Ch. RC -1164A
371-7
Ch. RC -1179, A
369-18
Ch. 5377, 5378
356-19-5

621-740,

U, -750, U (Ch. 631-26,
632-26)
347-18-5
721-R400, U (Ch. 631-26,
632-26)
347-18-S
1700, 1710 (Ch. 72916) ..371-13
1710U (Ch. 73016)
371-13
Ch. 631-26
347-18--5

370-11

SENTINEL
Series

Chassis U19-01AA,
Chassis V19-OIAA,

371-8
U19-02AA
371-8
V19-02AA
371-8

SILVERTONE

73016

TRUETONE
D2850A, D2852A, D2853A,
02854A, D2855A
370-14
D3784A, D3785A
371-14
DC2850A, DC2852A, DC2853A,
DC2854A, DC2855A.
370-14
42D1737A, 2D1738A
372-15
V -M
560A-1, -2, -3, -4

321N62/U-A-612, 321N62/U-A369-19
672
2321

N/U-A-614, 2321N62/U-A-

369-19

674

WESTINGHOUSE
H

-570T4, H-57114,
V-2239-4)
V-2239-4

A1817G,

L,

A18191, A1820W (Ch.

355-18-S

15231)
M,

(Ch. 17232)

R,

355-18-S

Z2221RZ,

372-13

537, 538

SPARTAN

370-13

Chassis CR -734

SYLVANIA

17P101, 17P102,

17P201

(Ch.

1-537, -1, -3, -4) ....360-16-S
1202 (Ch. 1-615-1, -2)
371-10
2301 (Ch. 1-615-1, -2)
371-10
3202GR, 1G, Pl (Ch. 1-612-2)

371-11

33031A, 3304E, RE, TA (Ch.
1-612.2)
371-11
Ch. 1-537-1, -3, -4 ..360-16-S
Ch. 1-612-2
371-11
Ch. 1-615-1, -2
371-10

TRAV-LER
621-300, U, 621-302, U (Ch.
631-36, -56, 632-36, -56)

372-14

S

Denotes Schematic Coverage Only.

15Z31)

355-18-S

YZ,

U

17Z30,

(Ch.

355-18-S

357-14-S

RZ, Z2244EZ,

RZ

Z2359EZ,
22230)
Z2675EZ,

(Ch.

355-18-5

Z2251EZ,

RZ

(Ch.

355-18-S

17Z32)
Z2257EZ, MZ,

Z2282EZ,

17231)

(Ch. 19132)

RZ

17Z32)
RZ,

U)

372-17

22223CZ, EZ, RZ, YZ (Ch

Z2249EZ,

SONORA

370-15
370-15

HF1284E (Ch. 12Z20)
ZI817GZ, LI, Z18191Z (Ch

Z2243EZ,

351-22-S

11Z20)

HF1180R, HFI182R (Ch

351-22-S

528.52002
370-12
Ch. 528.52010, 528.52011,
528.52012
370-12
Ch. 528.52020, 528.52021,
528.52022, 528.52023,
528.52024, 528.52025,
528.52026
370-12
Ch. 528.52030, 528.52031,
528.52032, 528.52033,
528.52034, 528.52036 370-12
Ch. 549.20040, 549.20050

301-14

ZENITH

7132, 7133, 7134, 7135 (Ch.
528.52000, 1, 2, 10, 11, 12, 20,
21, 22, 23, 24, 25, 26, 30, 31,
32, 33, 34, 36)
370-12
7174, 7175, 7176, 7177, 7178,
7179 (Ch. 528.52000, 1, 2, 10,
11, 12, 20, 21, 22, 23, 24, 25,
26, 30, 31, 32, 33, 34, 36)
42441 (Ch. 137.916, -A) 371-9
Ch. 137.916, -A
371-9
Ch. 528.52000, 528.52001,

H-57274 (Ch.
30P1-14

Ch.

Z2229RZ, Z2230EZ,

370-12

372-16

WELLS-GARDNER

4244 (Ch. 137.916, -A) ..371-9
6103 (Ch. 549.20040, 50)

6102,

372-14
347-18-5
372-14
371-13
371-13

631-36, 631-56
632-26
632-36, 632-56
72916

Ch.
Ch.
Ch.
Ch.
Ch.

A2241E,

SCOTT (H. H.)
99-C

19

Folder
No.

Set

No.

TRAV-LER-Cont.

RZ

(Ch.

