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FUSE
RESISTOR

Stock ND.
FR5.5

5.6 chms

FUSE

t0

Stock No.
FR5.6

5.6 ohms

CONVENIENT TO BUY-Your
IRC Distributor has IRC fuse resistors now on perforated display

EASY TO STOCK-Heavy card helps prevent breakage or damage ... "skin -packing"
keeps every fuse resistor factory -fresh.
Just peel off plastic skin, and you're all set.

cards. You can buy one, a dozen
or more-each on an individual
"skin -packed" card section.

Improved plug-in type for fast, easy replacement in the newer
TV receivers. Terminal pin holes facilitate attaching leads
where necessary.
Featuring sturdy terminal
ceramic case.

pins-both attached inside a rugged

"Skin -packed" cards protect each fuse resistor from dirt
and handling.

Available in

2

HANDY TO USE-Sturdy terminal pins.
Simply plug fuse resistor into receptacle.
Projections on bottom of case leave air space

types-FR5.6 at 5.6 ohms and FR7.5 at 7.5

ohms to meet popular TV requirements.

so

Type and range clearly identified on both fuse resistor and
"skin -packed" card.

ORDER NOW FROM YOUR

Wieneu-tie Cwt S

receptacle won't overheat.

IRC DISTRIBUTOR

INTERNATIONAL

RESISTANCE

CO.

Dept. 361, 401 N. Broad St., Phila. 8, Pa.
In

Canada. International Resistance Co. Ltd., Toronto, Licensee
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the best color TV picture

AR -22

the growth of color TV means an even greater demand for
CDR Rotors for pin -point accuracy of antenna direction.

2

a

better picture on more stations

viewing because
they line up the antenna perfectly with the transmitted
and making it
TV signal giving a BETTER picture
possible to bring in MORE stations.
CDR Rotors add to the pleasure of TV

...

TR -4

3

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality
and engineering you know you can count on.

(Ilil

Ì

TR

11

and

tested and proven dependable

12

4

pre -sold to your customers
the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU
pre -selling your customers.

...

5

the complete line
model for every need ...for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed
the right CDR Rotor for the right job.
a

...
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1
CAPACITANCE

Measures up to
2000 µf in five overlapping ranges
.

.

.

plus

. . .

3

POWER

LEAKAGE

INSULATION

FACTOR

CURRENT

RESISTANCE

TURNS RATIO

Power factor of

Leakage current of

bridge method.

accurate 1 to 100
µµf range, exclusive with Sprague.

capacitor analyzer

extra
feature

electrolytic capacitors is measured by
the highly accurate

including an

NEW TO -5 TEL-OHMIKE"

Reads up to 55%
in three ranges for

convenience in
measurement.

4
Insulation resistance of paper, ceramic, and mica

electrolytics is

measured directly
on the meter, with
exact rated voltage
up to 600 v. applied from continuously adjustable

capacitors is read
directly on meter
up to 20,000
megohms.
.

power supply.
Two ranges
0-6-60 ma.

The NEW TO -5 TEL-OHMIKE Capacitor
Analyzer is one of the fastest and surest ways of
measuring ... capacitance, power factor, leakage current, insulation resistance, and turns
ratio. This compact, easy -to -use instrument has
the highest accuracy of any instrument of its
type available to the service trade.
New jumbo dial makes meter reading easy.
Special color -keyed pushbuttons permit instant
range selection
and allow automatic
safety discharge of capacitors after testing.
Magic -eye tube simplifies bridge balancing for
capacitance and power factor measurements.

-

SEE

THE

ACTION

.

In addition to its
function as a complete capacitor an-

alyzer, the TO -5

also measures the

turns ratio of
power and audio
transformers.

NEW TO -5 TEL-OHMIKE IN
.
.
AT YOUR DISTRIBUTOR!

This 4 -in -1 test instrument is only 8%" high, 14%" wide,
and 6%" deep ... weighs a mere 121/2 pounds. The complete price for ...
MODEL TO -5 (115 VAC 50-60 cy) .. Only

$11390
net

Also available: Model TO -5X for 115-230

V/25-60 cy.

Model TP-5RM for rack mounting

$89.90 net
$93.90 net

...

SPRAGUE

w'orld's largest capacitor nrauufacturer

SPRAGUE PRODUCTS COMPANY, DISTRIBUTORS' DIVISION OF SPRAGUE
2

ELECTRIC COMPANY, NORTH ADAMS, MASS.
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TROUBLESHOOTING WITH
THE SCOPE
If you are not utilizing your scope
to best advantage in isolating TV

troubles, don't miss this analysis of
the key waveforms associated with
typical circuits.
SUFFERING FROM THE BENDS?

Your customer's TV picture, we
mean! If so, don't become exasperated-read this article in the January
issue. It's guaranteed to put you on
the right track!
SELECTION AND USE
OF HAND TOOLS

We've all been guilty of using tools
improperly at one time or another,
either because we were rushed or
because the right implement wasn't
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up-to-date on the very latest items
and how to get the most out of the
ones you use every day.
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ASTRONmS
CAPACITORS ARE

ASTRON CAPACITORS HAVE THAT BUILT-IN "NO -CALL-BACK" CONSTRUCTION!

Only the very finest of raw materials
pass Astron's "Selected

Purchasing
System". Astron's special production
techniques build extra rugged capacitors
that create complete customer satisfaction
... your key to repeat business and
more profit.
You can put your trust in Astron, for
behind each Astron capacitor is the
meticulous quality control that insures you
of real staying power .
. over
10
separate production line tests are performed, plus a 100% final inspection
before any capacitor is sent out by Astron
your guarantee of top performance.
There is an Astron "Staminized"
Capacitor built especially to fill the
specific, exacting replacement requirements of any job you tackle.
.

...

FREE

Safety Margin

Safety Margin

"SM"* Minimite*

"SM"* Twist Prong

Servicing Aid

-

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

Safety Margin

Blue -Point (R) Molded

"SM"* Cardboard Tubular

Plastic Paper Tubular

ASTRON
CORPORATION
255 GRANT AVENUE
WEST COAST WAREHOUSE

4

9041

WEST PICO BLVD.,

LOS ANGELES -EXPORT 5101510N.

ROCKE INTERNATIONAL CORP..

13

EAST 40TH

*Trademark

EAST NEWARK. N. J.

ST., N. Y.,

N. Y.

-IN

CANADA. CHARLES W. POINTON,
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SHARPER
PICTURES
Another positive fact about
You

-

get not only sharper pictures with
tube

-

Du

Mont Positive Quality

a Du

L

Mont "Stubby" electron guns showed
the industry the way to short neck tubes,
and are recognized as the industry's best.
The gun is the heart of the picture tube
the determining factor in picture
sharpness.
Du

-

...

Mont picture

"blossoming" in picture highlights is minimized

line width is retained, resulting in sharper, clearer

pictures that make and keep customers happy. Always use
Du Mont Positive Quality

picture tubes and receiving tubes

...

*Send for your free copy of the
Du Mont Picture Tube Data Chart.

nU MONT

TELEVISION TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC.,

December, 1957
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the VOM that outsells
all others combined
For years. the rugged dependability of the Simpson 260 has made it the world's most popular
volt-ohm-millia'meter. Now ... Simpson offers c new and improved 260 . . easier to operate, more sensit ye, more accurate ... a better huy than ever before.
To date, over 3/4 million Simpson 260s have been purchased by technicians, service organizations, laborator;es, factories, and the armed forces. Such overwhelming preference is proof that
the 260 best meets the needs of VOM users. Sound basic design gives it day -in, day -out dependability and ruggedness. "Extras," such as the Adjust-A-Vuc handle (standard on 260s), not only
provide convenience but save time. When you are in the market for a VOM, you can be sure that
a 260 is your best buy. Have your jabber show you this new model of the world's most popular
volt-ohm-millianimeter-the Simpson 260.
*TRADEMARK
.

MANY NEW FEATURES
make the new 260 more valuable than ever!
NEW FEATURES

RANGES

POLARITY REVERSING SWITCH: flakes d.:. meas-

urements easier and fasten

... no lead reversal.

50 MICROAMPERE -250 MILLIVOLT RANGE: Gives
more sensitive measurements ... provides complete
c:,ure-it overage in six easy steps!
EASIER -TO -READ SCALES: Black and red scales
have been spread out for faster reading, less chance
of error!
LESS CIRCUIT LOADING: Sensitivity of a.c. voltage ranges increased to 500'0 ohms -per -volt!
POPULAR DBM RANGES: -20 DBM to +5 DE 1L
on milliwatt in 600 ohms!
1

IMPROVED FREQUENCY RESPONSE IN A. C.
MEASUREMENTS: 5 to 5W1.000 cycles per second!
FULL -WAVE BRIDGE RECTIFIER SYSTEM:

-nr,ore

accurate a.c. voltage measurements!

RUGGED PRINTED CIRCUIT
ALL COMPONENTS EASILY ACCESSIBLE

F'rovides

D.C. VOLTAGE (20,000 ohms -per -volt): 0-250 mv;
0-2.5 v; 0-1C v; 0-50 v; 0-250 v; 0-1000 v 0-5000 v.

A.C. VOLTAGE (5000 ohms -per -volt): 0-2.5 v; 0-10 v;
0-5C v; 0-25C v; 0-1000 v; C-5000 v.

A.C. VOLTAGE (With 0.1 uf internal series capacito-):
0-2.5 V; 0-10 v; 0-50 v; 0-250 v.

VOWME LEVEL IN DECIBELS (Zero
watt across

+22

DB;

c

+6

600 ohm line):
to

+36

DB;

+20

-20
-o

DB

equal to

+10
+50 DB.
to

DB;

1

milli to

-8

RESISTANCE: 0-2000 ohms (12 ohms tente-);
0-200,000 o-ims (1200 ohms center); 0-20 megohms
(120,000 ohms center).
D.C.

DIRECT CURRENT: 0-50 ua; 0-1 ma; 0-10 ma; 0-100
ma; 0-500 ma; 0-10 amp.

1)40/11/ ELECTRIC COMPANY
5200 West Kinzie Street, Chicago 44, Illinois
Phone: EStebrook 9-112'
In Canada: Bach -Si npson Ltd., London, Ontario

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT

N EW

improved model

t

zÔu!TRADEMA

RUGGE D

PRINTED
CIRCUIT!

QY7PYT

+9C

I,

500 Kit
A.a.

2.5v.
10 Y.

280y. ...
3000 y
Soosv.

and

lea dS Alsc
Manual.
Complete With
el
mod
Operator's Roll Top
$49.95

ovanlyle
att

Adjust -A -Vue

Handle-

bolds the 260 at convenient
viewing angle. Eliminates

s=parate

gcdgets

makeshift props.

and

c£etteu ta

tice

EDITOR
Dear Editor:
Your story on capacitor color codes
in the October issue cleared up a lot
of questions I had. I keep turning back
to it to help me figure out capacitors
as I run across them. Can I get an
extra copy of this information, so I
can post it on the wall and not have
to rip up the magazine?

For medium to
fringe area
installations.

WM. JACKSON

Miami, Fla.
Yes, reprints of the article on color
codes, printed in two colors on heavy
stock, are available free to readers on
request to the Editor, PF REPORTER,
2201 E. 46th St., Indianapolis, Ind.

-Editor

111FAX IE

Dear Editor:
For a long time I've been wondering
about the way to repair the bases of
picture tubes which become loose. I
tried to get information through different sources but never got an idea of
the proper cement to use. Also, can
you give me any suggestion for fixing
a loose plate cap on a 6CD6 or similar
tube?

ID

GOLDIb

JUSTO MAHIA

\

Havana, Cuba
TM

without equal for performance,
quality and value

Speaker cement (such as "Service
Cement" by General Cement Mfg. Co.,
Rockford, Ill., or "Radio Cement" by
Walsco Electronics Corp., Los Angeles,
Calif.) will take care of loose tube
bases. As far as we know, there is no
cement available for repair of plate
caps on horizontal -output tubes; if the
tube gives trouble, it is best to replace

it.-Editor

G2570
For fringe

to extreme
fringe areas.

G2550

G2540

For medium

For strong to
medium signal
strength areas.

signal strength
areas.

Write for complete technical details...

INFA\\

®

K.

CUTLER

Myrtle Point, Ore.
Trade mark

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

8

Dear Editor:
You usually anticipate my needs, and
long before I realize that certain information will be needed, you have
furnished it. That keeps me re -reading
the old copies in my files.
Just lately, however, I have found
that there seem to be no new automobile battery voltage and ground charts.
My last one ends in 1953, and there are
later model car radios needing service.
So, please publish a list covering all
cars including the foreign makes sold
over here, designating the battery voltage and the grounded terminal. (Don't
tell me that as the sets do not use
synchronous vibrators, the polarity of
the battery does not matter-because
in testing it sometimes does.)

Publication of such a list is tentatively scheduled for the March, 1958
issue. As many foreign cars as possible
will be covered; we might even include
battery information for Sputnik-if we
can get the facts!-Editor

PF REPORTER
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Make MORE Money FASTER with
LABORATORY-ACCURATE

DYNA-QWK,

NEW

Model 650

¡

/
cc //
oil CO trip leie, Portable
_Jodart's a6Ee5E, Moil
DYNAMIC MUTUAL CONDUCTANCE
CUT TESTING TIME IN

HALF-DOUBLE

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
99% of
Offers New Features-More Features! Checks over
the tubes most widely used in television receivers, plus popular
types.
home and portable radio tubes. Tests over 500 tube
Lists over 125 tube types, with settings, on socket panels
for maximum operating speed. Complete listing in fast
Includes 16 spare sockets
types.
and sufficient filament voltages for future new tube
Phosphor bronze socket contacts. Tests each section of mul-

telephone -index type selector.

tiple tubes separately for Gm-Shorts-Grid Emission-

Gas 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,

FAMOUS Model

$169 95

500

jaiieit

Selling Portable
UVorld'6
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER
This is the B&K quick -check tube tester that has revolutionized
I've ever
TV set servicing! Servicemen' say: "Best tube tester

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

Shorts, Grid Emission, Gas Content, Leakage, and Dynamic Mutual Conductance-in
a matter of seconds. Life Test detects tubes with short life
the nation. Tests tubes for

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. $10995
Net,

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

Ba K

MANUFACTURING CO.

3726 N. Southport Ave.

Chicago 13, Illinois

Canada. Atlas Radio Corp. 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broadway, New York 13, N.Y.

*Names on request
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Dear Editor:
In the September issue of PF REPORTER, on page 19, Fig. 4 shows a
spring scale which measures pulling
forces up to 8 oz. Can you tell me who
manufactures this?
M. W. SEAVEY

Los Angeles, Calif.
The Exact Weight & Scale Co. of
Columbus, Ohio. Weighing your calories
these days, Mr. Seavey?-Editor

Dear Editor:
It was with interest that I noted the
Industrial Electronics series starting in
the September issue. It is hoped that
a portion of the series will be devoted
to computers. Perhaps this cóuld be a
series in itself.
The tape recorder servicing article
also was of interest. Could we have
additional and detailed tape recording
features? One other subject which I
had hoped would be covered long before this is a series on electronic organs.
LEE RUETZ

St. Paul, Minn.
A basic coverage on computers will
appear later on in the Industrial series.
Tape recorders will also receive further

INDOOR TV ANTENNA

coverage. At the moment, electronic
organs do not seem to present much of
a potential to radio -TV servicemen, although we do know of one technician
who would like to service his neighbor's
multichord-so it doesn't work at 2:00

new Vi -Fi is the most practical and functional indooraTV antenna ever designed. Its slender
line styling matches the clean, beautiful look of the
new TV sets and appliances; its colors (three choices)
blend with the set-harmonize with the room.
Equally important, Vi-Fi's Video Fidelity provides
outstanding reception. Through "Slide Rule" tuning,
which inductively matches the antenna to transmitting frequencies, and Matching Transformer Coupling,
which matches impedance between set and antenna,
the Vi -Fi provides sharp, beautiful pictures.
AMPHENOL'S

a.m.-Editor

Dear Editor:
A step-by-step analysis of new circuits would be very helpful in my
work. Oftentimes there is a delay before a new circuit is described in available service literature. If this could
be included in "Servicing New Designs,"
it would be fine.
JOHN H. CONDON

TO HELP YOU MERCHANDISE VI -FI:
COLORFUL COUNTER TOP DISPLAY

Manchester, N. H.

VIDEO
FIDELITY/
./

¡

fqfü4 efI+/itf1Ì2 l v

'eel

V

1

iNDO
TV

742;9'
"M000s rv AN,

ANTENNA

Thanks for your suggestion. If there
are any particular circuits you'd like
to see covered, drop us a line.Editor

Dear Editor:
I read with interest in "Quicker Servicing" Bernard Parrott's idea to keep
service data handy.
I have been using an idea that I
would like to pass along for what it's
worth. Being an ex -clarinet player, I
still have my music stand which I use
to hold service data. When you want to
stand up while servicing in the shop,
you can raise the stand to the proper
height. There are wire holders on the
stand to hold everything in place when
that good old California breeze comes
blowing in the window.
HAROLD HASTINGS

El Cajon, Calif.

AMPHENOL ELECTRONICS CORPORATION

chicago 50, Illinois

Harold seems to have found an
excellent method of keeping service
data close at hand and still out of the
way. Wonder if he's cleared this with

Petrillo?-Editor

PF REPORTER
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Stancor exact replacement transformers are
engineered-not copied. With manufacturers' original
prints used as a basis for physical exactness, the
circuit and operating requirements are carefully
analyzed by the Stancor engineering staff. Where
necessary, heavier wire, more insulation, protective
coatings, corona rings, or heavier shielding are used
to assure you of "better -than -new" performance. Even
where the original may have been easily overloaded
won't happen again with the Stancor replacement.
Chicago Standard has the largest engineering staff
of any replacement transformer manufacturer-your
assurance of a carefully and correctly designed

-it

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

CHICAGO STANDARD TRANSFORMER CORPORATION
CHICAGO 18, ILLINOIS
3503 ADDISON STREET
Export Sales: Roburn Agencies,

Inc., 431

Greenwich St., New York 13, N.Y.

SifolTaik
MILTON S. KIVER

Interpreting Graph Forms
The technician may not think
of it as such, but much of the
information he receives concerning his work is supplied in the
form of graphs. For example,
graphs are presented in the magazines or books he reads, and also
in many of the specification sheets
and other descriptive literature
that accompanies almost every
electronic component or product.
Television technicians do much of
their servicing by means of graphs
-usually without realizing
when they analyze the waveform
patterns on the face of the oscilloscope screen. Surprising as this
statement may seem to many
readers, the simple fact of the
matter is that what you see on
an oscilloscope screen is a graph,
with the horizontal base representing time for frequency (usually) and the vertical axis representing amplitude.
In spite of their very evident
importance, graphs, as a whole,
have received very little attention
in the technical press. Because of
this, it may be desirable to ex-

it-

...

Author of
How to Understand and Use TV Test Instruments
and Analyzing and Tracing TV Circuits

amine them, see what they portray, and determine how best to
interpret what they say.
Graphs come in a variety of
forms, each governed to a large
extent by the type of information
to be presented. Probably the simplest type of graph is the straightline type with linear vertical and
horizontal scales. One such example, shown in Fig. 1, represents
the behavior of a simple electrical
circuit containing a 5 -ohm resistor. As the voltage across the resistor is changed, the current
through it varies, and Fig. 1 illustrates this relationship pictorially.
Let us look more closely at this
graph, becàuse much of what we
learn and understand here can be
carried over with very little modification to more complex graphs,
some of which are often real
stumpers.
First, consider the two side
scales. Each deals with a different
electrical quantity (here, amperes
and volts). The figures selected
for each axis are determined by
the relationship existing between
them (here, E = IR). In the present instance, low voltages are be -

ing applied to a low -valued resistor; consequently, the resulting
current flow is small. Furthermore, showing the voltage values
in steps of 5 volts is sufficient for
our purpose. We could have indicated what happens to the current
when the voltage is varied by
smaller amounts-in steps of .01 or
.1 volt, for instance. However, this
fine a representation was not re-

quired.
The straight line stands for the
formula E = IR and it tells us
either the overall behavior of the
circuit or what the conditions will
be at specific points. For example,
if we are interested in the over-all
behavior of the circuit, then we
see that as the voltage varies from
0 to 40 volts, the current will vary
from 0 to 8 amps. Furthermore,
this variation of voltage will produce a current change that moves
in step with it, i.e., linearly or in
direct proportions. If one doubles,
the other will double; if one drops
by a third, the other will drop by
a third. That is what we mean
when we say that a linear relationship exists between the two.
Whatever happens to one quantity
will happen to the other in like
proportion.
Suppose, however, we wish to
become more specific and desire
to know how much current a
specific voltage will produce. The
first step is to find the voltage
value in question, say 25 volts.
From this point we move straight
across to the right until we reach
the curve (or line, as in this case).
As long as we go straight across,
we remain on the 25 -volt line. The
next step is to determine the current value corresponding to this
point on the curve. This is done
by dropping straight down from
Please turn to page 60
Average Characteristics
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The first
low priced
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Triplett Model
3413-B Tube Tester
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...today and tomorrow
And here are just
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answers that tell you why.

Question:

Why Will Triplett Model 3413-B "dó more" tomorrow?

Answer:
Because it will test any new tube. Unlike testers with preset
panels of test sockets which become obsolete with the release
of a new tube, Triplett flexibility of switching allows a set-up
to test any new tube.

Question:
Why Will Triplett Model 3413-B "do more" oday?

Answer:

Because it combines provision for conventional short test (0.25
megohms) with high sensitivity leakage test (2.0 megohms)will test series string tubes without adapter. At only $79.50
today's and tomorrow's biggest value.
And for the ultimate in laboratory quality testing examine
MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER
$199.50. Proportional Mutual Conductance testing of all radio
and TV tubes plus selenium rectifiers, crystal diodes, pilot lamps,
thyratrons, transistors, etc., by a new patented circuit.

At leading Parts Distributors everywhere, see the finest and
most complete line of test equipment by

Igoe

Triplett Electrical
Instrument Compaey
Bluffton, Ohio

53 years of experience.

MATCHED TV
FROM GENERAL
for that smart, efficient,
Exclusive with General Electric tube dealers!

Your prestige with customers
will rise sharply.
Same modern two-tone styling

for all your equipment.

Everything conveniently at
hand for television repairs.
Expertly organized to save
your working time.

first with the newest in
home -service equipment!
Be

SERVICE CASES

ELECTRIC -professional look

SERVICE TOOL CASE. 16" by 8"
by 6 3/16". Weighs 5 1/2 lbs.

without contents.

SPECIAL
tubes. 17

7/16".

"160". Holds over 160
7/8" by 8 3/8" by 11

8 lbs.

«ese

without contents.

new matched service cases are a G -E
"first". You can get them nowhere else. They
are built just as strongly as their smart appearance indicates . . . with rugged construction,
heavy-duty hardware, craftsmanship in every detail. And planned by service experts! You carry
with you-compactly-everything you need for
home service calls.
The cases are fully matched in design and in
their attractive orange -and -gray colors. The

SERVICE

MASTER

"240".

leatherette -type finish is scuff-resistant for plenty
of hard wear. You will be proud to carry these
handsome cases into the finest home. Their
smart, up-to-the-minute appearance stands for
the quality television service you offer.
is your set of
now
Waiting for you
matched service cases. Your General Electric
tube distributor will tell you how to obtain them.
Phone him! Distributor Sales, Electronic Components Division, General Electric Co., Owensboro, Ky.

...

...

Progress /s Our Most Important Product

GENERAL

Holds

over 240 tubes. 22 1/8" by 9 9/16"
by 12 3/4". 9 1/2 lbs. when empty.

ELECTRIC
161IÁ22

e

I am able to receive picture and
sound; however, on all other channels,
I have a clear picture but no sound at
3,

t,P2ESW0O7/Ç!
answers to
readers'
service
problems

all.

JAMES MAZZONE

Phoenix, Ariz.
Since this is a split -sound receiver,
the symptoms point directly to misalignment; thus, there are two possible
solutions to the problem. You might
either realign the RF and IF circuits
as outlined in the service literature, or
you might consider converting to an
intercarrier IF system. Our November,
1956 issue contained an article presenting the details for converting from
split-sound to intercarrier.
Horizontal Floating

Amplified AGC
I am having trouble with the AGC
circuit in an RCA Model TC -125,
Chassis KCS34B. The set is overloading
and is out of sync vertically and horizontally. There is voltage on the AGC
threshold control, but it does not work;
the control itself checks OK. I cannot
get a voltage reading on the plate of
the AGC amplifier, but other voltages
are OK within 10% or 20%.
Sometimes, when I first turn the set
on, the raster comes on without a picture. In about one minute there are a
couple clicks and the picture comes
on, very dark and rolling vertically and
pulling horizontally. Other times, the
picture does not come on until I tap
the chassis; then I get straight horizontal black and white lines about
1" wide on the screen and a loud continuous noise from the speaker.
I changed some capacitors in the AGC
rectifier stage and also the capacitor
across pins 4 and 6 of the amplifier, but
the changes did no good. I clamped the
AGC line and was able to bring in
channel 2 fairly well, only there were
thin white lines in the top third of the
picture.
JULIUS E. BANKO

Jersey City, N. J.
You are not alone-this AGC circuit
has given many technicians a headache.
Since you had some success in clamping
the AGC line, you can rightly suspect
trouble in the AGC rectifier or amplifier
rather than in the video circuits or in
the AGC line. Here are a few checks
you might make:
When a signal is being applied to the
receiver, are the rectifier cathode and
amplifier grid voltages less negative
than they are on inactive channels? If
so, the rectifier is developing an output.
Check the spread between grid and
cathode voltages on the amplifier-if
this is too great, the grid voltage may
never be able to rise enough to bring
the tube out of cutoff. If this is the
case, check resistor values in the circuit.
If no change in voltage is observed at
the rectifier cathode, check the grid of
this tube with a scope for presence of
a composite video input signal. This signal is applied to both the AGC rectifier
and sync separator through a common
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connection from the first video amplifier, and a defect in this connecting
circuit would account for your severe
loss of sync as well as the faulty AGC
action.
Multiple Speakers for P.A.
There have been a lot of articles
on the constant-impedance method of
speaker hookup for P.A. systems, but
I have been able to find out very little
about the constant voltage method. May
I have a concise explanation of where
and when it is best to use the constant
voltage method and why? In my work
I am faced with varied types of installations under exacting conditions,
and I have found that every bit of
information I can get, no matter how
small, is a big help.

STAN FARMER

Grand Junction, Colo.
There are two primary advantages to
the constant voltage system simple
hookup and low power loss. These advantages are obtained by not having to
use matching pads, etc. Different power
levels are available by simply hooking
the speaker to the required power tap
on the line transformer.
If you wish to have different or adjustable power levels at the speaker,
a switch could be provided to connect
the speaker to the different power
taps of the transformer and still preserve the efficiency of the system. With
this setup, the speaker could be operated at different power levels or even
turned off without any bad effects upon
the system, provided that the power
output limits of the amplifier are not
exceeded. The power levels are a function of the transformer design; other
levels could be obtained by selecting a
different line transformer.
Now, in the constant -impedance system, you must use pads if different
power levels are required at the various
speakers. As a byproduct, the variable
output feature is thus automatically
provided. However, you still have inefficient operation due to power losses
in the pads.

I have a Westinghouse TV set in my

shop for repair, Model number is
H -640T17. The picture has a horizontal
floating at times, and it washes out on
a strong signal. On a weak signal the
picture stays OK.
L. D. PAYNE, JR.
Port Lavaca, Texas

In this chassis, the AGC tube is keyed
by connecting its plate to the AGC line
through a secondary winding on the
width coil. Note that the connection includes ä jumper, which is on a terminal
board mounted on top of the chassis at
one rear corner. This feature was provided so that a color converter, which
was planned at the time the set was
built, could easily be added to the receiver. If the jumper were removed, no
AGC voltage whatsoever would be applied to the tuner and IF!

-

Puzzling Symptoms

Would you please help me on a problem I have encountered in repairing a
Hoffman TV, Chassis 171? On Channel

Plate of Sync
Phase Inv

Width
Coil

Secondary

T.05

22K

6AU6
AGC

Keying

AGC Line

.0

47K
47K

Jumper

The width coil also supplies a pulse
to the plate of a special type of sync

phase inverter stage that controls the
horizontal oscillator; therefore, any interference with the width -coil circuit
would tend to affect horizontal sync.
The keying pulses to this circuit would
not be entirely disabled, since they
would find a return path to ground
through the .05-mfd capacitors.
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Now eligible for
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from

eaYTHEoH

SPONSORING BONDED PROGRAM DISTRIBUTORS

at no added cost
Registered Bonded Dealers who by preference use
Raytheon Receiving Tubes are now eligible for valuable life insurance coverage through their sponsoring
distributors. It is obtainable without the necessity of
a physical examination.
This Group Life Insurance Plan for Raytheon
Bonded Electronic Technicians is underwritten by
one of America's leading insurance companies for the
exclusive use of sponsoring distributors of the
Bonded Dealer Program.
Any Sponsoring Bonded Distributor who meets the
necessary requirements for setting up a Group Life

Insurance Plan for Bonded Dealers may help them
obtain this important protection.
Check with your Raytheon Sponsoring Distributor
and see if he has available to you this automatic way
to gain personal security for you and your family. If
you're not already a Raytheon Bonded Dealer, here's
another wonderful reason why you should call your
distributor and see if you can qualify. Being a
Raytheon Bonded Dealer makes you stand out from
the crowd. And using finest quality Raytheon Receiving Tubes for replacement work makes you the
fair-haired boy with your customers, too.

RAYTH EON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations
NEWTON 58, MASS.
CHICAGO, ILL.
55 Chapel Street
9501 Grand Ave. (Franklin Park)

Raytheon makes
all these
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ATLANTA 6, GA.
1150 Zonolite Rd. N.E.

LOS ANGELES 7, CALIF.
2419 So. Grand Ave.

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

excellence in gleáunres
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POPULARITY
GUIDEUsage

percentages of 1957 TV circuit designs

Ever stop to wonder how quickly the latest innovations in TV
circuit design are "catching on?" And what about the design features introduced a few seasons ago-to what extent have they replaced older types of circuits?
In order to keep track of important design trends, we have made
a special study of all receiver chassis produced during the 1957
model year. The results are presented in the charts on these pages.
The percentage figure given for each design feature answers the
question, "What proportion of the nearly 7 million individual 1957
model TV sets produced contain this feature?" Our estimates, based
on the most accurate quantity -of -production data available for different models, will enable you to tell at a glance the directions in
which to channel your studies of circuit theory.

Better brush up on the operation of -BN6 and -DT6
quadrature -grid detectors! These new circuits gained a
lot of ground this past year, and indications are that
they'll increase in popularity during '58.

discriminator

others 1%
tetrode 2%

tuner

The familiar cascode tuner still holds the center of the
stage, but the newly -introduced neutrode and tetrode
designs are already making inroads on its popularity.
You can expect to see more and more of these new
types.

Goodbye to the 4 -stage IF strip, except in a few of the
plushiest receivers. Of the sets with only two IF stages,
a majority (but not all!) ore small -screen portables.
Incidentally, only a few manufacturers now produce sets
with 21 -mc IF ranges.

agc

majority of 1957 receivers, AGC is obtained simply
video detector output through an RC
network. Frills such as an AGC control pot or area
switch are often added to improve operation. Keyed
AGC maintains its status as strictly a deluxe feature.
The "miscellaneous" category in this chart includes
RC -type circuits with various special features such as
fixed delay networks and clamp diodes for tuner AGC
voltage; in addition, it includes the new -BU8 noise limiting amplified AGC circuit, which has not yet gained
wide popularity.
In

a

by feeding the

RC

with pot 10%

Although a stripped -down single -triode circuit has been
widely used in portable sets, a sync section including
two triode stages is more typical of 1957 receivers. Of
the more elaborate sync circuits, the one most commonly employed is the pentagrid tube (-CS6, -BE6, or
-BY6) used as a sync separator and noise limiter. Other
special circuits such as triode -type noise limiters are
lumped together under "Miscellaneous."

pentagrid
16%
19%
misc. designs

21" picture tubes
Only two basic 90° types account for three -fourths of
all 21" picture tubes used in 1957 sets. This pleasant
situation is due for a drastic change in 'S8 because new
types of 110° and short -neck 90° tubes are being
almost universally adopted.

b+ rectifiers
300 -ma & 450 -ma
series

1o/0

parallel
57%

600 -ma series 42%

tube (usually 5U4GB)

51%
selenium
half -way
14%

selenium
doubler

35%

afc detectors

Seeing is believing! We have heard many comments
to the effect that series -string sets have taken over
the TV field, but the facts show that the transformer
set is holding its own. Stop and think-virtually the entire 21" set production of such "big names" as RCA
Victor, Zenith, and Silvertone contained parallel tube
heaters during the past season. The new 450 -ma series string tubes have made a very small dent in the market
thus far, but they'll be appearing in several makes of

portables for '58.

definite trend is toward the use of selenium or
germanium diodes to develop AFC voltage for multi vibrator -type horizontal oscillators. As this chart illustrates, the new components have to a great degree replaced 6AL5's and other vacuum -tube diodes in this
application.
One

vertical sweep
"The Modern Vertical Sweep Circuit" (multivibrator
with second section serving also as an output stage) has
rapidly taken over the No. One position. In some cases,
a specially -designed dual triode such as the 6CM7 is
used in this circuit; in other cases, a triode is used for
the first half of the multivibrator and a beam power
tube such as the 6W6GT or 6AQ5 for the second half.
A vertical blocking oscillator is still favored by some
manufacturers, but the 3 -stage vertical sweep section
seems to be going the way of the sound discriminator
and the 4 -stage video !F strip.

horizontal sweep

Although new developments in circuit design have not
affected the horizontal AFC and oscillator stages as
much as some other parts of the receiver, it is interesting to compare the popularity of the different systems
in use. Multivibrator and pulse -width blocking oscillator
systems both have large followings among manufacturers. The Gruen system (phase detector, AFC, oscillator
and discharge tube) is used principally in Zenith sets.

ìxxsìde TV tuzzers
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UHF Design and Operation
by Calvin

RF

Amplifier
Mixer (Amp)

(Active
Preselector)

IF

Output

Local Osc

(A)

VHF

Preselector

Crystal

(Passive)

Mixer

IF

Local Osc

(B) UHF

1. Comparison of basic UHF and
VHF block diagrams show similarities.

Fig.
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Even though a UHF tuner must
cover 70 channels (14 through 83,
470 to 890 mc), its basic configuration is very similar to that of a
VHF tuner. This is illustrated by
the comparison of the UHF and
VHF tuner block diagrams in
Fig. 1. The RF amplifier in a VHF
unit is an active preselector because it provides gain as well as
selectivity, while the preselector
in the UHF tuner is passive because no gain is provided.
The mixing of RF and local
oscillator signals takes place in
the grid-to -cathode circuit of a
VHF mixer, and the difference
frequencies produced by this heterodyne action are then amplified
in the plate circuit. Thus, compared with the gain of the RF and
the mixer stages in a VHF tuner,
the UHF tuner with its passive
preselector and crystal mixer
would seem to have quite a disadvantage. However, the UHF

tuner is never used alone; there
is always in addition a VHF tuner
in the receiver. By using a suitable switching network and a few
extra components, the RF and
mixer stages of the VHF tuner, as
illustrated by the block diagram
in Fig. 2, can be converted into a
two-stage, low -noise IF amplifier
so that the gain and signal-to-noise
ratio of the UHF tuner will approach that of the VHF unit.
Now that we have had a brief
look at the basic UHF tuner, let's
examine each circuit separately.

Preselector
The preselector is the first stage
in a UHF tuner, and even though
it is not often a source of trouble,
its functions are very important.
Not only must the preselector provide adequate selectivity in order
to reject image frequencies, but
it must also provide a match between the antenna line and the
PF REPORTER December, 1957

crystal mixer, prevent undue feed
through at intermediate frequencies, prevent local oscillator radiation, and offer as small an insertion loss as possible. With these
many requirements, it is easy to
see why the design of a preselector network is critical. However,
since there are no vacuum tube
circuits associated with the pre selector network, it gives little or
no trouble-provided, of course,
that the unknowing individual
doesn't tamper with its adjustments.
In Fig. 3. we have removed the
shields and covers from a typical
UHF tuner employing a two -stage,
passive-type preselector so that
you will be able to see something
of the construction and adjustment features of both preselector
and oscillator sections. The trimmer capacitors for the preselector
stages are simply flat pieces of
metal which can be bent toward
or away from the stator section of
the respective tuning capacitor.
Tracking across the entire UHF
band is made possible by the
slotted rotor plates which can be
bent or "knifed" as required. Antenna coupling into the preselector
is balanced and provides a match
between the antenna line and the
first tuned circuit.
Coupling from the first stage
of the preselector into the second
is by virtue of the aperture (Fig.
4) in the divider between the two
sections. Signal energy reaches
the mixer circuit via the coupling
loop L4 which is positioned near
L3. This coupling loop provides
the proper matching impedance
between the preselector and mixer

VHF RF Amp

ILow Noise IF

on UHF)

--

Mixer

(Low Gain IF
on UHF)

IF

Output

r
Crystal
Mixer

UHF

Preselector

VHF
Local Osc

UHF

Local Osc

Fig. 2. Block diagram of UHF -VHF tuner.

the main reason for its use in
UHF tuners.
The high frequency component
of the mixing action is filtered out
by the combination of L5 and C10,
leaving only the 42 me IF signal
present at the mixer output jack.
The mixer will retain its low -noise
characteristics only if the oscillator injection current is maintained
somewhere between .5 ma and
3 ma over the entire UHF tuning
range. Furthermore, the maximum to minimum ratio should be
as near 2 to 1 as possible. This
means that if the minimum injection current is 1 ma, the maximum
should be only 2 ma if best operation is to be insured.
Local Oscillator

The circuit shown in Fig.

4

uses

a modified tuned line to vary the

frequency and provide a feedback
path to sustain oscillations. The

to 3 mmf trimmer is located
very near the tube socket and is
of the conventional, screw -adjust
piston type. The other trimmer is
shown in Fig. 3 and consists of a
flat metal plate which is adjusted
by positioning it with respect to
the stators of the dual tuning capacitor. In this tuner, two trimmers are provided in the oscillator circuit so that both the low
and high ends of the band may
be adjusted. The trimmer near the
tube socket provides adjustment
at the low end of the band.
.5

Troubles In UHF Tuners
Trouble in UHF tuners is generally due to tube or crystal fail-

ure, and this is where most technicians get into difficulty. If the
replacement tube or crystal fails
to cure the trouble, they either
give up or start to twiddle the
adjustments or probe around,
Stators and
Preselector

stages.
Crystal Mixer
The mixer is a simple 1N82 low noise, UHF crystal diode of the
plug-in variety. Mixing action
takes place in the diode when signal energy picked up by L4 is
heterodyned with the local oscillator signal. This local oscillator
energy is provided by the pickup
loop that connects to the anode
and projects into the oscillator
compartment. Since a mixer need
only be a nonlinear device to provide heterodyne action, the crystal
diode serves the purpose very
well. In fact, less noise is generated in a crystal diode than in
other types of mixers, which is
December, 1957 PF REPORTER

VHF

Inductors
f

Serrated
Plates for
Tracking

I

Preselector
Trimmers

Oscillator
Trimmer

Fig. 3. UHF tuner with shields removed exposing preselector tuning assembly.

21

6AF42AF4

"

o

-T

.

"

8200n

Normally
.5mmf

ó

S

lmm

1N82

Pickup Loop

Keep Leads Short

.5-3.6

Modification used in the measurement of oscillator grid current.
Fig. 6.

mmf

1.5mmj mid

jO
2

Coupling

22

p mmf

Aperture

e_:

C>

o

7

6.8K
%

8.2K

U
1000 mmf
UHF

Ant

1000mmf
1K

IF Output

B+
Fig. 4. Schematic of UHF tuner with two stage preselector.

moving components until everything is goofed up.
Before giving up, try substituting 5 to 6 tubes or 3 to 4 crystals.
If the trouble is due to tube or
crystal, you should be able to
find one which will operate; it is
not unusual to find that every replacement will not work. If multiple tube and crystal substitution
fails to restore the UHF tuner to
normal operation, a UHF sweep
ant marker generator and other
suitable equipment will have to
be employed to find the cause of
the trouble. So just save yourself
a lot of time and trouble and leave
the thing alone unless you have
the required equipment. Even if
you can locate and replace a de Oscillator
Inductors

Crystal
Pickup.
Loop

Fig. 5. Crystal injection loop.

22
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Closed
Jack

50-100mmf

fective component in the oscillator
circuit, chances are that the oscillator and mixer stages will require
touch-up alignment to insure
proper operation.
We mentioned earlier that the
crystal -mixer injection current
should be maintained at .5 to 3 ma
with a max -to -min ratio of 2 to 1
over the tuning range. The data
given in the service literature for
your particular tuner should be
followed to check the crystal current. In this case, the IF output
jack is terminated with a 100 -ohm
resistor and the voltage across it
measured with a VTVM. A reading between .05 and .4 is normal.
If this voltage is not obtained over
the entire tuning range, the pickup
loop shown in Fig. 5 should be
repositioned to bring the reading
into tolerance. Several replacement tubes and crystals may be
required before a reading within
tolerance is obtained. If the service literature outlines some method
of testing crystal injection, rely on
the information it provides as
much as possible.
A word of caution on testing
UHF oscillator tubes. Never test
one in an emission tester and
never make a shorts test on it in
any checker. Either of these
checks can cause permanent dam-

age which result in its immediate
failure or shorten its life.
One well-known tube engineer
states that the best tester for
6AF4 and 2AF4 tubes is a UHF
tuner that has been modified so
that the filament voltage can be
reduced 10%. This would entail a
switch and three resistors. In addition, the circuit must be modified
so that oscillator grid current can
be measured. This modification
(Fig. 6) consists of ungrounding
the grid resistor and installing a
jack so that a 200-µa meter can be
inserted into the grid circuit. The
small capacitor should be of the
ceramic -disc type and is used to
bypass the inductance of the jack
and meter movement, thereby
preventing spurious action on the
part of the oscillator tube. The
leads to the meter are then
equipped with a suitable polarized
plug (grid end negative) so that
its insertion into the jack will permit a reading of the grid current.
To make a test of the 6AF4 or
2AF4 tube, measure the grid current obtained under normal signal conditions. Then reduce the
filament voltage 10%; if the grid
current drops by 25% or more,
don't use that tube on that particular channel. It may be all right
for use on other channels.
By now you may have reasoned
that, outside of tube and crystal
replacement, there is not much
you can do in the way of UHF
tuner servicing-and you would
be right. Unless you're doing it
for knowledge rather than money,
complete replacement of a UHF
tuner will prove to be more profitable in the long run if service
other than that mentioned is required.
Editor's Note: This article marks the end of the
series on tuners. Future issues will continue to
present coverages on those circuits which seem
to trouble the service technician most.

PF REPORTER

December, 1957

To assure proper operation under all service conditions
Every BUSS and FUSETRON fuse is Electronically Tested
You can rely on BUSS and FUSETRON fuses for dependable electrical
protection because . . . every fuse is
tested in a sensitive electronic device
that automatically rejects any fuse not
correctly calibrated, properly constructed and right in all physical
dimensions.
By standardizing on electronically
tested BUSS and FUSETRON fuses,
you are providing equipment with
maximum protection against damage

BUSS fuses are made to

due to electrical faults. And, you are
guarding against the possibility of
faulty fuses blowing needlessly and
causing unnecessary shutdowns.

Complete Line: To meet service
needs, there is a complete line of BUSS
and FUSETRON fuses in sizes from
1/500 ampere up ... plus a companion
line of fuse clips, blocks and holders.

Because BUSS and FUSETRON

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

fuses do operate properly, they help
you avoid `call-backs' and adjustments

that waste your time and cut into your

profits. And, dependable BUSS and
FUSETRON fuses help protect your
good name for quality and service.

protect-not to

...

blow, needlessly
TRUSTWORTHY NARHS IN
(IECIRICAI PROTECTION

MAKERS OF A COMPLETE
FOR
FUSES
LINE OF
HOME, FARM, COMMERCIAL, ELECTRONIC, AUTOMOTIVE AND INDUSTRIAL
USE.
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and 462 kc will be accepted by
the IF section and passed on to
the detector, resulting in considerable interference between adjacent stations. Thus, maximum
selectivity and sensitivity demand
that the wanted signal reach the
IF amplifier at the IF peak of
456 kc.
Single Band Types
Single band broadcast receivers
usually employ a cut-plate gang
in the head end. In this type of
gang, the oscillator section has

RADIO REALLY
TRACKING PROPERLY?
IS THAT

by H.M.Layden

There exist in technical circles
certain erroneous ideas about
superhet tracking which should
be nipped in the bud! These ideas
spring from the loose and incomplete but generally accepted definition of tracking. This situation is
best summed up in the answer
of an experienced technician
queried on the matter. "If you
complain that a radio is not tracking," he said, "nine out of ten
technicians will immediately assume that the stations are not
coming in at the correct points on
the dial." This corresponds to the
accepted definition of tracking,
which is, "A term used to indicate
how the tuned circuits of a receiver follow the dial pointer as
to frequency as the set is tuned
through its entire range."
This definition is too loose and
it can be very deceiving. The word
how, as used here for instance, deserves close scrutiny because it
attempts to cover too much territory and includes something which

-3DB
-6DB

446

451

456

461

KC

Fig. 1. Typical IF curve.
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465

AuxiliaryShop Loop

Generator

Radio

Fig. 2. Loose coupling thru auxiliary loop

of generator to radio antenna.

should be, but has not been,
spelled out. It does not mention,
specifically, peak response. This is
the heart of the prevailing difficulty. For instance, a receiver may
be bringing in all of the stations
within its range, agreeing with the
dial as to frequency, yet it may be
bringing in some of them so poorly
that the response is down as much
as 6 db when compared to the
response realized at the high and
low ends of the band.
Such a set, despite the agreement with the dial calibrations,
can hardly be said to be tracking
properly! Discounting the likelihood that the loss in response is
due to a weaker signal from the
stations involved, the only remaining conclusion is that it must
be due to mistracking.
The result of taking this definition literally is to cause confusion
and grossly mislead the technician. It may also result in passing
on to the customer a receiver
severely affected by a loss of sensitivity and selectivity. With an
IF frequency of 456 kc and an IF
curve like that in Fig. 1, for instance, any signal between 450

fewer and smaller plates than the
antenna section; but despite the
theory behind its design, its use
does not, unfortunately, insure
proper tracking. The wide tolerances invoked in the manufacturing process are the defeating factors.
Cut -plate gangs are designed
with a specific IF frequency in
mind, and so too, is the dial plate.
Consequently, if some frequency
other than the one called for
in the specs is used, tracking
and calibration can be severely
affected. How much they are affected depends on how far the IF
frequency deviates from that specified.

Many technicians take a quick
check on the accuracy of their
shop generators as follows: (1)
Use a radio in good working
order, and set it a few feet from
the generator. (2) Loosely couple
the generator to the set through
an auxiliary loop (Fig. 2). (3)
Tune in a station in the neighborhood of 910 kc. Use a modulated
signal and vary the generator dial
in the vicinity of 455 kc (1 the
dial indication). At some point
near there you should hear the
tone of modulation. (4) Turn off
the modulation and listen for a
high-pitched beat which appears
on both sides of "zero beat." At
zero beat the whistle tends to
disappear into a low frequency
rumble.
The generator at this point will
accurately correspond to half the
transmitting frequency of the station tuned in, and since this
assigned frequency is accurate
within 20 cycles as demanded by
the FCC, the signal from your
generator will assume the same
order of exactness. The actual
reading of the generator dial at
PF REPORTER December, 1957
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Profit

and Customer Service Without Problems!

Long Life, Smooth
Operating Mechanism

Typical POWERPOINT and Turnover
Mount
POWER -POINT

Precision Miniature
Construction
Positive

Case-Nylon
Element-Ceramic
Tip Material-Superior Synthetic
Sapphire or Natural Diamond

Easy -Action Lever

unique,

POWER -POINT

easily installed, miniaturized unit
containing BOTH a fresh ceramic
cartridge and jeweled playing tips.
You sell POWER -POINTS for LESS
than the cost of a separate cartridge or two comparable phono
needles alone! Most models $3.95
list. Only 3/4" long and less than
1/2" in diameter, they're in color -

Replacement

POWER -POINT is the

coded nylon cases, blister-packed
in plastic to keep them clean, factory-fresh, easy to handle.

"Slip -In"

Tracking Force -5 to 8 grams
Net Weight -300 milligrams
Terminals-Berylium Copper, Selfcleaning Type

Ceramic
Element

load -1 meg. 100 mmfd
Compliance -1 x 10-6 cm/dyne

Minimum Resonance,
No

Set -Down

Distortion and
"Needle Talk"

Clear View of
Playing Tip

Ingenious "Slip -In"
Replacement Assures
Indexed Alignment

Error

Average Output Voltage at 1000 cps
Test Record RCA 12-5-49V.85 Volt Col.
10004M 1.75 Volt
PT1 Mount
Material-Steel and Nylon
Finish-Cadmium Plate
Connector Size-.050"

THE MARKET IS BIG: OVER TWO MILLION
NEW PHONOGRAPHS USE POWER -POINTS AS
ORIGINAL EQUIPMENT! THE PROFITS ARE
BIG-AND E -V HELPS YOU SELL WITH THESE

MERCHANDISING AIDS.