RZ

(Ch. 19232)

357-14-5

17Z32)

355-18-S

Z,

RZ,

Z2360RZ

(Ch.

358-14-S

RZ

(Ch. 17Z33)

Z3000EZ,

RZ

(Ch.

Z3001EZ,

RZ

(Ch. 17Z340)

Z3004EZ,

RZ

(Ch. 17Z320)

Z3008EZ,

RZ

(Ch. 17Z34Q)

357-14-S

17Z320)

355-18-S

355-18-5
355-18-S
355-18-S

Z3010EZ, HZ, RZ, YZ (Ch. 19Z320)

Z3012HZ,

3S7 -14-S

RZ,

22Z300)

Z3014HZ,

RZ

RZ

(Ch. 17Z330)

Z4006EZ,

RZ

(Ch.

Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.

(Ch.

358-14-S

Z4000EZ,

357-14-S

171330)

11Z20
12220
15Z31

17Z30, U
17Z31, 17232, O
17Z33, Q
17Z34Q
19Z32, O
22230, 0

RECORD CHANGERS
TELEFUNKEN
TW560

357-14-S
370-15
370-15
355-18-S
372-17

..355-18-S
357-14-5
355-18-S
3S7 -14-S
358-14-S

371-12

RECORDERS

KNIGHT
99RZ177
99RZ936

372-8
372-8

RCA VICTOR
8-STP-1, 8-STP-2

370-10

Literally thousands of PF REPORTER readers, alert to the
currently-existing opportunities in
the field of Industrial Electronic
Servicing, have requested this
series.
There's a big future now in
servicing Industrial Electronics
and PF REPORTER's new
monthly series prepares you to
extend your servicing activities
into this profitable and growing
.

.

.

field.

Every day the application of
electronic devices in industry is
increasing-hence, there's a grow-

ing need for qualified sources of
service and maintenance.
"Servicing Industrial Electronics" leads you in a logical and
easy -to -understand form through
the servicing of Industrial Electronics-shows you the "how's,
why's and wherefore's" of the
field. You'll discover, among other
things, that the basic differences
between TV and industrial servicing are not as different-nor as
difficult as you may have
thought.
"Servicing Industrial Electronics" will include detailed, step-by-

-

step coverage on all phases of the
subject, including:
Introduction to Industrial
Electronics Servicing
Industrial Schematics vs.
Television Schematics
Temperature Sensing
Pressure and Flow Sensing
Chemical and Vibration Sensing
Counting
Thickness Measuring
Industrial Muscles
Heaters
Complete Control Systems
Recording Action
And Many More Subjects

If

you don't already do so, why not start reading PF
REPORTER beginning with the September issue.

Single
II

-

copies-or

scription
distributor.

are

a home -delivered 1- or 2 -year sub- I
available at your regular SAMS I

IL

A HOWARD W. SAMS PUBLICATION

I

J

FOR PROFITABLE PICTURE TUBE SALES

IT TAKES TWO

RCA and YOU!

Silverama Picture Tube sales are zooming, because you're recommending and installing
Silverama replacement Picture Tubes. Sales are zooming, too, because we're making RCA
Picture Tubes better than ever, and telling your customers so- in ads like these. Have you
seen these week-after -week ads in LIFE, SATURDAY EVENING POST, TV GUIDE? They reach
over 40 million people every insertion.

"you
mean to
tell me

that's

"Daddy..

you mean
to tell me
that's our
old TV?"

your old
TV?"

Don

oe,.
Repinre towhweh
boo

7

aggln

the tubo
Don't wo,1 un,
Rnpb.e now w th
1

Don, won until the
robe goes
Repto<e

RCA

now wnh on

RCA

{,'1í1,11,x
SUPER ALUMINIZED

ofet
,,,i,.

PICTURE TUBE

1\

('

UPER-ALUMINIZED

i'z

te

SUPER -ALUMINIZED(.

;y

PICTURE TUBE

,
)11
PICTURE TUBE

ELECTRON,

Take a selling tip from RCA's advertising! Don't sell your
customers a picture tube. Sell them "A BETTER PICTURE"
with an RCA Silverama Picture Tube, naturally.

_

TUBES

-

PICTURE TUBES
RADIO CORPORATION OF AMERICA
Electron Tube Division, (Harrison, N. J.

Cash in on RCA's Silverama
advertising by displaying this
sign. Your RCA distributor will
tell you how to qualify.
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