YOU install the mount. Once

that's done, the CUSTOMER can
remove and replace units in a
matter of seconds. You get the
replacement business but none of
the grief. You stock just three
types of mounts and seven types
units to service
virtually all modern phonos. You
save on inventory costs, conserve
shelf space, take no risk of obsolescence.

Plastic -sealed blister -pocked Power Points ore always in perfect condition.
Package gives model identification,

Fact -crammed folder tells the full POWER POINT story. Ask for Bulletin No. -223.

Colorful, compelling envelope stutter for
mailing. Bulletin No. -225. Write Dept. R710.

color -coding and instructions.

Of POWER -POINT

These are the
color-coded
POWER -POINT

units,
actual size
C

RED

GREEN

Model 51-1,
two -mil

Model 5 -2,
two 2-mil

1

ModelBLA 53K

3,

two 3 -mil

sapphire tips,
$3.95 list.

BLUE
Model 56,
one I -mil,

mil

sapphire5

lip,
list.

ORANGE

Model 5605,
one I -mil

diamond,
one 3-mil
sapphire tip.
316.50 list.

r

WHITE
Model 76S,
one 1 -mil,
one 3 -mil

sapphire tip,
$4.25 list.

PINK
Model 76DS,
one 1-mll

diamond,
one 3 -mil
sapphire tip,
$56.50 list.

Weviefi
ELECTRO -VOICE, INC. Buchanan, Michigan
Export: 13 East 40th Street, New York 16,
U.S.A. Cables: ARLAB

CALL YOLR
DISTRIBUTOR
E -V

TODAY!
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locates defective stage in

less than 5 minutes for
TV receiver.

average

A1111111b
INDUCED WAVEFORM ANALYZER

Fig. 3. VTVM monitors AVC and serves
as

---J

411111b

.u.+.

R ..

--

NEW FROM

Win rosi X
MODEL

850

INDUCED WAVEFORM
ANALYZER
ONLY
complete with

5

"Phantom Probe"

and attachments

Localize troubles in TV, radios,
amplifiers, etc., right from the
top of the chassis
and without making a single direct connection to the circuit! The new
Wintronix Model 850 does all
this by the modern, easy -to -use

...

Induced Waveform method.

Helps you quickly spot those
often overlooked tube and circuit defects that mean callbacks
or extra troubleshooting.
Simply connect the output of
the Model 850 to any 'scope,
then slip the Phantom Detector
Probe successively over each
tube in the receiver under test.
By viewing the waveform of the
received signal (from b'dcast
station or generator) at each
stage, you quickly localize
troubles to the offending stage.
Works equally well for RF, IF,
video, sync, and audio circuits.
A real time and trouble -saver

output indicator during alignment.

this point will indicate how much,
and in what direction, the generator is off calibration. By a little
interpolation you can compensate
for this error and set the dial accordingly to obtain the IF frequency called for in the specs.
Assuming that the IF has been
properly aligned (the oscillator
adjusted at the high end and the
antenna circuit peaked at about
1400 kc) the next step is to investigate the response at 1000 kc,
the middle of the band. A local
station transmitting at or near this
frequency, or a generator signal
loosely coupled as in Fig. 2, may
be used-the latter being preferable. A VTVM can be connected
to the AVC bus (the outside lead
of the loop) and used as the output indicator (see Fig. 3), allowing the technician to work un distracted by loud volume from
the speaker (the volume control
may be set at minimum) and unworried about the signal being
below the AVC threshold. Then
too, an tinmodulated signal may
be employed, if working with the
generator, to obtain a sharper
peak response. Modulation tends
to broaden AVC response.
The radio is now tuned to the
,

for portable TV.
See and try the new Wintronix
Induced Waveform Analyzer at
your local Wintronix dealer or
write for free literature.

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

Fig. 4. Pencil mark rotor at point where

it adjoins the stator.

signal, and the meter reading
noted. The antenna trimmer is
next turned slightly one way and
then the other. If the circuits are
tracking properly at this point in
frequency, the slightest addition
or subtraction of capacity will
cause the meter reading to decline. If the meter reading increases, the circuits are not tracking. In either case, return the
trimmer to its former setting as
indicated by the original meter
reading.
If this test indicates that the
antenna circuit needs more or less
capacity to track properly, proceed as follows: (1) Pencil mark
the outside rotor plate of both the
antenna and oscillator sections of
the gang (Fig. 4) at the point
where the unmeshed section of
the plate divides from the meshed
section. (2) Rotate the gang until

the plates are completely unmeshed. (3) Locate the pencil
mark on the antenna section, and
apply a light pressure at this
point. The idea is to narrow the
spacing between rotor and stator
in the area of the pencil mark so
that capacity in that area will be
increased.
The spacing may already be too
close, prohibiting further narrowing without causing the plates to
short. In such an event, the problem will have to be solved from
another angle. Since we are interested in peak response at the
IF frequency, it matters little if
this is achieved by lowering the
frequency of the antenna circuit,
or by raising the frequency of the
oscillator. This can be achieved
by bending the oscillator rotor
plate outward in the area of the
pencil marking; hence, the reason
for the pencil markings on both
rotors.
It is in the area just below the
pencil marking where capacitive
compensation is needed for peak
response. After each compensation, test for peak response via the
trimmer manipulation. Once peak
response is evident in the middle
of the band, the same test and
procedure is followed at 600 kc.
When tracking is achieved at the
middle and low end, the high end
is investigated and touched up as
needed. If this procedure is executed with care, both calibration
and peak response throughout the

PF REPORTER
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FINCO announces

NOW

... you

can sell a TV Antenna

designed for your area
SYRACUSE

BUFFALO

LONGVIEW,
TEXAS
SPECIAL

-

DUO -DIRECTIONAL

ROCHESTER

SPECIAL

SPECIALS

SPECIAL

SAN DIEGO
B-6

CHICAGO

VICKSBURG

WEST COAST

SPECIAL
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PHASING
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8-8

PITTSBURGH

SPECIALS

SPECIAL

FLORIDA,

UHF -VHF

MODEL

SPECIALS

B-66

MODEL

FRONT -TO-BACK

B-7

SPECIALS

IN SOLVING UNUSUAL, LOCALIZED RECEPTION PROBLEMS,
FINCD has proved that the only positive way to develop the most
efficient and economical TV Antenna is by actual MOBILE RESEARCH LABORATORY TESTS combined with Expert Topology and

GEOMATIC
SPECIALS

FINCO®
often
imitated
is

Charnel Power Plotting.
If a distributor qualifies, Finco's research department assumes the
task of studying the specific, local reception problems. If the problems can possibly be solved the result is an exclusive Red -Hot,
High -Profit Hi -Performance Antenna For Your Area

-

...

the leader
always is!

Huncreds of FINCO research projects are now in process or already
completed, giving dealers and servicemen a big jump on their
competition. The total cost to your Jobber IS HIS COOPERATION
urge Your Jobber to write, wire or call FINCO TODAY!

...
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NEW
'1

YGSTON'S

.

PROBEMASTER
a more versatile probe,

combined with a neon tester and a
built-in CAPACITIVE NETWORK
which allows:
v by-passing stages

r'F checking
open condensers
coupling signals from one
r
v

stage to another
isolating a defective stage
elimination of condenser

substitution
checking series string
filaments

band should result.

known as coil pruning, on which
there will be more later.
As opposed to single band alignment, multiband alignment requires that the technician follow
the instructions specifically outlined for each particular receiver.
Service literature is a must. These
receivers, while using one gang
to tune all bands, require a different set of trimmers for each.
Locating their physical position on
the chassis and associating them
with a particular band can be a
difficult task without the aid of
pictorial layouts. In receivers
using series connected coils, a
mixup in the selection of the
proper trimmers can ruin the entire head end alignment! These
receivers employ a series padder
for each band (sometimes omitted
on the highest band) The padder
does for these sets what the cut plate gang does for single band receivers; i.e. it changes the maximum capacity of the oscillator
tank. On the broadcast band the
padder is adjustable; on the others

Multiband Types
The tracking procedure for
multiband receivers is more involved and takes a little longer to
perform, but the end result in pep
and freedom from adjacent station interference is well worth
the time and effort. In contrast to
single band receivers with their
cut-plate gangs, multiband receivers employ a gang with uniform
sections. It may incorporate three
sections to handle the tuned RF,
mixer, antenna and oscillator.
This, however, is relatively unimportant. The main consideration
is that one gang tunes two or more
bands! In making the big jump in
frequency from one band to another, the coils are changed, but
the same gang is used to tune
them. This one fact precludes any
bending of rotor plates to achieve
proper tracking. It may develop
that more capacity is called for
to reach peak response in band A,
less capacity is needed on band B,
and perhaps no change in capacity
is necessary for band C. Obviously, some other means than the
bending of rotor plates must be
used to make these sets track on
all bands! The means employed is

.

it is fixed.
Fig. 5 is a diagram of a three
band receiver employing three
tuned circuits in the head endRF, mixer and oscillator. While
the coils in this circuit are shunt

Clips for greater versatility

2

ASK YOUR FAVORITE DEALER..
or WRITE:
1

hG

S T

O

.

h

ELECTRONIC CORPORATION
MEDFIELD,

28

MASSACHUSETTS,

U. S. A.

Fig. 5. Input circuits for three -band,

triple -tuned superheterodyne.
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To help you...

4 NEW
CBS
TECHNICAL
AIDS
Here are four new CBS technical publications on tubes and semiconductors.
Each is especially designed to make life
easier for electronic technicians and engineers:

Technician's Handbook...
compact, comprehensive ready-reference
data by and for the electronic service
technician. Only $1.50 net.
Engineer's Handbook...
complete EIA data and two-color curves
and technicians
by and for engineers

-

who want all the facts. Only $7.50 net.

Transistor Course...

CRERS- VS.
TYRE -TEST

-

fast, fascinating home -study course
teaches basic fundamentals of transistors
through use. Available from CBS Tube
distributors.
Tube Tips...
monthly inside information on tubes and
especially for service
semiconductors
technicians. From CBS Tube distributors only.

-

...
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You'll want all four of these CBS techexamine them
nical aids. See them
... get them at your CBS Tube distribtoday!
utor's
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ELECTRON TUBES

CBS
SEMICONDUCTORS

CBS-HVTRON, Danvers, Mass.
A Division of
Columbia Broadcasting System, Inc.
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fed, some receivers employ a
series -fed hookup. In the latter
design, the highest band must be
aligned first, then the next highest, etc. Shunt -fed receivers are
not held to this rule, and any band
may be aligned first.
The tracking setup is the same
as in Fig. 3 with but one exception. The output on the high bands
of some generators is not sufficient to permit the use of loose
coupling, therefore, direct coupling through a dummy antenna
is used (a 400 -ohm carbon resistor for the short wave bands,
and a 200-mmf capacitor for the

broadcast band)
Assuming that the IF has been
carefully and correctly aligned,
the tracking procedure parallels,
to a point, that outlined for single
band receivers. The oscillator
trimmer is adjusted at the high
end, making doubly sure that this
setting puts the oscillator above
the incoming signal by the amount
of the IF, and not below it as
sometimes happens. The RF and
mixer are peaked at the specified
frequency near the high end.
The broadcast band of these
sets requires a setting of the low end padder before the tracking
situation at the middle of the band
can be checked. The padder adjustment may follow or precede
the high end adjustments. On the
other bands, the high end adjustments are immediately followed
by a check of the response in the
middle of the band. The same
test for peak response, through a
manipulation of the trimmers of
the RF and mixer, is possible if
a nonmagnetic, low capacity tool
is used. A better means, however,
would be the use of a tuning
wand, or better yet, by the use of
a "slicer" which consists of a
paper thin piece of plastic, like
the material used for dial faces
on old radios, shaped in the form
of a crescent. Inserting this between the rotor and stator increases the capacity at the point
of insertion.
Evidence of mistracking is registered on the meter as with single
band receivers, but the remedy
differs. Instead of altering the capacity of the circuit to reach peak
response, the inductance is altered.
A need for more or less capacity
is translated to mean a need for
PF REPORTER December, 1957
.

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

Some replacement capacitors may be physically
larger, or slightly more costly, than the original
capacitors used in a piece of equipment. Still it
may be preferable to use these replacement
capacitors which are not "exact", rather than
obsolete the equipment because "exact replacements" are not available.
For example, one or more sections of a multiple
unit can be left unconnected, if not needed,
without affecting or impairing the capacity or
useful life of the remainder of the units.
A separate tubular capacitor can be paralleled
with any section of a multiple capacitor to
create a capacity section not available in stock
multiple units. The lowest voltage rating of the
paralleled sections must not be exceeded
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.
!

P. R.

MALLORY & CO. Inc.

MALLORY
P.

R.

MALLORY a CO. Inc.,

INDIANAPOLIS 6, INDIANA

Capacitors Controls Vibrators Resistors Switches Rectifiers
Power Supplies
Filters
Mercury and Zinc -Carbon Batteries
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another

MALLORY

Bunched for
Increased
Inductance

service -engineered
product

Spread for
Decreased
I

Fig

nductance

6. Principle of coil pruning.

more or less inductance. Coil
pruning consists of bunching or
spreading the three or four end
turns of a coil to alter its inductance. Bunching the turns increases the inductance, whereas
spreading them decreases it.
Fig. 6 illustrates a coil altered
in inductance value by pruning.
Reasonable care should be exercised lest the coil wire become
severed in the operation. The wax
covering is gently scraped free,
exposing the turns. A blunt instrument, thin enough to penetrate between the turns but not
sharp enough to cut them, is used.
A wood dowel or lead pencil does
the job well-don't use the blade
of a screwdriver or knife! Make
sure also, that the winding being
worked on does not carry B+.
The low end of the broadcast
band should be rocked for best
tracking. This means that after
each trial setting of the padder,
the gang is moved slightly in both
directions, noting on the meter
which direction of rotation (more
or less capacity) contributes to an
increase in AVC. That direction
which shows a gain in AVC is
pursued with each new setting
of the padder, until a happy medium of gang setting and padder
adjustment produces the highest
meter reading. This is the final
padder setting; the top of the band
is given a touch-up, if needed, and
the job is done.
These hints on tracking are addressed to the technician who
takes his job seriously, who is
proud of the work he turns out,
and for whom nothing less than
precise alignment will do. Happily,
he constitutes a vast segment of
the servicing profession, and his
ranks are growing by leaps and
bounds.
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MALLORY
Take your choice of these Mallory
wire -wound resistors, and you're
sure of long service and stability
on any replacement job.
Mallory vitreous enamel resistors are
protected against moisture and
corrosion by a specialnon-porous,
non-alkaline vitrified coating .. .
are wound on a high -stability
steatite core. In both fixed and
adjustable types, 5 to 200 watts.
Mallory axial lead resistors, famous
for cool operating and easy
mounting, are coated with a
dense, non -corrosive cement that
keeps moisture out, and assures
good heat dissipation. Leads can't
pull away from the winding.
4 -watt and 7 -watt ratings, in a
full range of resistance values.

Order now-from your nearby
Mallory distributor!

P. R.
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SCOPE -WAVEFORM
CALIBRATION
measuring peak-to -peak
signal values
s

by Leslie D, Deane

When TV troubleshooting with
a scope, how often have you said
to yourself-"the shape of the
waveform looks okay but I wonder about its amplitude?" To
properly evaluate a signal at any
given point, one should not only
be concerned with the frequency
and shape of a signal, but also its
peak-to -peak voltage value. Signal amplitude is important because in practically all cases, it
must be sufficient to drive or control a stage, picture tube, speaker,
or deflection yoke.

The trouble symptom involved
will naturally govern the importance of investigating signal amplitude, but in most cases this will
become a pertinent servicing factor. Since it does play such a
major roll in troubleshooting, the
neophyte might well ask-"How
do you actually go about measuring the peak -to -peak value of a
scope waveform?"
Basic Setup Procedure

The basic procedure, regardless
of instruments used, consists of

comparing the "unknown" amplitude with one which is known.
Suppose a technician has a general purpose oscilloscope that does
not have internal calibration features. His first concern is to obtain a standard AC voltage from
an outside source.
There are, at the present time,
several commercial oscilloscope
calibrators available to the service
industry. Use of a switching arrangement permits rapid selection
of either the calibrating signal or
the waveform to be measured. It
operates from the AC power line
and usually develops a square or
sine -wave signal having a peak to -peak value of as much as 100
volts.
32

The basic hookup for such an

instrument is illustrated in the
drawing of Fig. 1. From it we see
that the measured voltage is applied to the input terminals of the
calibrator while its output is connected directly to the vertical input terminals of the scope. With
this arrangement, the technician
first places the calibrator switch
in the direct position, thus feeding the signal to be measured
directly into the scope. Placing the
vertical gain control of the scope
near mid position, he then selects
an input attenuation and a horizontal sweep width that will cause
the waveform to occupy approximately half of the screen area.
After centering the pattern, the
technician should record the overall amplitude of the waveform by
making two straight lines on the
scope screen with crayon, grease
pencil, or tape. (See the horizontal
lines at the top and bottom of the
waveform of Fig. 1A.) Many commercial scopes have ruled calibration markings on a mask covering
the screen. In this case, the technician need only note the number
of horizontal lines or vertical divisions occupied by the waveform
under investigation.
In the next step, the calibration
switch is thrown to the calibrate
position which applies a square or
sine -wave from the instrument to
the scope. The calibrator adjustments are then manipulated so
that the height of the test signal
matches that of the "unknown"
waveform. During this operation,
the input attenuator and the vertical gain control of the scope are
not to be touched. If the "unknown" and calibration signals
are equal in frequency and the
sweep frequency of the scope is
not changed, the test signal will

appear as shown in Fig. 1B. The
amplitude of both waveforms will
be automatically indicated on the
calibrator by either a graduated
scale on a voltage calibration control or by a meter as shown in
Fig.

1.

Other Calibration Methods
If the technician is without the
services of an oscilloscope calibrator, he must then turn to some
other voltage source for measurement purposes. The amplitude of
a nonsymmetrical waveform can
be truly indicated only by its
peak -to -peak value; viz., the RMS
value of this type of signal has
little meaning unless its value is
given in the service literature. The
true RMS value of a symmetrical
signal, however, can be readily
measured with a VTVM or AC
voltmeter within, of course, certain frequency limits. For all
other signals, the scope calibration method is the most accurate.
With this in mind, the technician
should seek a reliable source of
calibrating voltage such as that
derived from a 60-cycle power
line.
One method of using the line
voltage for calibrating purposes

Measu red
Voltage

Input

In
G

nd

Scope
Calibrator
Fig. 1. Oscilloscope -Calibrator arrange-

ment Mr peak-to -peak measurements.
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POWER RESISTORS
Count on Clarostat Greenohm resistors for dependable service every time. Available in wide
range of wattages (from 5 to 200 watts), resistance values, mounting and terminals. Also available as adjustable units from 10 to 200 watts.

t
CLAROSTAT
CLAROSTAT

MFG. CO.,

INC., DOVER, NEW HAMPSHIRE

In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario
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Get the

LION'S SHARE
of the new
transistor
business
r

i

wiezi°°°11.y.4
STOCK

and

SELL

TRANSISTORS
Transistor receivers are now big business and before you know it, servicing
these sets will be big business, too.
With Raytheon Transistors in stock,
you'll be way ahead of your competitor
in the race for this profitable business
because the majority of these sets use

Raytheon Transistors.
What's more, Raytheon Transistors
are (1) low priced

(2)

available for

every application (3) stocked by
Raytheon Suppliers from coast to
coast. With Raytheon on your shelves
you have an excellent opportunity to
cash in on the rapidly growing market
for Transistors among experimenters,

involves the use of a variac. After
setting up the unknown signal on
the scope screen as previously
recommended, the AC voltage obtained from the variac is applied
to the scope input. The variac control is then rotated until the signal amplitude equals the height
of the waveform to be measured.
Remember that the vertical amplitude controls are not to be
moved during this step.
Since the calibrating signal is
sinusoidal, its RMS value has a
direct relationship with its peak to -peak amplitude. The RMS
value of the variac voltage can be
measured with a meter. Since the
peak -to -peak amplitude is twice
the peak value, the RMS meter
reading must be multiplied by
twice 1.414 or 2.828. For example,
if the variac voltage measures 10
volts RMS then the peak-to -peak
value equals 2.828 times 10 or
28.28 volts.
Another source frequently used
for calibration is a known filament supply voltage. Conventional
tube -heater lines will usually have
an RMS value of 6.3 volts. This
value is equivalent to approximately 18 volts peak -to -peak and
may be used as such for all practical calibration purposes. Thus,
without using a meter or any special signal generating device, the
technician is able to compare the
unknown waveform to this relatively standard voltage source.
Very seldom will the amplitude
of the unknown waveform exactly
equal that of the fixed filament
voltage; therefore, it will usually
be necessary to establish a ratio
between the two signals as follows:

height of unknown P -P unknown
height of cal. volt. P -P cal. volt.

Fig. 2. Source of calibration voltage
located on front panel of oscilloscope.

The height of each waveform
should always be expressed in the
same units, generally inches or
the number of divisional markings
on a calibrated mask.
A scope having a DC vertical
input terminal can also be calibrated by a known DC voltage
supply. To such an instrument, a
DC voltage appears as a peak-to peak signal; i.e., if we apply DC
voltage to the vertical input terminals of the scope, the trace on
the screen will move vertically.
The amount of vertical displacement will be proportional to the
amount of input voltage (within
the maximum input limits of the
instrument). Without a signal applied to the scope and the internal
sweep producing a single horizontal trace, the trace line can be
positioned to any convenient reference level on the screen with
the centering controls.
The distance the trace line
moves from its original reference
will be the same as that produced
by an AC signal having a peak-to peak value equal to the DC poten-

hobbyists and engineers.
Ask your Raytheon Tube Supplier
about the profits to be earned with

Raytheon Transistors.

Raytheon Transistor Applications
Books Vol. I and Vol. II
Musts for Service Dealers ... Full of practical
design
information, transistor theory and
circuit

shop practice ... Many circuit applications including circuits for making useful transistorized shop
equipment. Buy from your Raytheon Tube Supplier or send 501i for each book to Department PF2.

RAYTH E ON
.n.l,</.or..4-.

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts
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Fig. 3. Photographs taken directly from the screen of a typical service scope.
(B) 18 volt calibration pattern.
(A) Composite video signal.
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tial. We may thus compare the
peak -to -peak distance covered by
the unknown wave to the distance
the trace line moves when a certain known DC voltage is applied.
Built-in Calibration
In order to simplify the task of
measuring the peak-to -peak value
of complex waveforms, many commercial scopes incorporate a builtin calibration feature. The calibration signal, usually a sine wave, is applied internally to the
vertical amplifier system through
a switch or by connection of the
test probe to a special jack. In the
latter method, the procedure is
similar to that used with an external voltage source. Scopes provided with this feature will usually have a front panel binding
post where the test or calibration

YOUR AEROVOX

TV
ELECTROLYTIC
CAPACITOR
REPLACEMENTS

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

Fig. 4. Sync selector includes CAL. posi-

tion for internal calibrating voltage.

voltage is readily available. (See
example pictured in Fig. 2.) Using
a scope having this feature, let's
see how one might go about measuring the peak -to -peak amplitude
of an actual waveform.
Supposing we had a TV trouble involving composite video and
we wished to know the signal
level at the video amplifier grid.
After setting up the scope to view
the waveform at a 30 -cycle sweep,
we adjust the vertical gain control until the signal occupies, say
10 of the small vertical calibration
divisions on the scope mask. With
the pattern centered, there should
be 5 divisions both above and below the center reference line as
shown in Fig. 3A.
Removing the test probe from
the set, we then touch it to the test
signal jack. Adjusting only scope
centering, we now obtain a sine wave on the screen as shown in
Fig. 3B. Knowing that the test
signal has a peak -to -peak value of
18 volts, we then count the number of divisions occupied by the
calibration voltage and calculate
the value represented by each
December, 1957 PF REPORTER

(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
standard 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 Aerovox TV electrolytic capacitors are always carried in stock
by your local Aerovox Distributor. Ask him for your free copy of the complete
Aerovox Catalog with detailed listings and information on all Aerovox components.

AEROVOX CORPORATION
DISTRIBUTOR SALES DIVISION,
NEW BEDFORD, MASS.
In Canada: AEROVOX CANADA, LTD.,
Export: Ad. Auriema_ 89 Brood St., New York, N. Y.

Hamilton, Ont.
Cable: Auriemo, N. Y.
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Caddy.... newly
designed "Pacemaker" models for the
thrifty buyer ...ruggedly built with Argos
on a genine Argos Tube

G!G

C

-)

PeremakeT
tubelçáddy

TC -100

$1235

Quickly pays for itself. Holds up to
262 tubes, plus tools, meter, etc. Same size
as Argos "Carry -All" Tube Caddy.

PmeeznaikrA00

TC-200

tubelcáddy

$895

division. In the example shown,
the calibration wave covers 15
divisions above and below the reference line for a total of 30. Dividing 18 by 30, we find that each
division equals .6 volts. The original video signal had occupied a
total of only 10 divisions; therefore, 10 times .6 equals the peakto-peak value, or 6 volts. Actually,
we might have used the larger
mask divisions for comparison
purposes in this particular case.
Rather than have the calibration voltage terminate on the
front panel, some scopes use a
switching arrangement to apply
the test signal to the vertical system. The switch controlling the
calibration voltage will often be
found as part of another adjustment such as the sync selector
switch pictured in Fig. 4. With the
switch of Fig. 4 in the calibrate
position, a 10 volt peak -to -peak
signal is automatically applied to
the vertical attenuator input cir-

Fig. 5. This scope permits the use of 4

different calibrating voltages.

cuit.
At this point one might ask,
"Why take into account the setting
of the vertical attenuator in some
cases and not in others?" The answer to this question depends on
where the calibration voltage is
applied to the vertical system. If
it is applied to the vertical input
terminals and undergoes the reduction offered by the attenuator
circuit, then obviously the scale
markings represented by both test
and "unknown" signals will have
the same value. If, however, the
calibration voltage is applied directly to the vertical system without passing through the input attenuator, the true value of the
unknown signal can only be obtained by taking into considera -

tion the attenuation setting. This
will usually be a multiplying factor of .1, 10, or 100.
The built-in calibration feature
of other instruments may sometimes include a switch for the individual selection of more than
one fixed voltage. This type of instrument often incorporates a
front panel adjustment such as
that pictured in Fig. 5. To illustrate a procedure one might follow when using a scope of this
type, let's check the amplitude of
a typical signal found on the grid
of a horizontal output tube. Realizing that the drive voltage at this
point is generally between 50 and
100 volts, the technician might
prefer to calibrate the scope first.
In this case, he merely flips the
calibration switch to the "100"
position and sets the scope up to
view the calibration wave at a
convenient height on the screen.
Many technicians would rather
compare peak -to -peak measurements with the horizontal sweep
of the scope reduced to zero.
Neither sweep-width, shape of the
wave, nor sweep frequency actually affect waveform amplitude.
With the sweep-width reduced to
zero and the gain control set so
that the calibration signal covers

(A) Calibration wave with sweep -width
reduced to zero.

(B) Waveform of horizontal drive voltage.

Low cost Tube Caddy for quick trips.

Holds up to 143 tubes, plus tools, meter, etc.
Same size as Argos Tube Caddy "Junior."

®Registered TM of the Argos Products Co.,
originator and sole manufacturer.
Ask your Distributor NOW!

PRODUCTS

COMPANY

GENOA, ILLINOIS
Also wall and corner baffles, hi-fi speaker
enclosures and kits.
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Fig. 6. Waveforms as they might appear in

a

typical calibration procedure.
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20 scale divisions,

the pattern re-

solves into a single vertical line
as shown in Fig. 6A. Since the
calibration deflection represents
100 volts, each scale division thus
equals 5 volts.
We next turn the calibration
switch to its "off" position and
center the unknown wave on the
screen at a 7,875 sweep frequency
(see Fig. 6B). Without moving the
vertical attenuator or gain control, we note that the unknown
signal occupies 14 divisions on the
mask scale. Multiplying 5 times
14, we find that the peak-to -peak
value of the wave is 70 volts.
An example of a somewhat
more elaborate method of internal
scope calibration is where the instrument incorporates a peak -to peak reading voltmeter. A panel
portion of such an instrument can
be seen in Fig. 7. The vertical

.
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Fig. 7. Internal calibration feaures which
include peak -to -peak reading voltmeter.

attenuator in this example has two
added calibration positions, 3 and
10 volts, corresponding to two
scales on the panel meter. The
calibrating voltage control provides signal amplitude variations
from zero to 3 or from zero to 10
volts depending on the "Cal."
switch position. The peak -to -peak
value of the internal calibration
signal is indicated directly on the
built-in meter.
The technician should keep in
mind that any accessory probe
used with a scope may introduce
a certain amount of signal attenuation. In addition, the shunt capacitance offered by the feed -through
circuit of an external calibrator
may be too high for best results
when using a low -capacity probe.
These factors must be considered
if accurate peak -to-peak measurements are to be realized.
December, 1957
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It's a cinch whatever course Oswald selects, his first lesson
will be the many advantages of using Webster
Replacement Cartridges. For there's no "trick"
they install quickly, easily.
to handling Websters
fit
about any model record player
And, there's one to
or record changer on the market today.
.

.

.

Customers like 'em too, because they give
truly fine performance.

BUY WISELY... BUY WEBSTER!
NEW

-

.. .

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

-

V-8 Plug -In Cartridge
Ceramic cartridge and needle
combination installs as a unit
when needles are replaced.
Available with a 1 -mil and 3 mil sapphire point, or a 1 -mil
natural diamond and 3 -mil
sapphire point.

ELECTRONICS DIVISION
ELECTRIC
WEBSTER
RACINE WIS
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QUICKER
SERVICING
by Calvin C. Young, Jr.

Well, I guess its my month to
preach again. All of the old timers
will probably agree with me that
it's oftentimes harder to "repair"
the customer than it is his TV set.
This situation arose once again
the other day when a custom 630 type receiver was returned to a
customer. When the set was taken
into the shop it had à multitude of
troubles and the customer was informed that the repair bill could
be quite high-on the order of
$100 or more. This was to include
conversion to intercarrier sound,
tuner repair, realignment, plus a
general going over. This particular
set had been converted to a 20"
picture tube from its original 16"
size at some previous time, when
considerable circuit modification
had also been made in the sync,
video and DC restorer stages.
After making the intercarrier
conversion, repairing and realigning the tuner, video IF and sound
IF, the set was tuned to a local
station to check its operation. Sync
was found to be very poor, and
naturally, the tubes in the sync
section were substituted. This is
when the extent of the sync circuit modifications became known.
In the original circuit, the DC restorer was used as the sync takeoff point and then a 6SK7, 6SH7
and 1/2 of a 6SN7 were employed
as shown in Fig. 1A. A thorough
check of the circuit revealed that
now 6SN7's were employed as
shown in Fig. 1B. Notice that one
stage of sync amplification has
been eliminated in addition to the
gain originally furnished by the
video output stage.
The modified circuit approximated the one used in some later
Mattison and Tech-Master 630 type chassis; however, no consideration was given to the fact
that these commercial designs em38

ployed a cascode tuner and four
6CB6 IF stages.
A scope check of the entire
modified sync section revealed
that, instead of sync pulses, composite video was present at the
output of the sync amplifier. A
comparison of the circuit with
that of a Mattison receiver revealed that, in addition to the different gains of the tuner and IF
sections, different voltage sources
were employed in the two circuits.
It was therefore decided that the
sync section should be restored to
its original state.
When this had been accomplished, vertical hold was satisfactory, but horizontal sync seemed
to be unstable. In fact, the picture
would shake from side to side
spasmodically. A complete tracing of the horizontal oscillator and
AFC networks uncovered another
circuit modification. Just for curiosity, this network (a .1-400V capacitor and a 10K -resistor in the
control grid circuit of the 6AC7
6AU6 1st

6K6

VideoÁmp

Video

6SK7

DC Res

1st Sync

Output

Separator

6SH7

1/2 6SN7
2nd
Sync Ami

lstSync ---.2ndSync.--Amp

1/2 6AL5

Sep

(A) Before modification

reactance tube) was disconnected
with the result that the picture
shaking stopped and the receiver
operation was restored to normal.
Customer Reaction
Now that you have the background of the technician's effort,
let's get into the customer's reaction at the sight of the $118.25
repair bill. This was itemized even
to the $47.50 charge for the 91/2
hours required to rewire the sync,
video, DC restorer and horizontal
AFC stages to conform with the
original design.
Even though the customer had
been informed of the possible repair charges, agreed to have the
set repaired, and openly stated
that set operation was to his satisfaction, he would not pay the repair charge. Instead, he said that
he would try it out first and pay
later.
As you know, a situation of this
kind is loaded. If you say okay
and leave the set, you may never
collect, and if you insist on payment you may lose a customer.
Realizing all this and also knowing that no Small Claims Court
existed in his state, the technician
decided that this customer wasn't
worth $115 and decided to collect
or else.
To this end, the customer was
questioned further in an effort to
find out the reason for his unwillingness to pay. It was finally determined that he had been under

the impression that the estimate
of $100 was to be a maximum and
would most likely be less. This
gave the technician his clue. He
offered to settle the repair bill for
$100, and the customer accepted.
Now that the technician had
collected most of what he deemed
to be more than fair, he departed,
fully convinced that he would no
longer accept service jobs from
that customer other than make good calls.

6AÚ6 1st

Recall

Video Amp

Almost within the hour, the
phone rang and who should it be?
You guessed it-the guy we were
just talking about! He couldn't get
the picture to lock in. There was
nothing to do but agree to have
another look at the set. Wanting
to clear the situation up as quickly
as possible, the technician went
back immediately. When the set

1/2 6SN7

HighFreg
Sync

1/2 6SN7
1/2 6SN7
Low Fred ---

Sync Clip

Sy ncAmp

Clipper

(B) After modification
Fig. 1. Block diagram of the sync section
of a 630 -type chassis.
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G -E DESIGN ENGINEER

M. W. LeClear examines the struc-

ture of a 6U8 through a magnifier. Characteristics of the
tube have been plotted by the two -axis recorder in background. Outstanding quality of G -E cscillator-mixer tubes
-consequently, their popularity as replacements-comes
from a balanced application of advanced design principles, precision manufacture, and careful testing.

Superior quality of

G -E

oscillator -mixer tubes proved by

their high gain and uniform electrical characteristics!
Time

is your most valuable commodity. Any replace-

ment that conserves your working time and makes it
more productive, puts extra dollars in your pocket.
The case for General Electric oscillator -mixer tubes
rests on that benefit. These quality types-such as the
6U8, 6X8, 6CL8, 6CG8-have uniform tube-to-tube
electrical properties. Install them as head -end replacements, and no adjustment of the coarse oscillator frequency control normally is needed.
Add the saving in call-back time that comes from firstclass performance of customers' receivers! For high gain General Electric oscillator-mixer tubes reduce
noise. Their low microphonics mean minimum streaking
and similar picture disturbances.

Complete redesign of the pentode section was neces-
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sary to obtain the high tube gain you require for top
performance. Rigid tube structure and precision control
of grid -rod and mica -aperture diameters keep down
microphonics. Uniform electrical characteristics of G -E
oscillator -mixer types are a product of (1) the industry's
most advanced methods of manufacture to high -quality
standards, (2) testing and retesting.
Install General Electric tubes for superior performance you can count on . . . every time, from every tube!
Your G -E tube distributor makes fast deliveries. Phone
him! Distributor Sales, Electronic Components Division,
General Electric Company, Owensboro, Kentucky.
T3 -ogress /s Our Most

GENERAL

important Product

ELECTRIC
39

had been turned on and allowed to
warm up, the picture rolled and
flopped in both directions. As expected, simply adjusting the horizontal and vertical hold controls
restored normal operation.
The deep-seated moral of this
story is to have a clear understanding with the customer before
taking a set in and special authorization for any additional repairs
which are later deemed necessary.
In addition, it emphasizes just
how a customer can be expected
to act on receipt of a large repair
bill-at least one nuisance call is
standard procedure.
The case just outlined is a very
bad one and should be avoided if
at all possible because of the longrange problems it may generate.
Such situations can result in
the loss of a great many good
customers, particularly if the
offended one happens to be an
influential person who is intimate
with many of your good customers. The only sure way to avoid
such a situation is to avoid repair
jobs on old sets where the lion's
share of the charges will be for

Just what
the doctor ordered

labor.

Callbackitis
This business of callbacks is a
tough nut to crack. It must, however, be solved if your service
business is to operate at a profit
while charging fair and competitive rates. The following case history cites an example of the type
of trouble that can easily result
in callbacks.
The set in question, a 21" Sylvania, had neither sound nor picture when the technician arrived,
so he wasn't surprised to see that

for a "healthier"
service
reputation...

Check these "undoctored" facts yourself to learn why
CRL MD (molded disc) ceramic capacitors outlast and
outperform conventional "mud" discs-yet cost the same.
You'll find that CRL molded discs give you:
1. Three times the voltage breakdown
3000 V.D.C. breakdown to ground.
2. Eight times the lead strength-greater than the breaking strength of the No. 22 tinned-copper wire itself.
3. Ten times the humidity resistance
.005% or less
moisture absorption by the molded casing.
4. Many times the resistance of ordinary discs to physical shock and vibration.
The results: more satisfied customers ... more business
for you
and a self-assurance that you gave the best.
Pick them up at your CRL distributor who handles
these and thousands of other quality components described in Centralab Catalog 30, which is available on
request.

-

-

...

D-17513
abA

DIVISION OF GLOBE -UNION INC.

94 2L

Centralab Trademark

40

EAST KEEFE AVENUE
MILWAUKEE 1, WISCONSIN
IN CANADA. 804 MT. PLEASANT ROAD
TORONTO, ONTARIO

Fig. 2. Transformer -mounted 5U4G's.
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one of the 5U4G tubes atop the
power transformer (Fig. 2) wasn't
lit. Since 5U4G tubes are often
operated in parallel, both tubes
were replaced. Sure enough, this
restored both picture and sound.
After testing the various controls
and adjustments to make sure no

other troubles were present, the
technician collected his fee and
left, feeling that the trouble had
been corrected.
The next evening the customer
called and said the picture and
sound had failed again. The technician, a naturally curious sort,
consulted his service literature
and found that one 5U4G was
used to develop 320V and the
other 125V (Fig. 3) and weren't
connected in parallel at all. Armed
with this data, he returned to the
customer's home and found the
same symptom as before, the same
5U4 did not light.
Just to make certain that the
tube had really failed, the technician inserted it into his filament
checker. Lo and behold, the tube
filament was good. He now knew
that one of two things had happened. Either the filament winding for that tube was intermittent
or there was a poor solder joint on
the tube socket filament connec-

Versatile as
a one-man band
(Our apologies,
Mr. Petrillo!)

tions.
The receiver was taken into the
shop where the trouble proved to
be a poor solder joint. Needless
to say. every 5U4 found with an
open filament is now tested and
one more possible source of callbacks has thereby been eliminated.

Centralab
Model B Control
-

kOVAC
4

6

15OVAC

5U4G

$

5U4G
40m(d

375VAC
125V

ir

l.

6Ò

DC

80nf

Try a Model B just once and you'll see why we blow
our horn about this 15/16" control that adapts readily to
virtually any application.
Universal, fluted, knurled-type shaft fits all knobs
split knurl, shallow flat, deep flat, half -round, round.
KB-Fastatch switches snap on, to convert control to

40mfd

=

switch -type unit.
Sound like music to your ears? It does to other
servicemen! That's why Centralab distributors are selling
Model B's to beat the band. Order your supply now.

80mfd

ab

320VDC

Fig. 3. mower supply circuit with separate
high and low voltage rectifiers.
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Shop Headache

CONVENIENCE

UNLIMITED!
New

XCELITE
Kit
Holds AIL Your Most -Needed Tools!
Yes, with the 99 SM Service Master,
you'll be able to handle 99% of your
service calls ... quickly, easily, profitably.
This convenient, attractive non -scratch roll
kit contains 23
of
yes, twenty-three
the most popular items from the famous
XCELITE "99 Line" of precision -made
tools.
You professional Radio, TV, Hi-Fi and

-

-

Electronics Servicemen will have your
favorite XCELITE Nutdrivers, Screw-

-

drivers, Detachable Handles, Pliers,
Reamers, Adjustable Wrench
all "filed"
for instant access in the 99 SM Kit.
Included is the highly useful 99X-10 6"
Snap -In Extension Blade.

If you have certain specialized service
needs, you can "custom -assemble" your
own selection of tools from XCELITE'S
"99 Tool Line". Then your 99 SM Kit will
fit your own service jobs to a "T".

See Your Dealer Today ...Order YOUR 99 SM Service Master Kit
To Handle 99% of ALL Your Service Calls!

XCELITE, INCORPORATED
Dept. Q, Orchard Park, N. Y.
In Canada: Charles W. Pointon, Ltd.
6 Alcina Ave., Toronto, Ont.
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clue.
The sync input was removed
and the vertical oscillator adjusted
to as near 60 cps as possible with
the hold control. When the bright
white line appeared in the slowly
moving picture, it was obvious
that the trouble wasn't due to a
noise pulse in the sync signal. This
left only one thing that hadn't
been checked-the vertical output

t

SENCORE

{ldndy'36',
R -C

Substitution Unit
¡^+

NieJi

It has long been known that intermittents are among the hardest
troubles to locate and cure. This
conviction was strengthened considerably by the intermittent,
momentary collapse of vertical
sweep in a Zenith receiver. The
trouble was labeled intermittent
and momentary because it happened frequently but lasted for
only an instant. In fact, the time
duration of the failure was so
short that a bright white line
would appear across the screen
superimposed on the regular
image. The picture would flop
vertically each time this occurred,
further confusing the issue.
In an attempt to isolate the
trouble to a portion of the vertical
sweep circuit, every point in the
oscillator and output stages was
monitored with an oscilloscope
and a VTVM, but no usable information was discovered. The
tubes were substituted several
times and all capacitors and resistors either substituted or replaced without gaining even one

transformer.
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As you can see in Fig. 4, this
unit was a special autotransformer
with a winding for retrace blanking. This made it necessary to get

`36"

Most
Often
Needed
Components
At YOUR
Fingertips!

AUTO RADIO PUSH-BUTTON
TUNER CLUTCH FACING

.001

100K

Replaceswxnouttoror

slipping

.0012

clutch on auto
radios.

pole, 12 position switch individually
selects one of the "36" components

230V

3

3.3

47K

m

AH4

Vert
B+250V Osc
Grid

10022

Blu

for direct substitution.

n

560n

Contains:

*
*
*
*

15-1 wan

10% resistors

from 10 ohm. le 3600 ohms
13-1/2 wart 10% resistors

from 10K ohms to 3.6
magohm.

*
*

DISTRIBUTORS,
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10-600 volt capacitors Completely isolated

from 100-mmfd. to .3mfd.
1-10mtd., 430V Electrolytic
1-40mfd., 430v Electrolytic
For Shoo, Lob, or outride service
AVAILABLE AT ALL PARTS

SERVICE
INSTRUMENTS
171

Cut

CORP.

OFFICIAL RD., ADDISON, ILL.

out this ad

180K

POPULAR
SENCORE
PRODUCTS

220

Tron.i.tat
Tester
Leakage
Checker

filament
Tester

Votto,e
Raeulater
Bias Supply

now for further information.

In stock at leading parts jobbers everywhere.

COLMAN

TOOL 6 MACHINE CO.
P. O. Box 7026-Amarillo

Texas

330o

Cath of
Vert Mult

K

1.5K
Vert Lin

_

mfd

330o
250V

Pix Tube

Grid

Canadian Representative:
Wm. Cohen Ltd., 7000 Park Ave., Montreal, Canada

Fig. 4. Zenith vertical output circuit.
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an identical replacement unit
from a local parts distributor.
Sure enough, replacement of the
unit cured the trouble, but since
the circuit is quite complex, a considerable amount of time was
spent in locating the trouble.
In the final analysis, it was decided that two of the turns on the
transformer winding were probably shorting, causing the momentary collapse of vertical sweep. It
was further decided that this was
just one of those troubles that
make a technician earn his money
and that the time spent was necessary.
Had a replacement transformer
been on hand, it might have been
tried sooner just on a hunch; but
it is obviously not possible to stock
replacement units for every set
made, and this was one that was
not stacked.
Another Shop Job
A receiver that employed a
pulse width type of horizontal
AFC (Synchroguide) oscillator
network was brought into the
shop recently because it would
drift out of sync after it heated up.
When the chassis was out of the
cabinet it seemed to work okay,
yet when the chassis was reinstalled, the trouble would appear.
Rather than waste time, the
chassis was again removed and
the .01-mfd capacitor between C
and D on the transformer (Fig. 5),
the 180-mmf between F of the
transformer and the oscillator
grid, and the 8.2K-resistor between A and C, were all replaced
since they are generally the components that cause frequency
drift. This failed to cure the trouble and left the technician wondering what to do next.
Figuring that the trouble was
due to increasing heat, a soldering
iron was used to heat the leads
of various components. Naturally,
the iron wasn't left on any lead
long enough to damage the component. No results were obtained
until the lead on the 560-mmf
coupling capacitor was heated.
Replacement of this item restored
normal operation.
This example just points out the
futility of trying to memorize and
categorize all TV troubles. One
wou:d do better to cultivate a
good, logical technique for finding

the actual trouble.
December, 1957
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Fig. 5. Schematic of "Synchroguide" horizontal oscillator circuit.
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Chairside TV Tuner
Most remote -control devices
used with TV sets are designed
only for the purpose of regulating
the operation of such receiver
stages as the tuner and audio amplifier, and are not intended to
take the place of these stages.

Fig. 1. The Tech -Master Model 23 de-

livers

a

complete composite video signal.

An entirely different approach
to remote -control design is found
in the Tech -Master Model 23
"Duo -Master" (Fig. 1) , which

contains substitute circuitry for
nearly half of the TV set. As
shown in the block diagram of
Fig. 2, the 15 -lb. remote unit has
its own VHF pentode tuner, 3 stage IF strip, video detector and
sound IF and audio section. Channel-selector, fine-tuning, volume,
and contrast controls are also included. The audio circuit drives a
small speaker or earphones for
low-level listening at the remote
location.
Sound
IF

The "Duo -Master" puts out a
composite video signal and would
therefore be capable of operating
a closed-circuit monitor type of
receiver having only video, sync,
sweep, and high -voltage circuits.
For remote operation of a conventional TV set, a coaxial cable
from the video output jack of the
remote chassis is connected to the
video detector load circuit of the
receiver in place of the set's own
detector diode.
For this cable run, the manufacturer suggests RG -58/U coax,
which is convenient to handle because of its small diameter. Even
though the shunt capacitance of
this type of cable is relatively low,
it does have a noticeable effect on
high video frequencies if the cable
run is much longer than 25 ft. Extended runs up to 60 ft. can be
made if a resistor of 100 to 330
ohms is connected across the cable
output (between center conductor
and chassis ground) to lower the
effective resistance of the video
detector load.
Note that the video output of
the "Duo -Master" is obtained
from a cathode follower consisting of both sections of a 6J6 in
parallel. Details of this circuit are
shown in Fig. 3. The contrast control on the remote unit governs
the level of the signal applied to
the cable.
The audio circuit (Fig. 4) offers
Phones
Spkr
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Fig. 2. Block diagram of the circuits used in "Duo -Master" chassis.
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Fig. 3. Details of video cathode follower

circuit.

a choice of three outputs. A 4"

speaker and an earphone jack are
hooked in parallel across the output transformer and a phono jack
is wired across the cathode circuit
of the tube. The signal obtained
at this last point is suitable for
application to an external hi-fi
amplifier or tape recorder. The
user can also listen to sound from
the regular TV speaker if he so
desires-provided that the receiver is of the intercarrier type
with sound take-off somewhere in
the video amplifier circuit.
The remote unit has its own
power supply, consisting of an
isolation transformer and a half wave selenium rectifier. Tube
heaters are parallel-connected to
a 6.3 -volt winding on the transformer. NOTE: The "Duo -Master"
cannot be used with a "hot chassis" transformerless set unless
the latter is connected to the AC
line through an isolation transformer.
FM Radio Plays Through TV Set
One of the most unusual pieces
of equipment we've seen in a long
time is the Regency RC -103 "Tele Verter," a transistorized, battery powered tuner which equips a TV

set for FM radio reception. (See
Figs. 5 and 6.) This self-contained
unit is hooked up much the same
as a booster or external UHF converter, receiving a signal from a
TV antenna and delivering an output at some VHF channel frequency to the antenna terminals
PF REPORTER December, 1957

103 TV TUBE
"TORTURE TESTS"
COAST-TO-COASTI

"Locked TV" prove WESTINGHOUSE
tubes work better, cut call-backs!
these 103 sets are racking up fantastic performance records! For example, one
"Locked TV" has run over 17,000 hours .. .
more than 11 years' average viewing time!

leading Electronic Parts Distributors across the nation are giving Westinghouse
RELIATRON® Tubes the most grueling test
in TV history!

RIGHT NOW

standard make TV sets-like
those used -by your customers-are performing
continuously! Every set is locked tight. Every
set is 100% equipped with Westinghouse RELIATRON Tubes taken right from regular Distributor stock to prove they outlast, outperform
other tube brands-in any make. TV!

SEE THE

RIGHT NOW

RIGHT NOW 103
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Be Sure ...Service with
WESTINGHOUSE TUBES

"LOCKED TV" TEST right now at your
Westinghouse Tube Distributor. Find out how
it can pay off in profits for you!
Electronic Tube Division Elmira, New York
YOU CAN

BE$IRE...IFITSWestin
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your Parts
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phonos and combinations
than any other

Jobber!
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..
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with Golden trim
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-

PLAYS ALL FOUR SPEEDS
45, and 78 plus "talking
book" 16% r.p.m. Has neutral
position. Changes 12 to 14 records; intermixes those of same
speed. Automatic 2 -way shut-off
after last record. Returns tone
arm to rest, stops turntable motor
completely. NOTE: Can be wired to
shut-off radio or amplifier chassis.
RUBBER TURNTABLE MAT

FEATHERWEIGHT TONE

ARM-new

resonance -free design. Less than % oz. pressure.
Positive tracking
no "skip" or
"jump" on loud passages.

...

DIAMOND LP STYLUS-separate LP diamond and 78 r.p.m.
sapphire needles for finest sound
reproduction, long record life.
ATTACHED 40" SHIELDED
AMPLIFIER CABLE
eliminates
pickup of unwanted noise. Cable
has phono tip plug for quick easy
connection into standard input
phono -tip jack.

-
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Fig. 4. Plate circuit of audio output tube
in "Duo-Master" drives either speaker
or phones; cathode circuit furnishes sig-

nal for external amplifier.

of a TV set.
The RC -103 features an ingenious method of converting a signal
in the FM band to some other frequency usable by a TV receiver.
"Pair of frequencies" would be a

more accurate description, since
modern intercarrier sets require
two RF signals spaced 4.5 mc
apart in order to reproduce sound.
The "TeleVerter" not only converts the FM signal to the equivalent of a modulated TV sound
carrier, but also generates a
"dummy picture carrier"-an unmodulated RF signal 4.5 mc above
the sound-carrier frequency. This
whole process is accomplished
very simply by setting the local
oscillator frequency so that its
third harmonic will be equal to
the FM station frequency plus
4.5 mc. To show how this works
out, let's assume that a broadcast
is being received on 106.5 mc.
Oscillator frequency would be:

+
HEAVY DUTY MOTOR-powerful 4 -pole
constant speed shaded pole induction type
motor. Operates without hum, rumble or
"wows" (as little as 0.1590). Maintains even
speed even if line voltage varies. Six foot
line cord attached.

CERAMIC PICK-UP CARTRIDGE
-twin lever hi-fi cartridge changes
with flick of the finger from LP to
78 r.p.m. needle. Impervious to
heat and humidity. High lateral
compliance minimizes wear, eliminates hum and distortion. Smooth
even response 1± 3db) over the
full high-fidelity frequency range

(30-15,000 c.p.s.).

Write for Illustrated Specification Sheet.

Adm

Phones

5

changer in the world!

4-Speed Record Changer

331/2,

6AQ5

Audio

SPECIAL PRODUCTS DIVISION

3800 West Cortland Street
Chicago 47, Illinois

106.5 mc
4.5 mc

111.0 mc
divided by 3 37.0 mc.

-

The modulated "sound carrier"
fed to the TV set is obtained by
beating the oscillator signal against
the incoming signal. The difference frequency therefore is:
mc
- 37.0mc
106.5

69.5 mc
The dummy picture carrier is
merely the second harmonic of
the oscillator frequency, thus:
37.0 mc
X 2
74.0 mc
PF REPORTER December, 1957

The difference between the two

carriers is:
74.0 mc

-69.5 mc
4.5 mc

The modulated carrier falls within
the passband of channel 4 (66-72
mc) and the unmodulated one
falls just above it in the "gap"
between channels 4 and 5. At
lower FM station frequencies, the
converter output frequencies also
become lower. In most cases, the
response curve of a TV tuner on
either channel 3 or 4 is broad
enough to pass both carriers
through to the IF stages; however,
reception of stations toward the
ends of the FM band may sometimes be improved by tuning the
TV set to channels 2 or 5. The
presence of a TV signal on one of
these channels does not necessarily prevent clear FM reception
on that channel. As long as the
radio signal is at least twice as
strong as the TV sound, the
former should be able to suppress
the latter.
Four switch wafers (both sides
of S1A and SIB) are ganged on
the two -position FM-OFF switch.
One set of contacts on the front

Here
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The

Value
Ever Offered In
Best

An Electrical

Measuring
Instrument..

METER PROTECTION

The meter movement is

protected up to 1000 times
overload by rectifier network.

Printed

Circuit
Board

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

satterle;

Unbreakable Metal
Case of Highly
Polished Chrome
Separate Range and
Function Switches

Anti Magnetic Shielding

(A) Side view of chassis.

Easy -to -Read, Large
4 -Color Scales

Other Fine
Pheostron Products

43 Unduplicated Ranges
Only 2 jacks
3 % D. C....4 % A. C.
Permanent Accuracy

MODEL "777"-Vacuum Tube Voltmeter ... 42 unduplicated ranges
with permanent accuracy -3% D.C.,
5% A.C.

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

NOW ONLY

NEW LOW PRICE
Not 549

before,

with lower than ever
but priced
probes and hat -

teries. (Replaces former model 555)

$

4495

-

CUSTOM PANEL INSTRUMENTS
21/2", 31/2",41/4", 6"...all shielded
by their metal cases from stray
magnetic fields. 21/2" and 31/2"

models available in round or
square face.
PORTABLE LABORATORY

INSTRUMENT...with double probe
outlets and full overload protection.
RUGGEDIZED AND SEALED
PANEL INSTRUMENTS...availoble
in 1 yz" (Square Bezel) and 21/2",
31/2", 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
(B) Close-up of printed wiring board.
Fig. 5. Regency RC-103
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"TeleVerter."
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Input
Model
LR -5

-10
LR -24
LR

Volt.

Output
Volt.

Amps.
Max.

Price

115
115
230

70-140
70-140
70-140

5.0
10.0
10.0

$29.50
57.50
61.50

Net

e.
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METERED MODELS

Model
LRL-5

LRL-10

Input
Volt.

Output
Volt.

Amps.
Max.

115
115

0-140
0-140

10.0

5.0

Net
Price
$41.50
69.50
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X11

PA -1

AUTO -TRANSFORMER. Low cost,

$13.50, small compact auto -transformer

ideal for controlling soldering iron heat
for repair of printed circuits.
Write for Adjust-A -Volt catalog
showing complete line.

STANDARD
ELECTRICAL PRODUCTS CO.
2240 E. THIRD ST., DAYTON, OHIO
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"TeleVerter" contains

SB

transistor functioning

of S1B energizes the circuit in the
FM position by connecting a 4.5volt battery supply to the emitter
circuit of the transistor. All other

switch contacts affect the lead-in
connections. In the OFF position,
the TV antenna leads are connected straight through to the TV
set. In the FM position, they feed
signals into the RF coil of the
"TeleVerter" through traps which
are fixed -tuned to attenuate channel 6 TV signals; in addition, the
secondary of the output transformer (a balanced 300 -ohm circuit) is connected through the
switches to the TV set input.
The transistor is a surface barrier unit, a special type that
can maintain stable oscillation at
frequencies in the required 30 -mc
range and also perform adequately
as a mixer in the 100 -mc band.
Physically, the SB transistor consists of metallic emitter and collector electrodes plated on opposite
sides of an extremely thin crystal
of N -type germanium. The principle of operation, different from
that of ordinary junction transistors, depends on the special electrical properties of the surface of
a crystal.
Note the voltages applied to
the transistor. The collector is
grounded through the oscillator
coil and is negative with respect
to the emitter, which is returned
to +4.5 volts through the primary
of the output coil. A moderate
value of forward bias between
base and emitter is provided by

as

mixer -oscillator.

returning the base to a 3 -volt tap
on the battery supply. This arrangement is better than voltage divider biasing in that the fixed bias setup draws no bleeder current. Battery drain during "Tele Verter" operation is in the order
of only 300 µa.

The three 11/2 -volt penlight batteries are mounted side by side.
Due to construction of the mounting clips, the middle battery must
be inserted first and removed last.
The "TeleVerter" does not generate enough heat in operation
to cause objectionable frequency
drift, but heat from the TV set or
some other source may be troublesome. If the converter is placed
on top of the TV cabinet, the coolest possible location should be
selected.

" Picture's fuzzy and tulla vertical

lines..."

PF REPORTER
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Unusual Cascode Circuit
The RJX-109 cascode tuner
found in the new General Electric
"112" TV chassis includes an extra
wafer switch equipped with incremental coils that tune the interstage circuit of the cascode RF
amplifier for optimum performance on every channel. Advantages of this switch are more accurate neutralization of the first
triode stage, a better impedance
match between the stages, and a
resulting improvement in gain and
noise llevel.
Referring to Fig. 7, note that a
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stage.

3,300 -ohm damping resistor is con-

nected across the channel 2 to 6
coils on the switch, and a connection to the 275 -volt B+ line is
made through a 330K -ohm resistor for the purpose of stabilizing
the cathode voltage of the second
stage. The latter resistor is connected to the junction of the channel 9 and l0 coils because this is
mechanically convenient.
The 6BS8 tube used in this
tuner is a fairly new design which
may be unfamiliar to some readers. Although very similar to the
6BQ7A and related tubes, it is a
little "hotter" (with a gn of 7,200)
and differs from older tube types
in several minor specifications.
December, 1957
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MANUFACTURERS HAVE
SPECIFIED SONOTONE
CERAMIC CARTRIDGES
FOR ORIGINAL EQUIPMENT
Make the industry's choice your choice, Mr. Serviceman.
Replace with Sonotone Ceramic Cartridges for these good reasons:
1. You give your customer's phono-

graph "original -equipment" brilliance in sound-adding to your
reputation.
2. You work with the standard car-

tridge of the industry-so you finish
jobs easier and faster.
3. Sonotone Ceramics fill over 90%
of your quality replacement needs
-less cartridges for you to handle.

For list of manufacturers' set models using Sonotone Cartridges, write:
Electronic Applications Division

SON OTO N E® CORPORATION
ELMSFORD, N. Y.

IN CANADA, CONTACT ATLAS

RADIO CORPORATION, LTD.,

50 WINGOLD
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few exceptions, any repairman
who charges less than a $4 to $7
base fee for a house call is suspect; his time enroute usually
comes to at least that much."
The scarcity of good TV servicemen is also pointed out, with the
explanation that an apprentice
graduating from a TV school gets
only $1.25 an hour and often has
to work six days a week. In con-

trast, inexperienced production line workers in factories get up to
$2 and do not have to face irate
BY JOHN MARKUS
Editoryin -Chief, McGraw-Hill TV, Radio and Changer Servicing Course

Price Tags. In actual merchandising tests, tagged radio and TV
sets in displays outsold untagged
items by as much as 25 to 1. The
explanation-up to 80% of today's
sales are made in only 15 hours
of a shop's weekly selling time because women with regular jobs
have fewer hours to shop and
women with young children would
rather shop when husbands are
available to baby sit or tag along
and help with the purchasing.
These hurried shoppers decide
what they want to buy in an average of 20 minutes (in each store).
With salesmen generally busy
during these business peaks, a
product must sell itself quickly
and effectively by means of the
price tag.
One department store found
that over 350 tags were torn from
merchandise by rough handling
before 1 p.m. each day. This was
almost the equivalent of moving
those items off the sales floor. The
problem was solved by putting a
gummed cloth reinforcing patch
around the hole of each tag. Try
this if your own tags are mysteriously vanishing. Remember: no
tag-fewer sales.

How to Buy a Truck. When the

time comes for choosing a new
vehicle for your servicing business, decide on the best type for
your needs before you even think
of the make. Generally, there are
five types available, but you can
rule out the stake truck and the
van unless you also expect to be
handling refrigerators. This leaves
the pickup, panel truck and station wagon.
Pickups are the nation's most
popular delivery trucks. They are
lowest in first cost, have high resale value, are easy to load, have
a big capacity and will take tall
bulky loads if necessary. The chief
50

drawback, and the one which
rules them out for most servicing
businesses, is the fact that the
load is exposed to the weather.
Mounting of ladders for antenna
work becomes a problem, too.
Pickups come in 1, 3/4 and 1 -ton
models, with the smallest being
adequate for servicing.
The panel truck is almost as
low in first cost, is ideal for servicing work because the load is protected, has high prestige value,
serves nicely as a mobile repair
shop, and antenna ladders can be
easily mounted on the roof. Load
capacity is ample for servicing in
that it will take even the largest
TV consoles, though too small for
refrigerators. The only drawback
is low resale value. If carrying
ladders, get the 1-ton size; without ladders, the 1 -ton size should
do nicely.
Station wagons are highest in
first price but also have the highest resale value. They are excellent for servicing work, have
the best prestige value of all, and
can also be used as the family car.
The two -door, two -seat models
will do your job just as well as
the more' expensive makes, and
most of their cost can be written
off on taxes as a business deduction.

$

&

C

Dissection. A five -page article
in October 14 Time gives recognition to the importance of the
serviceman in modern living.
Though tending to emphasize the

rare but more newsworthy examples of unethical practice, it does
so for the entire field of home
repairs. Painters, plumbers, roof
repairmen, furnace cleaners and
auto mechanics get their full share
of attention.
In TV, the siren lure of $2 service calls is exposed thusly: "Better
Business Bureaus warn that, with

customers.
Manufacturers are given their
full share of discredit for lemons.
The repairman's own viewpoint is
also presented with dramatic
frankness, as follows:
"The repairman's biggest, loudest beef of all is directed squarely
at his meal ticket-the appliance owning U. S. public. The public
has more chiselers and stupid
jerks in it than any place else,'
says an angry Pittsburgh appliance dealer. `Everyone wants a
bargain, but when the cut-rate,
$100 TV set goes fizzle and the
repairman's bill comes to $25, the
customer refuses to pay.' "

Built-ins. The trend toward the
building-in of hi-fi and TV equipment in homes without first seeking professional advice has resulted in fire hazards when essential air circulation has been
blocked. Approval by the Underwriters' Laboratory is conditional
on mounting of a TV chassis in
its own cabinet, located in an open
area.
When electronic equipment is
to be safely built-in, insist that
there be at least two inches of
air space at the sides and rear of
the cabinet, and at least three
inches above the top of the cabinet. Grille openings in the room
wall above and below the cabinet will then allow air to flow
around it.
For complete safety, the enclosure for a built-in set should be
constructed from heavy galvanized metal like that used in electrical terminal boxes, or other approved fireproof material such as
the asbestos board used behind
radiators. The power outlet box
for the set should be within
this enclosure. Naturally, the set
mounting must be designed to
permit easy one-man removal for
servicing, with sufficient extra antenna length for operating the set
out in the room.
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how long would it take you to solve this service problem?
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PHOTOFACT
helps you lick problems
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like this in just minutes
for only*2V per model!
MV RECi

1B3GT
HOAR OUTPUT

V.2.)6B06GT

Let's look

at this problem: When the fold over occurs at the right side of the picture,
the trouble usually originates in the hori-

4

in the flyback

TS

3
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DAMPER

MORIZr

'°"

DRIVE

Ir

6AX4GT

243V

circuit

2.

Leaky coupling capacitor (C74)

3.

Misadjusted or defective drive control
Open or leaky capacitor (C76) in the cathode of the
output stage
Incorrect value of the grid resistor (R93) in the horizontal output stage
Open or leaky screen bypass capacitor (C75) in the
output stage
Incorrect value of the cathode resistor (R94) in horizoital output stage
Incorrect value of the screen resistor (R96) in horizontal output stage
Defective yoke or flyback transformer

4.

-16NV

DEFLECTION
YOKE

zontal discharge or output circuits. Look
for the following possible causes:

I. Defective tube

in

BOOST

(Based on an actual case history taken from the Howard W. Sams book

"TV Servicing Guide")

Here's -how:

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

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

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

;.
it.
7.
$.
9.

With the applicable PHOTOFACT Folder at your fingertips,
you'Ill trouble -shoot and solve this problem in just seconds.

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

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

MONEY BACK
GUARANTEE!
Got a tough repair? Try this-at Howard W. Sams'
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the receiver. 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
prompty. GET THE PROOF FOR YOURSELFTRY PHOTOFACT NOW!
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single set of PHOTOFACT Folders.

HOWARD W. SAMS & CO., INC.
Howard W. Sams & Co., Inc.

@t

2201 E.
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St., Indianapolis

5,

Ind.

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

FOR SERVICE

I'm

TECHNICIANS ONLY

My

Fill out and mail coupon

today for Free subscription
to the Sams Photofact Index
-your up-to-date guide to
virtually any receiver model
ever to come into your shop.
Send coupon now.

46th

Cl Put me on

a

Service Technician:

full time;

part time

Distributor is'

Shop Name

Attn:_

-

Address:
City
L
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State
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SERVICING

INDUSTRIAL
ELECTRONICS

(A) Potentiometer movement.

ING THE
INDUSTRIAL

(B) Capacitor plate movement.

PULSE
Fitting for

Electronic transducers in industry convert a variety of physical
quantities into usable electrical

Pipe

signals. The electronic technician
cto

U

Mercury

(A) Mercury manometer.
Scale

rfitting for

Pipe

(B) Expansion tube..

Scale

Fitting
for Pipe
(C) Diaphragm senser.
Fig. 1.
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Mechanical pressure indicators.

must understand the principles
involved in sensers, if he is to
perform a competent, speedy repair. Complete systems cannot be
analyzed until all the individual
units are thoroughly understood;
thus, in this section, there appear
detailed descriptions of sensing
units. Pressure and flow sensers
are described together, since they
bear a mutual relationship.
In general, liquids have slow
moving molecules, but a great
many of them for a given volume.
Gases, on the other hand, contain
very fast moving molecules with
only a few of them per volume.
Therefore, gas pressure is attributed to molecular activity (or
movement) while liquid pressure
relies on molecular mass. An approximate relationship between
gas and liquid pressures due to
weight can be obtained by the following comparison. A 1" square
column of air 10 miles high weighs
about the same as a 1" column of
water 34' high or a 1" column of
mercury 30" high.
The industrial uses for pressure
are quite varied; for instance,
some chemical reactions take
place faster when under pressure;
energy can be transmitted through
liquids by pressure, etc. Liquids

(C) Variation of inductance.

(D) Change of coupling between coils.
Fig. 2. Movement of expansion tube can
be used to generate an electrical signal.

of all types are transported from
one location to another by creating
a pressure difference between the

two positions. The greater the
pressure difference, the faster a
transfer takes place. The distance
moved in a given time is called
the rate of flow.
Mechanical Devices
Among modern mechanical
pressure devices are manometers,
expansion tubes, and diaphragm
displacements. Fig. 1 shows the
physical shapes of the various mechanical sensers. Our only reason

PF REPORTER
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TODAY
GET YOUR COPYPARTS DISTRIBUTOR
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Mount
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TEST EQUIPMENTANNUAL

Variable
Capacitance

Variable

Resis ance

1958

MOST COMPLETE AND AUTHORITATIVE
GUIDE TO TEST INSTRUMENTS EVER PUBLISHED

Nothing else like it! A completely NEW and
DIFFERENT publication bringing you the most needed,
most requested information about all types of Test
Equipment and accessories. A 1005 practical
guide for anyone who uses test equipment-written
in down-to-earth language and profusely illustrated.
Variable
Coupling

Variable
Inductance

8

Fig. 3. Linear movement of diaphragm

makes conversion more accurate.

for investigating these is to gain
sufficient background for an understanding of the electronic applications which are to be described. The manometer shown in
Fig. lA is used as a calibration
standard but does not offer a simple means of converting pressure
into an electrical signal. Fig. 1B
shows the expansion tube, which
has a physical movement that
could be used to actuate several
types of electronic devices. The
same is true of the diaphragm
senser in Fig. 1C.
Several of the commonly used
conversions are shown in Fig. 2.
Fig. 2A indicates that as the tube
expands under pressure, the slider
of the potentiometer moves and
causes the resistance to change.
Fig. 2E shows a method of varying capacitance; when pressure
changes, the position of the flag
6C4

To Recorder

or Meter

AC

B+

Strain
Gauge

Paper

Backing

Fig. 4. The strain gauge senses pressure

from deformation of pipe.
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FACT -PACKED SECTIONS:

Test

Equipment Methods, Measurement
Analysis and General Information
Using Test Equipment for Alignment
Using Test Equipment for Troubleshooting
Use and Selection of Test Equipment forColorTV
Test Equipment for Special Applications
Test Equipment Maintenance

Questions and Answers About Test Equipment

You get all the useful information you need on
theory, operation and maintenance of Test
Equipment. Each section of the book is packed
with data that will save you time and moneytechniques to make your present equipment
more versatile and valuable-full information
about new equipment designed for service
of new chassis and components.

/1

Complete specifications on over

300 current models of test
equipment and accessories!
Includes full manufacturers'
specifications-and more
than 300 photos of equipment. For the first
time anywhere-a complete presentation of
test equipment grouped by logical instrument type classification (not by brand
name). Covers everything:
Pattern Generators
AM, FM, Sweep & Marker
Generators
Audio & Square -Wove
Generators
Oscilloscopes

VOM's
VTVM's
Power Meters

LIMITED EDITION

Order Your Copy Today!

M s15

Field Strength Meters
Decade & Substitution Boxes
Power Supply Equipment
Tube Testers
Transistor Testers
CRT Testers
Component Testers
Other Meters & Probes
Other Bench Equipment

HOWARD W. SAMS & CO., INC.
2201 EAST 46TH STREET

INDIANAPOLIS 5, IND.
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0

Output

Flange

\Pipe
Fitting
Stationary
X

24RP
1000cps

Plate

Y

1

1

with respect to the curved plate
changes, thus causing an increase
or decrease in capacitance. Variations in inductance are also easily
related to pressure changes (see
Fig. 2C). If a variation in coupling
is desired (Fig. 3D), a constant
signal can be applied to winding 1
and the position of the iron slug
will determine the amount of signal coupled into winding 2.
Because the diaphragm pressure
senser provides a linear movement, it is more useful in converting pressure into an electrical signal than the expansion tube. The
variables (resistance, capacitance
and inductance) are the same in
both cases, but the mechanical
linkage is eliminated in the diaphragm senser as shown in Fig. 3.
Fig. 3A shows the slider on a
potentiometer being moved by the
expansion or contraction of the
diaphragm. In Fig. 3B, the top of
the diaphragm serves as one of
the plates of a capacitor. Figs. 3C
and 3D show the ease of conversion using inductance as the vari-

Insulating
Material

Moveable
Plate

Fig. 5. Deformation of pipe causes capacitor plate separation to vary.

able.
Strain Gauges
The strain gauge is a device
which senses a tension or pull on
either a wire or capacitor plate.
Direct conversion from a physical
force to an electrical signal is possible with strain gauges, and the

r'

I

oo*
)

B*

.
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WITH C -D

by always using C -D "arse"®-the tubular
that has proven itself the champ in the service field. They
'STOP CALL BACKS

out-perform any other replacement because they're the only
molded tubular with built-in extras that insure call -backfree servicing. C -D "cuss" are made exclusively for the
service trade.
SPECIAL! "CUB SERVICE KIT" in all -plastic dispenser. You pay
only for the capacitors. Ask your distributor salesman to
show you the new C -D "CUB SERVICE KIT" or write for details
Cornell-Dubilier Electric Corporation, South Plainfield, N.J.

stop callbacks... insist on

e

CORNELL-DUBILIER CAPACITORS

SOUTH PLAINFIELD. N. J.; NEW BEDFORD. WORCESTER R CAMBRIDGE. MASS.; PROVIDENCE & HOPE
VALLEY. R. I.; INDIANAPOLIS, IND.; SANFORD, FUQUAY SPRINGS & VARINA. N. C.; VENICE. CALIF.;
& SUB.: THE RADIART CORP. CLEVELAND. O.; CORNELLDUBILIER ELECTRIC INTERNATIONAL. N. Y.

54

liquid movement is not restricted.
Resistance strain gauges rely on
the relationship between wire
diameter and resistance. If a wire
is stretched, the diameter decreases and the resistance increases. Fig. 4 shows the construction of a resistance strain gauge.
The sensing wire is glued to a
paper backing, and the paper is
then attached to a boiler plate or
pipe. Changes in pressure will deform the plate or pipe and will
affect the strain gauge, causing a
change in resistance of one leg on
the bridge.
The capacitance strain gauge is
based on a change in the spacing
between capacitor plates. Fig. 5
shows that as the pressure in
the pipe changes, the insulated
plate moves and the capacitance
changes without obstructing the
flow. Strain gauges are very well
adapted for high pressure work
where additional fittings would
mean a greater possibility of pressure break -through.
PF REPORTER December, 1957

Rate of Flow
Liquid quantity and rate of flow
are metered by the difference in
pressure measurement across obstructions in the flow path. These
obstructions may be positive displacement devices, vane type censers, or direct converters. The actual quantity can be determined
directly by displacement devices;
all other flow meters respond to
velocity of flow, which can be related to mass by calculation of the
pipe volume and multiplying by
the time velocity is maintained.
The obstructions used to obtain
a difference in pressure are called
orifices, nozzles and venturi tubes.
When the pressure difference is
determined, the reduction is accounted for by the resistance of
the pipe walls, viscosity (resistance to flow of the liquid) and
velocity potential or head. When
the material of the pipe and the
viscosity of the liquid are known,
the loss of pressure due to overcoming these resistances is easily
found. The remainder of the pressure difference is retained in the
liquid as kinetic energy.
Fig. 6A shows the effect of placing an orifice in a pipe. The stream
lines illustrate the manner in
which a liquid moves when passing through the orifice. The contraction immediately following the
orifice indicates an increase in
velocity and the reason for a pressure difference. Sensers Pl and
P2 measure the static pressures
before and after the orifice. The
term static pressure means potential energy due to height minus
the kinetic or moving energy due
to velocity.
The nozzle shown in Fig. 6B is
very similar to the orifice but
offers more control over the contraction. Note that both parts of
Fig. 6 indicate the presence of turbulence as the liquid returns to
its former velocity. As a result,
some of the original pressure is
lost as heat.
A method of reducing the losses
caused by turbulence is to plan
for a gradual increase in velocity
through the constriction and a
gradual return to normal pipe
size. This method is shown in Fig.
7 and employs what is known
as the venturi nozzle. Note the
smooth reduction in size which
slowly presses the stream lines
December, 1957
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Pressure
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Fig. 6. Pressure difference from Pl to P2 is proportional to velocity.

SPECIALLY PRICED DURING DECEMBER!

FIX THOSE SET DIALS EASY!

WIDIAL CORD
EVERYTHING YOU NEED

... PLUS

K

A

BONUS FOR YOU!
A G -C 5096 Dial Cable Tool Free

SPECIAL

Kit includes all tools
and parts needed to repair dial cords on radios and
TV sets. Kit contains 3 sizes of nylon cord, a non -slip
dressing stick and assorted clips. In addition,
you get a handy dial cable tool without extra
cost. Get this kit now and save while you use
it for a long time to come!

THIS MONTH

G -C's new Dial Cord Service

SEE

YOUR G -C JOBBER

NOW- FREE

ONLY

25

G -C CATALOG!

GENERAL CEMENT MFG.
Division of Textron Inc.

400 South Wyman Street

co.

Rockford, Illinois
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New

COLOR CONVERGENCE
DOT GENERATOR

MODEL 250

X12995
NET

WinrtróñzX
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.

RAINBOW GENERATOR

together. The loss of energy with
this senser is much less than with
the other orifices and nozzles described.
Positive displacement meters
convert rate of flow into electrical
pulses which indicate an exact
quantity of liquid. These pulses
can be counted by a simple
counter or used in a control circuit. One type of positive displacement meter is shown in Fig. 8.
The liquid is trapped between the
teeth and outer casing but cannot
pass through the meshed teeth.
A specific amount of liquid will
pass through this meter in one
revolution. The rate of flow measured by displacement meters is a
volumetric rate, whereas other
meters determine velocity.
Vane-type meters offer less resistance to flow and yield the
velocity directly. Meters of this
type are used where pressure loss
is important and error due to
slippage is not. (Slippage is a percentage relationship which expresses the accuracy of the reading taken.) The vane anemometer
shown in Fig. 9 is designed much
like those used to measure wind
velocity. The rotation of the wheel

$49sá
MODEL 150

RAINBOW GENERATOR
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.
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Eliminates Soldering
Saves Valuable Test Time
SIX colors (red, blue, green, yellow,

orange, black)
E -Z -Hook SUB
69C net ea.

No. 71

E

-Z -HOOP

New

E -Z

-Hook CLIP is

especially designed for
jumper and test leads.

CLIP

Safe Solder Connection
Easy Push -on Assembly
SIX colors for easy lead identification.
No. 61-1 E -Z -Hook CLIP Standard 49e net ea.
No. 61.2" Same but gold plated 65C net ea.

"For

Guided Missile Work an/
Other Special Applications.
ORDER THROUGH YOUR
PARTS DISTRIBUTOR
E -Z

-HOOK TEST PRODUCTS

Dept.

F, 1536 Woodburn Ave.
Covington, Ky.

OFFICIAL
ORDER BOOK
for every TV-Radio
service call

OFFICIAL PRICING DIGEST
listing over 60,000 items. $2.50

N
Pa.

Makes Substituting Easy

. . and for customer's prices on every
replacement part, Dave Rice's

In stock at your distributor, or

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

SUB

.

At Leading Parts Distributors Everywhere

INSTO

E-Z-HOO

-Z -Hook SUB is

Triplicate forms serve
as order form, invoice
and office record with
spaces for complete
information on every
job. Separate listings
for receiving tubes, OFFICIAL ORDER BOOK
pix tube, parts, serial
numbers, labor and tax charges, signatures,
etc. 75c a book, $6.50 for dust -proof box
of 10.

NET

Wzniróii x

W

E

especially designed with
two E -Z -Hook connectors.

Fig. 7. Pressure loss is kept at a minimum in the venturi nozzle.

write

ELECTRONIC PUBLISHING CO. INC.
Fig.

8.

Positive

displacement meter
offers direct quantity measurement.

180

North Wacker Drive
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With anemometer, velocity

measured without being affected
static pressure applied to system.

new profits available
in hi-fi servicing
and

is
by

can be used to actuate a micro switch or generate a pulse.
An improvement over the vane type anemometer is made by placing all the vanes directly in the
flow path. The result is the turbine type flow meter. With this
arrangement, signal can be developed by placing an electromagnetic pickup head in the side of
the pipe so that the rotor blades
will pass close to the end of the
magnet or, as shown in Fig. 10,
a permanent magnet is built into
the rotor and a pickup coil is positioned near the rotor blade tips.
A unique feature of the turbine
meter of Fig. 10 is the advantageous use of the pressure differences as a liquid passes through
the turbine. At point "B" the
velocity is increased; thus, the
turbine rotor is literally pulled
against the flow as a result of
pressure recovery due to a reduction in velocity around point "C."
The "floating action" of the turbine eliminates the need for a
thrust bearing and allows operation in extreme cold or abrasive
liquid suspensions.
Applications of this type of flow
meter are engine test facilities,
rocket and guided missile fuel
metering, in -line blending of several liquids, telemetering, and in-

stantaneous rate of flow measurement. Turbine -type sensers are
capable of accurate measurement
from gallons per hour to barrels
per hour with a physical size ranging in diameter from fractions of
an inch up to ten inches.
A direct-reading velocity senser
which eliminates the error due to
slippage is the Pitot tube. As
shown in Fig. 11, this unit measures the static pressure through
the sides, and the pressure due to
velocity plus the static pressure
through the tip. The pressure
sensers are out of the line of flow,
and any of the mechanical sensers
described previously can be used.
December, 1957 PF REPORTER

s

is Hi-Fi Service

iiMUM

Headquarters

311111111111111ik

111111111111
1111111111111111111k.a=

111311111111111111311111
1111111111131111111.1111

,11111111111111111111
1111111111111111151111
11111111111111113111111

11111r----

11111111331111111111111,

Hi-Fi servicing is a booming new
profit source for you, and WALSCO
-always your completely dependable supplier for radio -tv service

products-is ready with all the

things you need to tap this growing field.

MOLDED -ON CABLES AND CONNECTORS
Look for this WALSCO display at your distributor. A

21212=

complete assortment for
your every need. Dozens
of tenite shielded cables
with phono pin plugs, jacks,
phone plugs and alligator
clips in a wide variety of
combinations-in lengths
up to 72".

#2400

(36')

$1.05 List

k2418 (10')

$3.25 List

PHONO -RECORDER BELTS AND DRIVES

Webcor Drive Wheel
#1463-$2.50 List

A complete replacement
source for Ampro, Collaro,
Crescent, Garrard, Pentron,
Revere, RCA, VM, Webcor
and every other standard
changer and recorder.

RCA Idler Wheel

#1432-51.00 List

HI-FI CHEMICALS
A full line of special chemicals for Hi-Fi servicing-

to make your job easier
and faster.
RH Recording
Head Cleaner
#93-01-95c List

"No -Slip" for cords
and pulley belts
#260-01--60c List

The

latest

WALSCO cata-

log

.

from

your distribu-

WALSCO ELECTRONICS MFG. CO.
A division

of Textron,

Inc.

102 west green street
rockford, illinois

tor, or write for
it

today.
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Signal Generators

Courtesy Potter Aeronautical Corp.

Fig. 10. Rotation of turbine causes the magnetic field to cut the pickup coil, generating an output pulse which varies with velocity.

ALL OVER

Z144

STANDS

NSURPASSED

for

SERVIc'

eed
ALL OVER THE

U.

UTAH STANDS for UNSURPASSED SERVICE
Yes, all over the U.
Service.

S.-Utah stands for Unsurpassed

US-Utah and the Service Man-because Utah stands behind you-the Service Man.
Utah stands behind you-with a speaker name that for

over 30 years has signified the finest in quality, design,
engineering and production.
Utah stands behind you with a speaker that gives installation performance. You can sell customer satisfaction with
a Utah-because Utah gives performance satisfaction.
Utah stands behind you-with a secure source of supply.
Leading jobbers all over the U. S. handle Utah-because
Utah has the finest and widest line of replacement speakers available to the trade.
Utah is your one, complete satisfactory speaker source. When
Utah your one complete speaker
you order speakers today
source auto ' Rear Deck Kits *
Standard Replacement

*

Televi-

Public Address * High
Fidelity * Outdoor * Inter-Com
Wood & Metal Baffles

sion

THINK-then order Utah.

-

Get your FREE copy of the latest
Utah Catalog S-157 listing over 100

replacement speakers.
Available at your distributors or
write direct.

RADIO PRODUCTS CORPORATION
HUNTINGTON

INDIANA

Export Dept. Fidevox International, Chicago, Illinois
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Electrical signals are generated
from the mechanical movements
of pressure sensers by the characteristics of resistance, capacitance, and inductance. Several
types of signal generators are important enough to be described
separately. The differential transformer is used to obtain signals
from a great number of industrial
sensing devices in addition to the
pressure and rate of flow applications described here. A pressure
indicating and recording instrument uses one pressure senser in
one leg of the transformer while
the other leg provides the motive
force required to move the pen
and indicator of a recorder. As
shown in Fig. 12A, the leg marked
IN receives a mechanical movement proportional to the pressure,
and the iron core changes the inductance relationship between the
upper and lower coils; thus, the
voltage is divided unequally between the upper and lower coil
sections. This difference in voltage
causes the OUT coil to attempt
a realignment of its distribution to
agree with the IN coil and the iron
core of the OUT coil is pushed
to a new position.
The rate of flow can be determined directly with the differential transformer by using both legs
of the transformer to detect pressure as shown in Fig. 12B. When
Pl and P2 are across an orifice or
nozzle, the difference in pressure
will position the cores of the transformer legs so that each will have
a different voltage division. The
cathode of an amplifier is connected to one leg while the grid is
Holes In Side of Tube Allow

Static Pressure Measurement

Direction of

Flo/
w

Opening Facing
P2
Flow Measures
Sum of Static andlr
Dynamic
Rate of
Pressures
FlowMeter

¡`-

J

Subtracts Static Pressure P2 From Composite Pl and Indicates Velocity of Flow.

Fig. 11. The Pitot tube measures exact
energy due to velocity by compensating
for static pressure.

PF REPORTER

-

December, 1957

the specs are the proof...
the BEST BUYS are EICO
Indicating Pen

for COLOR d Monochrome TV servicing

NEW

velleor

Dynamic
Conductance
Tube &
Transistor
Tester

A
eje fi

In

Pressure
Senner

#666

A

WIRED $1099s

$69"

KIT

with steel cover and handle.
SPEED, ease, unexcelled accuracy & thoroughness. Tests all receiving tubes (and picture
tubes with adapter). Composite indication of
Gm, Gp & peak emission. Simultaneous eel 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 ua meter. 5 ranges meter sensitivity (1% shunts & 5% pot). 10 SIX -position
lever s,itches:, freepoint 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. Direct -reading of inter -element leakage in ohms. New gear -driven ronchart. Checks
n -p -n & p -n -p Transistors: separate meter readings of collector leakage current & Beta using
internal dc power supply. Deep -etched satin aluminum panel; rugged grey wrinkle steel cabinet.
CRA Adapter 84.50

200VDC

°flM

COMPLETE

quality
components

I

See the 50 EICO models of

tests instruments and hi-fi
equipment IN STOCK at

your neighborhood distributor. Write for FREE
Catalog
7

Prices 5%

higher on
West Coast

PF -12

EICO

®

33-00 Northern Blvd.

Lene Island City 1, N.Y.

Grips
the serewl
Drives it too!
Quick -Wedge

SOREWHOLDI NG
SCREWDRIVER

2" to 14" blades, 4 bit sizes
Available with shockproof
plastic covered tubing
Unconditionally guaranteed
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DEALER

Redman Co., 233 So. 5th W., Salt Lake City
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Fig. 12. Differential transformer used in
pressure indicating applications.

connected to the other, and a
change in position of either core
will result in a change in the AC
voltages applied to these two elements of the tube. Since the conduction of the tube is controlled
by the grid to cathode voltage, the
plate current of this amplifier will
be proportional to the difference
in the voltage divisions of the two
legs.
A moving fluid, either gas or
liquid, has a cooling effect which
is proportional to the velocity.
(An increase in velocity will result in a greater cooling effect.)
A hot wire anemometer takes advantage of this relationship by
measuring the resistance of a wire
in the fluid path. A wire suspended
in a section of piping or gas duct
is heated by a current and measured without flow. An increase
in current during fluid flow is due
to a reduction in resistance which
can be converted to rate of flow.
All pressure sensers create a
movement which can be related
to the amount of pressure. Rate of
flow meters measure pressure differences or actual velocity of the
liquid. The electrical signal obtained can be used to operate a
recorder or a control amplifier
which will maintain a predetermined pressure or rate of flow.

satisfied customers
and higher profits
for YOU
Industrial electronic servicing is profitable
business for you. Especially when you stock
and replace with dependable Ohmite components ... the line your industrial customers know and prefer. With Ohmite you
eliminate call backs, insure quality replacement, build customer satisfaction, and
increase your industrial (and home) electronic servicing business. Service such
industrial equipment as mobile radio, aircraft and marine radar and radio, electronic controls for factory processes and
automation, industrial P.A. and intercom
systems, and-medical and dental electronics. It's a big market
MOLDED

COMPOSITION
POTENTIOMETERS
TYPE AB

.
BROWN DEVIL®
RESISTORS

Vitreous -enameled.
In 5,

10, and
20 -watt sizes.
LITTLE

DEVIL®

COMPOSITION

,.
Resistance ma-

terial is solid
molded, noise -free.
Rated at 2 watts.

Also:

RESISTORS

RHEOSTATS

1,

BE

Meet all
MIL -R -11A
requirements.
Available in 1/2,
and 2-wott sizes
in all standard
RETMA values.

PRECISION
RESISTORS
RELAYS
R.F. CHOKES

RIGHT WITH

OHMITE®
DEPENDABLE RESISTANCE UNITS
OHMITE MANUFACTURING CO.
3644 Howard Str..t, Skoki., Illinois
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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; 534 z
8W; illust. Only
.$2.75
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 $4.95

Handbook. Invaluable data on Hi-Fi
design, selection and installation, including fidelity, sound theory, analysis of all components
HI -PI

(speakers, enclosures, amplifiers, tuners, etc.),
systems design, proper selection and installation.
240 pages; 534 z 8W; illust. Only
$3.00
Servicing AOC Systems. Describes operation
and circuit variations of AGC systems; explains
applicable servicing techniques. Illustrated by
actual case histories and photos of symptoms.
132 pages; 534 x 834"; Wust. Only
$1.75

D

Learning Electricity 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,
etc. 416 pages; 6 x 9"; Wust. Only
$5.95

D Transistors.

A very practical, complete book
on Transistors and their application in TVRadio -Electronics. Explains theory, circuitry,
installation, testing techniques and servicing.
100 pages; 534 z 834"; Wust. Only
$1.50

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; 834 x 11"; profusely illustrated. Only
$6.95
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; 535 x
$2.50
834"; Wust. Only

GFd No.

1

t

Howard W. Sams
Co., Dept. 3M7
2201 E. 46th St., Indianapolis 5, Ind.

I
Stale
Zone
(outside U.S.A. priced slightly higher)

4

100

300'

Fig. 6. Characteristic curves of the
ode section of a 6AN8 tube.

tri-

Reference to this type of graph
is a common experience for the

average serviceman, since he often
refers to data such as the set
of pentode characteristic curves
shown in Fig. 3. These curves
illustrate the relationship between
plate voltage and plate current for
a series of different grid voltage
values ranging from 0 (EC1
0)
to -6.0 volts. Since a pentode also
possesses a screen grid and since
the voltage on this element can
influence the behavior of the tube,
the screen -grid voltage must also
be stated. This is done in the
upper right hand corner of Fig. 3.
If we wished to vary this quantity, too, then we would need a
three-dimensional diagram to present all the facts. Fortunately, the
screen -grid voltage generally remains fixed and it is merely necessary to give its value, as indicated.
It might be mentioned in passing that graphs of the form shown
in Figs. 1, 2, and 3 serve satisfactorily for presenting the relationships between 2 and 3 vari-
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this point to the ampere scale on
the horizontal axis. Wherever this
line strikes the axis, the scale
value represents the quantity
sought. In the present instance,
the figure turns out to be 5 amps.
This procedure demonstrates
how two variable quantities are
linked together by a single curve.
It is possible to tie together three
variable quantities, but for this a
series of curves is needed. For
example, in Fig. 2 there are a
number of similar straight-line
curves, each representing the
same series circuit but with a
different value of resistance in
each case. Now we have three
variable quantities to deal with.
First, we decide which value of
resistance we wish, then we use
that curve to determine the
amount of current that will be
obtained with various voltage
values. If another circuit resistance is desired, then the curve
associated with that value is selected in determining the current
and voltage values.

repair procedures are clearly described. Covers
all sections of the TV circuit. 132 pages; 834 x
11"; illust. Only
$2.00

Color Television. An

-40

Fig. 4. Characteristic curves for
junction transistor.

Quick reference guide
for Technicians. Trouble symptoms are illustrated by picture tube screen photos and proper

D

-30

Vc Collector Voltage

TV Servicing Guide.

D

-20

-10

TV Troubles in 10 Minutes.
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 z 8W; fully illustrated. Only
$3.95
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CERAMIKITS*
help speed
TV-Radio servicing

Sprague CERAMIKITS contain all
the popular ceramic capacitor ratings ... neatly stored and indexed
in sturdy steel cabinets ... ready
to use. There's no fumbling or
confusion ... the ceramic capacitors you need most are at your
finger tips.. Pay only for the capacitors ... get the cabinets free. Be
sure to see the Sprague CERAMI KITS at your distributor, or write
for Data Sheet M-711, Sprague
Products Company, 105 Marshall
St., North Adams, Mass.
'Trademark

Especially designed to operate, service and test
transistor portable radios and low power transistor circuits. Features: Continuously adjustable
output using variable autoformer control
Two output voltage ranges (0-15 volts and 0-30 volts) for
accurate setting of all transistor battery voltages
Two output current ranges (0-15 MA and 0-60 MA)
monitor cerrent 'or single transistor or entire set
.002%
Eatremey low -fipple (less than 500 uV
at full load) fo testing lowest level transistor cir-

-

Vary low internal impedance (less than 20
ohms DC to R. F, including 7 ohm removable meter
fuse) crowding oecellent regulation
2% Precision
D'Arsonvc meters provide laboratory accuracy
Miiliameter protected by front
panel fuse additisnal internal line fuse
Output isolated from line
and case a Attrac-ive
Slope
F ont, Maroon
From Electronic Parts

Fig. 8. In transistors, reversal of collector voltage results in current reversal.

ables. However, when the number
goes beyond this, nomographs
prove to be more tractable.

For transistors, the controlling
quantities change, but the same
basic principles apply, and surprisingly enough, the shape of the
curves obtained closely resemble
those for the pentode. See Fig. 4.
(The latter is simply coincidental
and not at all related to the discussion.) Here we have collector
voltage and collector current for
the two axes and base current for
each of the curves. Thus, despite
the fact that we are dealing with
a different device, we can still
employ the same type of presentation to provide information.
Aside from the obvious information which the foregoing graphs
provide, there is a lot more that
can be gleaned by a closer study.
Referring back to Fig. 3, we see
that as the grid voltage becomes
more negative, the amount of
plate current obtainable for a certain plate voltage decreases. Also,
up to about 40 volts or so, increasing the plate voltage has a direct
bearing on the plate current. This
is indicated by the fact that from
0 to 40 volts, the curves rise
straight up. Beyond 40 volts (actually less for high negative grid

70
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INTERMITTENT
CONDITION
ANALYZER
Makes any TV or Radio SuperSensitive to Intermittents & Noisy

Components

..

NO WAITING

.

NO

NO

/
'COOKING"

"FREEZING"

I

®II

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.

10

Freq KC

CHICAGO 18,

$8995

WINSTON
ELECTRONICS INC.

Fig. 9. Resonance curves for tuned circuits of different Q.

4312 Main St., Phila. 27, Pa.
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The Capacitor Package
1

that means Quality

year service guarantee

When you see this package in the familiar red and black box, you know
it contains
"trouble -free" Planet
capacitors-mechanically and electrically tested throughout manufacture.

rigid system of quality control makes our unconditional oneyear guarantee possible. But making
Planet capacitors correctly from the
start means reasonable prices tool
This

values), the curves tend to flatten
out, rising only slightly for very
large changes in plate voltage.
This flattening effect means that
the plate has relatively little control over plate current. It leads
also to the conclusion that the
plate resistance is high because
it is only with a high resistance
that a significant change in voltage produces only a relatively
small variation in current. (This
same information, of course, can
be derived from the graph by
dividing a change in plate voltage
by the change in plate current it
produces. This result is the plate
resistance.)
As a comparison, consider the
characteristic curves for the pentode section of a 6AN8 tube
shown in Fig. 5. Note that these
curves tend to be flatter than
those in Fig. 3, indicating that
changes in plate voltage have even
less effect on the plate current.
Hence, we can draw the immediate conclusion that the plate resistance of the pentode section of
a 6AN8 is greater than that of
a 6AU8. The tube manual confirms this conclusion because the
6AN8 pentode has a plate resistance of 300,000 ohms against a
value of 150,000 ohms for the pentode portion of the 6AU8.
In a triode, the plate voltage exercises considerable control
over plate current, and here the
plate resistance is low. Graphically, this fact is borne out by
the curves shown in Fig. 6. Note
how the plate current changes
with plate voltage. None of the
curves tend to flatten out; instead,
they extend straight up and probably continue to do so until plate
current saturation is reached.
It is normal procedure to deal
with positive values in characteristic curves, but this is not always
the case. One of the best known

PLANET SALES CORPORATION
225 BELLEVILLE AVENUE
BLOOMFIELD, N. J.

Write for Catalog listing specifications on stock items.

9d
" Now we come to the high voltage section yes, that's
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instances occurs in tetrode tubes
where, for certain plate voltages
less than 100 volts, the plate current decreases as the plate voltage
increases. This effect is shown by
the dip in the curves of Fig. 7. At
the start, when the plate voltage
is increased from zero, the plate
current also rises. Then, at about
15 volts, the plate current starts
decreasing with rising plate voltage and continues to do so until
the plate voltage reaches a value
of 65 volts or so. Beyond this
point, plate current starts rising
again, and its relationship to plate
voltage assumes a more normal
pattern.
In the region between points A
and B, the resistance of the tube
is said to be negative because its
behavior is opposite to that encountered with normal or so-called
positive resistors. Ordinarily, negative resistance is not desired, but
it is highly useful in oscillator
circuits.
In transistors, a situation can
develop which is not possible with
vacuum tubes. That is, if we reverse the voltage applied to the
collector, the collector current
also reverses itself and starts flowing in the opposite direction. This
condition is not a desirable one
since it would quickly lead to excessive current flow, with overheating and permanent damage.
The reversal is brought out in
Fig. 8, at the far left of the collector voltage axis. As this voltage
drops below zero, the collector
current decreases sharply to zero.
Had the current axis been extended, it would be seen that the
current also reverses.
It should be noted that the foregoing behavior of the transistor
when the collector voltage is reversed does not constitute a negative resistance. This is because the
current reverses too, and thus follows the lead of the voltage. Negative resistance occurs only when
the voltage and current act in
opposite manner.
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Fig. 12. Example of graph with minor divisions between major markings.
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When you install a Quam
speaker, listen to it carefully.
Your ears will tell you
why Quam Speakers
have earned the reputation

of "the Quality Line."

No other replacement
speaker offers you all these
important quality
features: patented Adjust -a Cone® suspension, U-shaped
pot, heavier magnetic
structures, 4 threaded holes
in coil pot, transformer
brackets, universal
mounting brackets, factory
packaging, listing in
Howard Sams' Photofacts.

QUAM-NICHOLS
COMPANY
234 East Marquette Road
Chicago 37, Illinois
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Fig. 11. Logarithmic graph containing a
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ABSORPTIOY\

SIMPLIFIES

WAVE FORM ANALYSIS
SPEEDS

TV TROUBLE SHOOTING

This revolutionary test equipment so
simplifies wave form analysis that
every TV service man can use it to
save time and make more money.

`1

Follows composite video from antenna
to CRT. Traces sound from sound IFs
to speaker without any physical connection.
Displays sweep and sync information
through progressive stages
every
tube becomes a test point for top -side
servicing.

...

Isolates defective circuit by displaying wave forms as they appear in each
stage. Electrostatic pick-up minimizes
loading.
Light -weight and portable, may be
taken on every call, to speed servicing,
reduce call-backs and build customer
confidence.

Fig. 8 also brings out another
fact concerning graphs in general.
That is, the axis (either one) need
not start from zero. It could use
whatever figures are desired to
bring out that section of the curve
(or curves) of interest to the
person using the chart. This sort
of thing is not done too often
with tube or transistor charts because meaningful information is
present all the way down to zero.
However, in other curves, like
the resonance curves shown in
Fig. 9, no useful purpose is served
by showing more than a small segment of the over-all graph. In Fig.
9, the resonance curves drop fairly
rapidly to zero beyond the frequency limits shown (1470-1530
kc) and hence the curves end
there.
Another type of graph that the
technician frequently deals with
is the frequency response curve.
This usually concerns an amplifier, although it may be the response of a filter, tone control, or
crossover network. The curves
are drawn generally on semi logarithmic paper where the horizontal or frequency axis uses logarithmic spacing while the vertical or amplitude markings are
linear (see Fig. 10) The latter
scale does not offer any particular difficulty insofar as reading or
interpretation is concerned, but
the logarithmic scale is something
else again. Here, the spacing between numbers varies in cycles;
that is, each group of ten major
divisions follows the same pattern.
The spacing between the first two
numbers (10-20, 100-200, etc.) is
greatest. This is then followed by
progressively smaller spacing between successive numbers, reaching its lowest value between the
end number of one group (90,
900, 9,000, etc.) and the initial
number (100, 1,000, 10,000, etc.)
of the next group.
At times, because of space limitations, some of the numbers are

"Notice how we've been using
it more since we got the

JENSEN NEEDLE?"

.

Seeing Double?
... THEY

LOOK ALIKE
BECAUSE
THEY ARE EXACTLY ALIKE

SURE

Each Merit product of the same type is
exactly the same as another-both in construction and appearance.

COMPARE IT WITH

MERIT

Take a Merit product off the shelf. Compare

For complete information and the
name of your nearest distributor, write
today.

1YNGSTOY
*ELECTRONIC CORPORATION
M

E
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MASSACHUSETTS

it with any other similar product on the
market. You'll find Merit is superior!

MERIT
COMPARE IT WITH

MERIT COIL & TRANSFORMER CORP.
4421 N. CLARK ST., CHICAGO 40. ILLINOIS
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Traditionally, Christmas reminds
us that "it is more blessed to give
than to receive." Pictorial proof of
this, we think you'll agree, lies in
the faces of Mom and the kids, who
look lust as pleased as Dad over
the new scope Santa brought him.
The entire PF REPORTER staff
sincerely hopes that your own
Christmas is as happy and peaceful as that pictured on this month's
cover.
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"Man -on -the -Roof"
why he prefers
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CHIMNEY MOUNT
SNAP -IN TYPE
with unique U -Bolt INSTEAD
OF SCREWS for easy one hand
"Spintiti" fastening. Hot Dip
Ga.vanized
12 Ft. Straps,
two to a set. Same Unique
U -Bolts used on Snap -in Wall
BrecketE. Also Available with
Stainless Steel Banding.

-

WRITE

FOR

NEW CATALOG

SOUTH RIVER
METAL PROD JCTS CO., INC.

South River, New Jersey

pioneer &
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producer of
finest line
of antenna
mounts
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omitted, although the lines they
represent are included. This is
true of Fig. 10, where 70 and 90
of the first group are omitted because of lack of space. A similar
procedure is followed in the other
groups along the frequency scale.
Because the sequence numbering and the repetitive cycling of
the groups are generally understood, many such graphs actually
contain only a minimum of identifying numbers, as indicated in
Fig. 11. In such instances, it is
necessary for the reader to mentally insert the missing values. Occasionally, the major divisions
will be further divided, as shown
in Fig. 12. When this occurs, it is
necessary to do several things in
order to determine the value of
each such minor marking.
1. Count the number of minor
lines between two adjacent major
divisions. To this figure add 1.
2. Divide the number thus obtained into the difference between
the two major divisions which
border the area covered by the
minor lines.
As an example, consider the
minor divisions between 100,000
and 200,000 cycles in Fig. 12.
There are 9 such minor lines; adding 1 gives us 10. This 10 is then
divided into the difference between 200,000 and 100,000, or
200,000 400,000 100,000
10

PROTECT
ALL
ELECTRONIC
TUBES
WITH

Electronk Tube
PROTECTOR
Designed To Protect All Electronic Tubes
in TV or Hi-Fi Sets, Amplifiers, and Similar
Electronic Equipment. Will Double or Triple
Tube Life Including Picture Tubes.

"`VC.,...

ATR Electronic
Tube Protector
Wall Model 250
List Price

10

This is the value of each minor
division at this point. If you continue on along the graph, say between 700,000 and 800,000 cycles,
you will find that each minor division is worth 20,000. This is because there are only 5 minor divisions (produced by 4 minor
lines). In the next cycle or group
of numbers, 1 mc to 10 mc, the
value of each minor line changes
because the values of the major
lines have changed. This is the big
pitfall to watch out for when
dealing with nonlinear scales;
spacings change and so do the
value of any minor dividing lines
used in these sections.
In the foregoing we have barely
punctured the surface of graphs;
however, if you understand and
can apply everything which has
been stated, then you will have
little difficulty with 90 per cent of
the graphs that you ordinarily

..

$495-DEALER

NET PRICE

$330

ATR Electronic
Tube Protector
Floor Model 300
List Price 1695 --DEALER NET PRICE

$463

ATR Electronic Tube Protectors will double
or triple the life of all electronic tubes including picture tube in TV or Hi-Fi Sets, Amplifiers,
Electronic Organs, and other similar electronic
equipment. The ATR Electronic Tube Protector
utilizes a thermal cushion -action principle which
also protects all other components by eliminating initial damaging surge currents. The
ATR Electronic Tube Protector can be used
with any electronic equipment having input
wattage of 100 to 300 watts.
SEE

YOUR JOBBER OR WRITE FACTORY

V'NEW

"A"

MODELS

Battery Eliminators,

V'NEW LITERATURE
1'NEW DESIGNS
IE AE Inverters,
Auto Radio Vibrators

AMERICAN TELEVISION

2rr44.4
SAINT PAUL

i

RADIO Co.

Peadeeea Seaee
1,

1931

MINNESOTA, U.

S.

A.

encounter.
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PRODUCT REPORT

Silicon Rectifier for Radios

Sarkes Tarzian, Inc.,
Bloomington, Ind., is
now making an M-150
silicon rectifier
for
radios and other small
electronic equipment.
Except for an output
current rating of 150
ma, it is similar to the M-500 rectifier used in TV
sets. The M-150 is supplied in a kit with clip -in
holder and mounting hardware, slip-on adapters for
pigtail mounting, and a 10 -ohm dropping resistor
which compensates for the low internal voltage drop
of the M-150 and limits B+ to the specified value.
Miniature Soldering Aids
Miniaturized soldering -aid tools for servicing printed wiring
boards and other compact circuitry are being
offered by CBS-Hytron,
Danvers, Mass. Like
standard -size soldering
aids, the new tools have
a forked end for disconnecting leads and also a spade
end for such jobs as scraping, cleaning, and removing
solder from lugs and eyelets. Available are Types
SH-20C with straight spade tip, and SH -20D with
angled tip. Tips are of tempered tool steel, and are
hard -chrome plated so they will shed solder.
Hi-Fi Speaker System

The EICO "Standard
Speaker System" for
high-fidelity
installa-

tions is being manufactured and distributed
by Electronic Instrument Co., Inc., Long
Island City, N. Y., under an exclusive agreement with the designer,
Hegeman Laboratories
of Glen Ridge, N. J.
Mid -range tones (2002,000 cps) are produced by forward radiation from
a heavy-duty 81/2" driver. To the rear of this speaker,
a split conical horn with a total length of 14' supplies
acoustic loading that extends bass response to 30 cps.
Two tweeters, one coaxially-mounted on the main
driver and the other mounted in the open above the
horn mechanism box, reproduce different ranges of
high frequencies up to 20,000 cps. The system, enclosed in a 36" X 151/4" X 111/2" cabinet of mahogany, walnut, or blond birch finish, is priced at
$129.95.
66

Drill Accessory Kit
Wen Products, Inc.,
Chicago, Ill., is offering
a new Model 80K35 accessory kit to users of
electric drills. Contents,
packed in a metal box
with tray and carrying
handle, include a twist
drill assortment, 3"
wire brush attachment, 3" grinding and buffing
wheels, 15 sandpaper discs in three grades, paint
mixer, rubber pad, lamb's -wool polishing bonnet,
stand, and adapter set. Suggested list price is $9.95.
Low -Priced Ceramic Cartridges

Sonotone Corp., Elmsford, N. Y., has designed a new low-priced
"5" series of ceramic
cartridges with many
features in common
with Sonotone "2T"
cartridges, but with
greater compliance and wider, more even frequency
response. Two models to fit any standard arm are
available-"5T" turnover type for three -speed record players (shown), priced at $8.50 with sapphire
needle; and "5P" single type for two-speed (45 and
33% rpm) players or for 78 rpm machines, $7.50
with sapphire needle.
Subminiature Electrolytics

Two new types of
subminiaturized electrolytic capacitors for
transistor circuits and
similar
applications
have been announced
by Astron Corp., East
Newark, N. J. Type EE has an epoxy end fill, and
Type EM features a "spun" end with rubber bushing. The new units come in physical sizes ranging
from 3%,;" X A," to 1/4" X 3/." and in voltage ratings of
1, 3, 6, 8, 16, 26 and 50 volts.
Pocket Color Coder

A pocket-size card
containing useful information for anyone who
i
works with carbon reI
sistors is available from
General Cement Mfg.
Co., Rockford, Ill. Three
scales, printed in full
color on a white back7ground, operate in slide rule fashion to convert
resistor color codes into
numerical values. On
the card's reverse side
are charts giving EIA
standard values for
10%-tolerance resistors and also Ohm's Law and
parallel -resistance formulas. List price of the Color
Coder card (Cat. No. 5230) is 25¢.
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Gold -Colored Antennas

New "Golden Top liner" antennas made
by Technical Appliance
Corp. (TACO), Sherburne, N. Y., are put
through an anodizing
process which gives the
elements a golden color and protects them against
corrosion. An improved "paddle" design widens the
bandwidth of the driven elements. Four models in
the line (G2540, G2550, G2560, and G2570) are available ei her singly or as stacked arrays with a choice
of wide or close spacing to favor low- or high -band

reception.
New Vibrator Line

P. R. Mallory & Co.,
Inc., Indianapolis, Ind.,
has introduced a me-

dium-priced "Highlander" line of replacement
vibrators which feature
buttonless contacts on
reeds and side arms for
improved smoothness
and quietness of operation. The mechanism of these
units is similar to that used in the premium "Gold
Label" line. Some popular types in the new line include No. 4S (6-volt, 4 -pin), with suggested list price
of $3.60. and Nos. 3T and 4T (12 -volt, 3- and 4 -pin
respectively), which list for $3.70 each. "Highlanders" are packed 10 to the carry -out carton.

ERIE

DISC and GP

CERAMICON®

Tube Tester Accessory Panel

B & K Mfg. Co., Chicago, Ill., is now producing a Model 510 Ac-

cessory Socket Panel
for use with the Model
500 Dyna-Quik Tube
Tester. The 14" X 3" panel, designed for installation
in the cover of the tester, provides 16 additional
sockets for testing the 6X4, 1V2, 6V3, 17H3, 12B4,
6BK5, 5CG8, 6AT8, 6CL8, 6AZ8, 6AQ7, 6BN4,
12BR7, 6CN7, 6CM7, 6BU8, 6CS7, 6AS8, and 6AH4
tube types. Net price of the accessory panel is $29.95.

Cartridge -Needle Combinations

Webster Electric Co.,
Racine, Wis., has
brought out a new
"V-8" series of plug-in
combination
ceramic
cartridges and phono
needles. All have 3015,000 cps response, 810 grams tracking pressure, and up to 1 volt output. Types V-8,1 ($3.95
list) for V-M changers; V-8,2 ($4.20) for Webcor
changers; and V-8,3 ($5.20) for replacing a variety
of turn -under cartridges, have both 1- and 3 -mil
sapphire tips. A diamond tip is substituted for the
1-mil sapphire in optional types V-8,1D ($16.95);
V -8,2D ($16.95); and V -8,3D ($17.95).
December, 1957
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ego' WHAT

n

YOU GET

100 High Stability ERIE Disc or Tubular Ceramicons

© 18 Popular Values
© Handy, Convenient

18 Section Plastic Storage Case

DExceptional Value

Of WHAT YOU SAVE
REGULAR PRICE
100 ERIE Disc or Tubular

Ceramicons

$15.00

18 Section Plastic Case

1.75

Total Value $16.75

YOU PAY
YOU SAVE

$10.65
$6.10

DIVISION

ERIE RESISTOR CORPORATION
MAIN OFFICES ERIE. PA.. U. S. A.
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Advertisers
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-

Admiral Corp.
Special Products Div.
Aerovox Corp.
American Television & Radio Co.
Amphenol Electronics Corp.
Argos Products Co.
Astron Corp.

...

46
35
65
10
36

& K Mfg. Co.
Bussmann Mfg. Co.

15L. IRC

2L. ASTRON

16L. JENSEN

Handy pocket -sized AC4-D, Replacement Catalog and Pricing
Guide for servicemen. See ad
page 4.

9

23

CBS-Hytron
Centralab, A Div. of
Globe-Union, Inc.
Chicago Standard Transformer

3L.

40, 41
11
33
42

Clarostat Mfg. Co., Inc.
Colman Tool & Machine Co.
Cornell-Dubilier Electric Corp.

54

DuMont Labs., Inc., Allen B.

5

EICO
E -Z -Hook Test Products
Electro -Voice, Inc.

& K

4L. BUSSMANN

Form TVC-complete TV -fuse
chart. Shows fuse to use on all
TV sets and auto radios. See ad
page 23.

59
56
25
56

Electronic Publishing Co.
Erie Resistor Corp.

B

Bulletin 1050 tells how you can
transmit video and audio to any
TV set with Model 1050 DynaScan. Bulletin 650 describes Model
650 Dyna-Quik portable dynamic
mutual conductance tube and
transistor tester. Bulletin 400-C40
describes CRT Cathode Rejuvenator Tester. See ad page 9.

29

Corp.

67
27

General Cement Mfg. Co.
General Electric Co.

Pamphlet entitled "Independent
Service and Your Future." See ad
page 29.

55

14-15, 39

International Resistance Co.
(IRC)

6L. CHICAGO STANDARD
New 1958 Stancor TV Transformer

2nd cover

Jackson Electrical Instrument Co.
Jensen Industries, Inc.

Kedman Co.
Kingston Electronic Corp.

Replacement Guide. See ad page
11.

65
64

7L. CIRCUIT MFG.

Catalog,

59
28, 64

Littelfuse, Inc.

letter.

Mallory & Co., Inc., P. R.
Merit Coil & Transformer Corp.

64
59

Perma-Power Co.
Phaostron Instrument

61

page

47
62

10L. EICO

RCA Electron Tube Div.

1

17, 34

Sams & Co., Inc., Howard W. 51, 53, 60
Service Instruments Corp.
42
Simpson Electric Co.
6-7
Sonotone Corp.
49
South River Metal Products Co
65
.

Sprague Products Co.
Standard Electrical Products Co.

2, 61
... 48

Technical Appliance Corp. (TACO)
Tenna Mfg. Co.
Triplett Electrical Instrument Co.

Utah Radio Products Corp.
Walsco Electronics Mfg. Co.

Webster Electric Co.
Westinghouse Electric Co.
Winston Electronics, Inc.....

catalog shows how to save
50% on electronic test instruments
and hi-fi equipment in both kit
and factory -wired form. See ad
page 59.

.

8
43
13

58
57
37
45
26, 56, 61

1

l L.

E

18L. KINGSTON

"Puts Money in the Pockets of TV
Servicemen," a 4 -page, two-color
brochure, gives details on the
operation of the Kingston Absorption Analyzer. See ads pages 28, 64.
19L. MERIT

Form No. 700, Merit's Exact Replacement Wall Chart. See ad
page 64.

Illustrated

catalog
describing
Model A400 transistor power supply showing uses and applications.
See ad page 61.
21L. 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 47.
"Beautiful Sound by Sonotone,"
SA -7 catalog of high fidelity
amplifiers and speaker systems.
"Phonograph Modernization Manual," SAC -7 data on Sonotone
ceramic cartridges and their installation. See ad page 49.

convenient reference sheet
titled "How to Build the Five
Most Useful Scope Probes" with
schematic, mechanical component
layout, etc. See ad page 56.
A

12L. ELECTRO -VOICE
Bulletin #223 with

22 -page

catalog describing complete line of "Adjust -A -Volt"
transformers. Also catalog sheet
on PA -1 "Adjust -A -Volt." See ad
page 48.
24L. SYLVANIA

-Z -HOOK

"Guide to Replacement" lists basic
designation, tube class and various manufacturers' type nos. for
over 100 tubes in industrial line.
25L. TOBE DEUTSCHMANN

Tobe

illustrations of

mounting mechanism, specifications and response curves. See ad
page 25.

13L. FINNEY

Full TV line brochure (antennas,
Form #20-193) and Finco TV antenna research project request
sheet. See ad page 27.
14L. HICKOK
8 -page

42

Catalog sheet describing 4 screwdriver displays and specifications
of 14 kinds of screw drivers in
the company's line. See ad page 59.

23L. STANDARD ELECTRICAL

12 -page

3rd cover

Radiart Corp.-CornellDubilier Electric Corp.
Raytheon Mfg. Co.

17L. KEDMAN

5.

&

63

Wall chart J-100 and Jenselector
J-92. See ad page 64.

22L. SONOTONE

Picture tube data chart. See ad

Quam-Nichols Co.

68

and

9L. DUMONT

Ohmite Mfg. Co.

Xcelite, Inc.

sheet

Sound systems controls. "T" & "L"
pads -Audio Applications Form
#751773. See ad page 33.

30, 31

....

instruction

8L. CLAROSTAT

4th cover

Form S-035, DLR-57 Replacement
Parts Catalog. See ad 2nd cover.

20L. PERMA-POWER

5L. CBS-HYTRON

Finney Co.

Electronic Co.
Planet Sales Corp.

to our readers at no charge.

IL. ARGOS PRODUCTS
6 page catalog of company's products. See ad page 36.

4

B

CATALOG and LITERATURE SERVICE
valuable manufacturers' data availablé

condensed catalog on latest
test equipment.

service

capacitor

5701.

catalog

26L. TRIPLETT

Catalog

-

on two new Triplett
volt-ohm-milliammeters models
630PL and 630APL. See ad page 13.
27L. WINSTON

One -page flyer on full line of
equipment. See ads pages 28, 56, 61.
28L. XCELITE

New condensed catalog. See ad
page 42.
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7108A

(Ch. 528 49200, 201)

378-5

07123 (Ch. 528.51010, 11, 30, 31,
368-14
32, 33, 34, 210)

7132,

7133, 7134, 7135 (Ch.
528.52000, 1, 2, 10, 11, 12, 20,
21, 22, 23, 24, 25, 26, 30, 31,
370-12
32, 33, 34, 36)
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)

370-12

382-11
7224 (Ch. 528.46400)
377-17
7233 (Ch. 567.36008)
7233A (Ch. 567.42300)-- 377-17
7234 (Ch. 567.36008, 10) 377-17
7234A (Ch. 567.36008, 567.42400)

377-17
7238 (Ch. 567.36004, 11) 377-17
377-17
7238D (Ch. 567.36010)
7239 (Ch. 567.36008, 10) 377-17
377-17
7239D (Ch. 567.360111
8002, 8003 (Ch. 132.42600)

381-13

8065, 8066 (Ch. 528.53170)

362-9

8204, 8206, 8208 (Ch. 132.42500,

376-18
501)
350-14
8222 (Ch. 528.53160)
382-11
8224 (Ch. 528.46400)
8250, A, 8251, A (Ch. 528.59070)
355-11

(Ch. 137.916, -A) 371-9
52451A (Ch. 567.36001) 377-17
Ch. 132.42500, 132.42501 376-18
381-13
Ch. 132.42600
371-9
Ch. 137.916, -A
378-5
Ch. 456.49201, 211
368-14
Ch. 456. 51000,
368-14
Ch. 456.51010, 11
368-14
Ch. 456.51020, 22
370-12
Ch. 456.52000,
370-12
Ch. 456.52010, 11
378-12
Ch. 528.39900
382-11
Ch. 528.46400
374-10
Ch. 528.47300
375-14
Ch. 528.47500
375-14
Ch. 528.48500
Ch. 528.49200, 528.49201,
378-5
528.49202
Ch. 528.49210, 528.49211 378-5
378-5
Ch. 528.49212
Ch. 528.52000, 528.52001,
370-12
528.52002
Ch. 528.52010, 528.52011,
370-12
528.52012
Ch. 528.52020, 528.52021,
528.52022, 528.52023,
528.52024, 528.52025,
370-12
528.52026
Ch. 528.52030, 528.52031,
528.52032, 528.52033,
528.52034, 528.52036 .370-12
350-14
Ch. 528.53160
362-9
Ch. 528.53170
355-11
Ch. 528.59070
Ch. 549.20040, 549.20050
42441

1

1

....,

Ch.
Ch.
Ch.
Ch.

567.33006
567.35024
567.36001, 4, 8, 10,
567.42300, 400

380-4
357-7
362-9

11

377-17
377-17

SONIC
TR

382-12

-600, TR.700

372-13
375-15
374-11
373-12
374-12

537, 538
610
617
625, 626, 627
664, 665, 666, 667

SPARTAN
117 Series

Chassis CMUA487DC,

ED,

Chassis CMUA499DC,

ED,

4900C, CMUA491DC

CMUA501 DC
Chassis CMUD495DC
Chassis CMUE493DC
Chassis CR -712
Chassis CR -734
Chassis CR -738
Chassis CR-741AA

376-4
CMUA376-4
376-4
376-4
376-4
379-13
370-13
381-14
374-13

Chauis

CTA487DC, ED, CTA490DC,
376-4
CTA491DC
Chassis CTA499DC, ED, CTA501DC

376-4
376-4
376-4

Chauis CTD495DC
CTE493DC

STROMBERG-CARLSON

381-15
379-14

AR -411
AR -419

SYLVANIA

371-n

3303TA, 3304E, RE, TA (Ch.
371-11
1.612-2)
4301, 4303, 4305 (Ch. 1-609-3, -4)

374-14
375-16

4403 (Ch. 1-614.1)
Ch. 1-537.1, -3, -4
Ch. 1.539-1, -2
Ch. 1.540-1, -2, -3, -4
Ch. 1-609-3, -4
Ch. 1-612-2
Ch. 1.614.1
Ch. 1-615-1, -2

379-3

374-17-S
374-17-S
374-14
371-11

375-16
371-10

TRAV-LER

621-300,

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

621-740,

372-14

U, -750,

U

(Ch

21C407

Series

17P102, 171'103, 17P-

379-3

1-540.1, -2)

(Ch.

374-17-S

721-K-120,

U

(Ch. 835-17, 838-17)

721-K-765,

U

(Ch. 836-17, 837.17)

380-5
380-5
721-K-767, U (Ch. 836-17, 837-17)
380-5
721 -LP-800, U (Ch. 836-17, 837380-5
17)
721 -MT -110, U (Ch. 835-17, 838380-5
17)
721-R400,

U

(Ch. 631-26,

347-18-S

632-26)
721-T-111,

U

(Ch. 835-17, 838-17)

721-T-760,

U

(Ch. 836-17, 837-17)

380-5
380-5
835-17, 838380-5

721 -TL -112, U (Ch.
17)
1700, 1710 (Ch. 72916)

380-5

17
Ch. 72916
Ch. 73016

371-13
371-13

TRUETONE

D1997A, D1998A (Similar
sis)

B

2131737A, 2D1738A
2132726A, 8, 2D2727A, 8

2D3770A,
V -M

B

1250
1260

WELLS-GARDNER
321A621.14-612
321A62U-C-612
(PCB

321A62U-D-612
(PCB

321A62U-A-672
321A62U-C-672
321 A62 U -D-672

321N62 -A-612
321N62 -C-612
321N62 -D-612
321N62 -A-672
321N62 -C-672
321N62 -D-672

210513 Series (Ch. 1-540-

374-17-5

1, -2)

21P101

Series

(Ch.

1

21T113

Series

(Ch.

1

211114, 211115
-2, -3, -4)

539.1, -2)

374-17-S

539-1, -2)

374-17-S

Series (Ch. 1.540-

374-17-5

380.1) 369-19

369-19
369-19

380-1) 369-19

(PCB
(PCB

380-1) 369-19
380.1) 369-19

(PCB
(PCB

380.1) 369-19
380-1) 369-19

369-19

2321A62U-A-614

2321A62U-C-614

(PCB

2321462U -A-674

2321A62U-C-674
(PCB

2321N62-4-614

374-17-S

369-19

(PCB

2321A62U-D-674

374-17-S

1

375-5
382-3
372-15
375-5
377-5

380-1) 369-19

(PCB 380-1)

-21

210512,

1

78-4

372-16
373-15
374-15
378-13

560A-1, -2, -3, -4
565A-1, -2, -3, -4

-4)

Series (Ch.

to Chas-

D2050A (Similar to Chassis) 78-4
D2850A, D2852A, D2853A,
D2854A, D2855A
370-14
353-14
D3500A, B
371-14
D3784A, D3785A
382-13
D3789A
377-18
D4826A
D5570A, D5571A, D5572A,
373-14
D5573A, D5575A
05770A, D57714, D5772A 373-I4
D57708, 057718, D57728, D57738
373-14
(Similar to Chassis)
366-12
D5805A
05870A, 058734, D5875A, D5888A
373-14
(Similar to Chossis)
DC2850A, DC2852A, DC2853A,
370-14
DC2854A, DC2855A. .
2D1720A, B, 2D1721A, B, 2D1724A,

539-1,

Series (Ch.

21C409

371-13

371-13
(Ch. 73016)
260-15
6305A
347-18-5
Ch. 631-26
372-14
Ch. 631-36, 631-56
347-18-S
Ch. 632.26
372-14
Ch. 632.36, 632.56
Ch. 835.17, 836-17, 837-17, 838-

1710U

540-3,

21C408

631-26,

347-18-S

632-26)

2321A62U-D-614

1,

201 (Ch. 1-537-1, -3, -41

Felder
No.

1202 (Ch. 1-615.1, -2) ..371-10
2301 (Ch. 1.615-1, -2) ..371-10
3202GR, LG, PI (Ch. 1-612-2)

(PCB

17P101,

1,

No.

2D1728, 201729

SONORA

Chauis

Set

SYLVANIA-Cone.
211213 Seria (Ch. 1.540-1, -2)
374-17-S

(PCB

2321N62 -C-614
(PCB

2321N62 -D-614

369-19
369-19

380-1) 369-19

380.1) 369-19

369-19

380.1) 369-19
380-1) 369-19

369-19

380-1) 369-19

(PCB

380-1) 369-19

(PCB

380-1) 369-19

2321N62 -A-674
2321N62 -C-674

2321N62 -D-674
(PCB

369-19

380-1) 369-19

NOTE: PCB Denotes Prod uction Change Bulletin.
S Denotes Schematic Coverage Only.
Denotes Television Receiver.
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-17T241, H-171242, H-171243,
H-171244, H -17T245 (Ch.
V-2373)
378-14-S
H-17TU241, H -171U242, H-17TU243, H-17TU244, H-17TU245 (Ch.
V-2383)
378-14-S
-21K204, B, H-21K205, B (Ch.
V-2371-22, -24)
376-20-S
H -21K212,
H -21K213,
H -21K214,
H -21K215, H-21K2I6 (Ch.
V-2371-29)
376-20-5
H -21K223, H -21K224,
H -21K225,
H-211(226, H-211(227, H-211(228,
H -21K229, H -21K232, H-211(233
380-12-S
(Ch. V-2372)
H-21KU204, H-21KU205 (Ch.
V-2381-203)
376-20-S
H-21KU212, A, H-21KU213, A,
H-21KU214, A, H-21KU215, A,
H-21KU216, A (Ch. V-2381-202,
-204)
376-20-S
H-21KU223, H-21KU224, H-21KU225,
H-21KU226, H-21KU227,
H-21KU228, H-21KU229, H-21KU232, H-21KU233 (Ch. V-2382)
H

H

380-12-5

H -21T201,

H-211202, B (Ch.
V-2371-22, -24)
376-20-S
H -21T218, A, H-211219, A, H-211220, A (Ch. V -2372) 380-12-S
H-21TU201, H -211U202 (Ch.
V-2381-203)
376-20-S
-211U218, A, B, C, H-21TU219,
A, B, C, H -211U220, A, B, C,
H-21TU221, A, B, C, H-21TU222,
A, B, C (Ch. V-2382) 380-12-5
H-57014, H -571T4, H-57214 (Ch.
V-2239-4)
301-14
301-14
Ch. V-2239-4
Ch. V-2371-22, -24, -29.376-20-5
Ch. V-2372
380-12-5
Ch. V-2373
378-14-S
Ch. V-2381-202, -203, -204
B,

H

376-20-S
380-12-S
378-14-S

Ch. V-2382
Ch. V-2383

ZENITH
A400G, W, Y, A404L (Ch. 4A40,

4A42)
373-16
A510F, W, Y (Ch. 5A10) 359-17
A515F, L, V, W, Y (Ch 5A06)

362-16

A600, A6001.
A835E,

6A40,

(Ch.

(Ch. 8A02)

R

A1510L, A1511G, A15121,

6A41)

381-16
325-17

A1515W

373-17-S
(Ch. 15A25)
A1812R, RU (Ch. 15Z30, U) 379-4
A1817G, GU, L, LU, A18191, JU,
A1820W, WU (Ch. 15Z31, U)

376-5

A2221J,

Y, A2223E, H, R, Y (Ch.

377-19-S

17A20)

A224IE,

M,

A2245E,

R,

R,

(Ch. 17232)

355-18-S

A2250M,

R,

A2251E,

R

377-19-S
(Ch. 17A20)
A2282E, R (Ch. 17A20) 377-19-S
A23291, A2330E, H, R (Ch. 19A20)

377-19-5

A2358E,

A2359E, H,

R,

R,

A2362M,

(Ch. 19A20)
377-19-S
A2673E, R (Ch. 17A20) 377 -19-S
R

A3001E, H, R, A3004,
A3008E, R (Ch. 17A200),

A3000E,
E,

R,

R,

Z2282EZ, EZU, RZ, RZU (Ch.
17132, U)
374-16
RZ, Z, Z2360RZ (Ch.
22Z30)
358-14-S
Z2675EZ, RZ (Ch. 17233)

Z2359EZ,

Z3001EZ,

370-15

HF1284,
12220)

E,

11

2202)

370-15

G, L, Y, HF1286R (Ch.

370-I5

RZU (Ch.

Z1817GZ, GZU,

15230, U)

LZ, LZU,

JIU (Ch. 15Z31, U)

Z2221RZ, YZ,

Z2223C2, CZU,

(Ch.

U

379-4
21819.12,
376-5

17Z30,

U)

372-17

EZ, EZU, RZ, RZU,

YZ, YZU (Ch. 17Z31,

U).374-16

RZ

(Ch. 19232)

Z2229RZ, Z2230EZ,

Z2243EZ,
EZU,

(Ch.

RZU

Z2249EZ,
EZU,

357-14-5

EZU, RZ, RZU, 22244E2,

RZ,

17Z32,

U)

374-16

EZU, RZ, RZU, 22251E2,
RZ, RZU (Ch. 17Z32, U)

Z2257EZ, MZ,

374-16

RZ

(Ch. 19232)

357-14-S

RZU

(Ch.

374-16

357-14-S

Z3012HZ,

Z3014HZ,

RZ,

22Z300)

Z4000EZ,

RZ

Z4006EZ,

RZ

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

(Ch.

357-14-5

(Ch. 17Z330)

357-14-S
382-14
376-19
373-16
362-16
359-17
381-16
325-17
370-15
370-15
373-17-S

4A40, 4A42
5A06
5A10

6M0,

RZ

358-14-S

(Ch. 172330)

ZP7L
2P8L

6A41

8A02
11220, Z
12220
15A25
15Z30, U
379-4
15231, U
376-5
17A20, Q, 17A21Q.377-19-S
17230, U
372-17
17231, U, 17232, 0, OU, U
17233,

374-16
357-14-S
374-16
377-19-S
357-14-S
358-14-5

Q

17Z340, QU
19A20, Q
19232, Q
22230, Q

RECORD

CHANGERS

CRESCENT
C606, C607
C708, C709

374-4
374--4

MONARCH
UA8

381-11

PERPETUUM-EBNER
Rex A, Rex AA

378-10

SILVERTONE
567.40010
567.40110
567.41020
567.41108
567.41120

365-13
365-13
365-13
365-13
365-13

TELEFUNKEN
TW560

371-12

WEBCOR

375-17

151, 152
RECORDERS

AMPEX

382-5
382-5

A121, A122, A124
A621, A692

TR -1,

(Ch

(Ch.

RZ,

374-16

EZU,

EZU, RZ, RZU (Ch.
17Z32Q, OU)
374-16
Z3008EZ, EZU, RZ, RZU (Ch.
17234Q, QU)
374-16
Z3010EZ, HZ, RZ, YZ (Ch. 19Z32Q)

HF17E, H, R (Ch. 5Z21)...346-21
HF20R, HF21E(Ch.5Z21)..346-21
HF774E, H, R (Ch. 7Z20)..360-14
HF1180R, HF1182R (Ch. 11220)
R

RZU

Z3004EZ,

99RZ177
9982936

HF1183E, HF1185M,

RZ,

17234Q, OU)

KNIGHT

A4007E,R(Ch.19A200) 377-19-S

EZU,

17Z32Q, QU)

377-19-S

17A21Q)

357-14-S

Z3000EZ,

A3010E, H, R, A3011, E, Y,
A3012H, R, A3013H, A3014H, R
(Ch. 19A20Q)
377-19-5

Z1812RZ,

Folder
No.

Set

No.

WESTINGHOUSE

372-8
372-8

RCA VICTOR
TR -1A

6HFT1
7TRC1

(Ch.

8-STP-I, 8-$19-2 (Ch.
Ch.
Ch.

377-15
377-15
376-17

RS -156A)

RS-162)

370-10

376-17
162370-10

RS -156A
RS

SILVERTONE
Ch. 6074 (Ch. 567.34004,

567.35005)

379-12

8070, 8072 (Amp. Ch. 528.59040,
41, 60, 61, Transport Ch. 528.58010, 11, 30, 31)
380-11
Ch. 528.58010, 11, 30, 31 380-11
Ch. 528.59040, 41, 60, 61 380-11
Ch. 567.34004
379-12
Ch. 567.35005
379-12

SYMPHONIC
BR -1200,

R-1200

373-13

W EBCOR
2719

(PCB

376-1) 357-11

WILCOX-GAY
686

316-16

NOTE: PCB Denotes Production Change Bulletin.
Denotes Television Receiver.
S Donets Schematic Coverage Only.
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SUPPLEMENT TO SAMS AUGUST, 1957 MASTER INDEX
Covers PHOTOFACT Set Numbers 369 through 382 Released

SEPTEMBER through

DECEMBER

This Supplement is your index to new models covered by PHOTOFACT since August 1957. For model coverage prior to
this date see the Sams Master Index dated August 1957. Use this Supplement with the Sams Master Index-together
they are your complete Index to PHOTOFACT coverage of over 28,000 receiver models.
Set Folder

No. No.

Set

Polder

No.

No.

Set

No.

ADMIRAL-Cont.

ADMIRAL

381-5
Chassis 1BI, 1C1, 1D1
Chassis 482 (See Photofact Servicer)

1B11, 1C12, 1C14, 1D11, 1D12,
1E13, 1E14 (Ch. 1BI, 1C1, 1D1)

378
Chassis 4Y1 (See Photofact Servicer)

376
Chassis 5A4 (See Photofact Servicer)

376

Chassis 5F3, A,

B

(See Photofact

378

Servicer)

Chassis 51(3 (See Photofact Servicer)

376

Chassis 5S2 (See Photofact Servicer)

376

Chassis 522 (See Photofact Servicer)

378

GTM-4132A
WG -4021A, B, C, D, E, WG4022A, B, C, D, E
..(PCB 340-1, 378-1) 313-2
376-20-S
WG -4041A
376-20-S
WG -4051A
WG -4121A, B, C, D, WG -4122A,

378
I1,21, 4P22, 4P24, 4P28 (Ch. 41'2)

374-1

4V12, 4V18, 4V19 (Ch. 4V1) (See
Photofact Servicer)
378
4Y11, 4Y12, 4Y18, 4Y19 (Ch. 4Y1)
(See Photofact Servicer).376
5A42, 5A43, 5A44, 5A48 (Ch. 5A4)
(See Photofoct Servicer).376
5F31, A, 8, 5F32, A, B, SF33, A,

B,

C, D

..(PCB 340-1, 378-1) 313-2
WG -5031A, B, C, D, E, WG5034A, 8, C, D, E, WG -5036B,
WG -50378
..(PCB 340-1, 378-1) 313-2
376-20-S
WG -5041A
376-20-S
WG -5051A

8, 5E348, 5E38, A, B (Ch. 5F3,
A, B) (See Photofact Servicer)

378

Chassis 6F1 (See Photofact Servicer)

378-2
377-3
378-2
377-3

GTM-4031

4821, 4822, 4824, 4828, 4829 (Ch.
482) (See Photofocl Servicer)

Folder
No.

Set

No.

375-7
375-7
375-7
375-7
375-7

HM2, HM3
MM3
MS3

Super 99
TS2

369-4

981813

BULOVA

371-2
382-6
372-2
372-2
382-6
376-8
369-5
369-6
370-2

100, 110
200 Series
220 Series
230 Series
240 Series
260 Series
270 Series
300 Series
310, 320 Series

Servicer)
Chassis 14YP3D, DK, DM

370-1

367-13-S
Chassis 17AF1
367-13-S
Chossis 17F1
Chassis 19AZ4D, DF, DT, ES 377-2
Chassis 1982 (See Photofact Servicer)
377
Chassis 19SY4EF, ES, LS (See Photofact Servicer)
379
Chassis 19SZ4D, DF, DT, ES, FS,

THIS IS YOUR LATEST INDEX SUPPLEMENT!
FOR COMPLETE PHOTOFACT LISTINGS

377-2

PS

Chassis 2012,

Z

YOU MUST

(See Photofact

373

Servicer)

Chassis 20Z4EF, PS (Runs 10-13)
(See Photofocl Servicer) 377
Chassis 20Z4EFB, FFB, PSB

380-2

Chassis 22H3Z, 22122 (See Photo380
fact Servicer)

Chauis

2381AZ (See Photofact
374
Servicer)
(See Photofact Serv
icer)
380
Chassis 23E1AZ, 23E1Z (See Photo fact Servicer)
375
Chassis 23F1 (See Photofact Serv-

USE IT

WITH THE AUGUST 1957 MASTER INDEX !

Chassis 23C1

THROW AWAY

iced
380
Chassis 23F1Z (See Photofact
374
Servicer)

Chassis 23H1Z (See Photofact Servicer)
381
C2516Z, C2517Z (Ch. 23E1AZ, Z)

375
(See Photofact Servicer)
CA2236A (Ch. 20L2, Z) (See Photo373
fact Servicer)
CS23A11, CS23Al2, CS23A13 (Ch.
377-2
195Z4DT)

.377-2
377-2
CS23816C, CS23817C (Ch
377-2
19SZIDF)
CS323A6, CS323A7 (Ch. 19SZ4ES)
377-2
CS323A16, CS323A17, CS323A19
377-2
(Ch. 19SZ4ES)
CS325A6, CS325A7 (Ch. 19SZ4FS)
377-2

367-13-S

N, T172AL, T173AL
T170,
370-1
(Ch. 14YP3D)
T323818 (Ch. 20Z4EFB, FFB, P58)

T171,

T1710 (Ch. 14YP3D)
TA1811, TA1812, TA1813
TA2216A, TA2217A

(Ch. 2012, Z)

(See Photofact Servicer).

TS23A1, T523A2,

.

373

TS23A3 (Ch.

95Z4D)

TS23A6,

(Ch.

367-13-S

17AF1)

1

380-2
370-1

TS23A7

(Ch.

TS323A1, TS323A2,
LN (Ch. 195Z4PS)

BZ,

377-2
19SZ4DT)
377-2
T5323A3,
377-2

373-3
373-4
372-3
375-8
375-8
372-3
373-3
372-3Minsiral
373-3

-378, RA -379
RA -393, A
RA -394, RA -395
RA -902
RA

RA -392,
12t0

Americana
Balladier
Governor Winthrop
ELECTRO -VOICE
3303

2056
2057
2058
2059
2060
2061
2062

ALL OTHER SUPPLEMENTS

C523A26, CS23A27 (Ch. 19SZ4ES)

17F1)

ST -10, ST -10G

20405,

CS23A25 (Ch. 19SZ4DT).

23F1Z)
CU2516Z, CU2517Z (Ch
(See Photofact Servicer) .374
F2817Z (Ch. 2381AZ) (See Photo 374
fact Servicer)
FA2226 (Ch. 2012, Z) (See Photo 373
fart Servicer)
H2516Z (Ch. 23EIAZ, Z) (See Pho375
tofact Servicer)
H28I6Z (Ch. 23B1AZ) (See Photo374
fact Servicer)
HU2516Z (Ch. 23F1Z) (See Photo374
fact Servicer)
T18A11, TI8Al2, T18A13 (Ch.

R620

380-7

381-7
833B (Ch. 1202678)
381-7
840A (Ch. 120267B)
369-8
845B (Ch. 12032111)
381-7
8488 (Ch. 120267B)
372-4
8518 (Ch. 120327B)
372-4
852B (Ch. 120334B)
372-4
8538 (Ch. 120335B)
369-8
854A, B (Ch. 1203218)
287-7
8658 (Ch. 120243B)
370-4
867B (Ch. 1203498)
878B, 8798 (Ch. 120267B) .381-7
1212 (Ch. 120351E) ..365-16-S
1213 (Ch. 120352G) ..365-16-S
1228 (Ch. 120351E) ..365-16-S
1229 (Ch. 120352G) ..365-16-S
1238 (Ch. 120351E) ..365-16-S
1239 (Ch. 120352G) ..365-16-S
1244 (Ch. 120351E) ..365-16-S
1245 (Ch. 120352G) ..365-16-S
1246 (Ch. 120351E) ..365-16-S
1247 (Ch. 120352G) ..365-16-S
1254 (Ch. 120341H) ..365-16-S
1255 (Ch. 120342R) ..365-16-S
1264 (Ch. 120341H) ..365-16-S
1265 (Ch. 120342R) ..365-16-S
1272 (Ch. 120351E) ..365-16-S
1273 (Ch. 120352G) ..365-16-S
1274 (Ch. 120351E) ..365-16-S
1275 (Ch. 120352G) ..365-16-S
20345, 2038S (Ch. 120345E, V)

369-1
373

379-6
381-6
380-6
378-6

D07o
PR100A

EMERSON

375-6

Chassis 7M1
Chassis 8B1 (See Photofact

376-10

DBI15

DUMONT

BUICK

378
Choisis 7L1

Folder
No.

Set

No.

DAVID BOGEN

BRAUN

GTM-4032A
GTM-4131A

381-5

378

374-1
Chassis 41'2
Chassis 4V1 (See Photofact Servicer)

Folder
No.

AIRLINE-Cont.

51(31, 5132, 51(34, 51(38, 51(39
(Ch. 513) (See Photofact Servicer)

376

5S21, 5522, 5523 (Ch. 553) (See
Photofact Servicer)
376
5222, 5Z23 (Ch. 5Z2) (See Photo -

fact Servicer)
378
6F10, 6F11, 6F12 (Ch. 6F1) (See
Photofact Servicer)
378
7C64 (Ch. 881) (See Photofact
Servicer)
373
7112, 7114, 7L16, 7L18 (Ch. 711)

375-6

7M12,

7M14,

7M1)

7M16,

7M18

(Ch.

369-1

AIRCASTLE
602-170144 (See Photofact Servicer)
381
610.CE-352 (See Photofact Servicer)
381
610.PM-236 (See Photofact Servicer)
381

AIRLINE
GAA -861A, GAA -862A, GAA -863A
GAA -864A

GRX-4030A
GRX-4130A

369-2
374-2
379-1
379-1

WG -5131A,

B, C, D,
8, C, D, WG -51368,

W9 -5134A,

WG -51378
..(PCB 340-1, 378-1) 313-2
45XGAA-997D
182-2
5028 (Ch. 528.50280, 1) ..372-1
5033 (Ch. 528.50330, 1) 372-1
Ch. 528.50280, 528.50281 372-1
Ch. 528.50330, 528.50331 372-1

ANDREA
(Ch. VQ21)
-V021 (Ch. VQ21)
CP-12W (Ch. PA, P12W)
E2L8-VQ21 (Ch. VQ21).
F2L8-V021 (Ch. VQ21)..
113-V021 (Ch. VQ21)
MC -V021 (Ch. V021)
-V021 (Ch. V021)
W69P
21.B-VQ21 (Ch. VQ21)
Ch. PA
Ch. P12W
Ch. VQ21

C

381-1
381-1

.

T

.

382

GSE-5008B, GSE-5009A (See Photofad Servicer)
382
GTM-1108A
379-5
GTM-1653A, GTM-1654A .376-6

9574P (Ch. 1.43000)
9577 (Ch. 1.41700)
Ch. 1.41700
Ch. 1.43000

373-1

512
517, 518
540

376-9
373-1
352-4

572

CORONADO
TV2-9414A, B, TV2-9415A,

8, TV2-

9416A, B, TV2-9417A, B, TV29418A, B ,TV2-9419A, B, TV29420A, B, TV2-9421A, B, TV29422A, TV2-9423A, TV2-9424A,
TV2-9425A
379-2

369-3
.

381-I
381-1
381-1
381-1
381-1
371-1
381-1

TV2-9485A, TV2-9486A.380-12-S
TV3-9395A
373-2
374-3
TV3-9401A
TV3-9404A
361-4
TV3-9408B, TV3-94098, TV3-94108,

381-1

TV3.9450A
382-15-S
TV3-9455A, TV3-9456A 382-15-S
TV3-9460A, TV3-9461A 382-15-S

369-3
369-3

ARVIN

GSE-40048, GSE-40068 (See Photo fact Servicer)
382
GSE-4017B (See Photofact Servicer)

370-3
370-3

COLUMBIA RECORDS

ALLSTATE

B2L8-V021

CADILLAC
7268005
7268035

377-6
376-7
376-7
377-6

361-4

TV3-94118

CRAFTSMEN (Also

Craftsmen)

See Radio

NOTE. PCB Denotes Production Change Bulletin.

298-4

369-7
369-7
369-7

CP-14
CP-18, CP-19
CTA-5

Denotes Television Receiver.
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S

287-7
381-7
369-8
372
372-4

1202438
1202678
120321B
1203278
120334B
1203358
120341H

3724

365-16--S

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

120342R
120343E

120344G
120345E, V
120346V
120349B
120351E
120352G

370-4

365-16-S
365-16-S

FAIRCHILD

371-3
381-8

255A
275

FIRESTONE

4.A-145, 4-A-146 (Codes

389-53146, 389-5-3149, 389-6-3116A,
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 280-621758)
369-10
13-G-213 (Code 280-6-21759)

369-10

13-G-214,

13-G-215

(Code

280-

13-G-216,

13-G-217

(Code

280-

369-10

6-21749)

13-G-220,

13-G-223

369-10

13-G-221,
(Codes

E, M

377-7

Denotes Schematic toverage Only.

13-G-225, 13-G-226

13-G-222,

334-6-A62/A,

334-6-N62/A)

CRESCENT

A-744, A -746B,

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

(Ch. 120343E)
(Ch. 120344G)
(Ch. 120343E)
(Ch. 120344G)
(Ch. 120343E)
(Ch. 120344G)
(Ch. 120343E)

6-21T58)

AUTOMATIC
CP-3158 (Similar to Chassis)

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

363-21-S

20425 (Ch. 120346V)

375-2
373-5

(Codes 334-6-

A63/A, 334-6-N63/A)

Felder
No.

Set

No.

GENERAL ELECTRIC
C405, C406P710A, B, C, P711A, B,
P725, P726
T105, 1106
91001UHF, 9T002UHF

373-6
375-9
378-7

C

376-11

("T"

Line)

359-7

14P1210, 14P1211, 14P1212 ("Q2"
Line)
381-2
141020 ("Q" Line)

16C104

(PCB

328.1, 352-1)

1616

17P1329, 17P1330,

17P1331

("M3" Line)
171027 ("MM" Line)
21C142 ("ST" Line)
21C143, 21C144

("U"

21C158,

("U"

359-18-5

342-7
337-7
344-7
344-7

Line)
21C159
Line)

2IC1439 ("M3"
21C1449 ("M3"
21C1550,

310-4
123--4
123-4

Line) 359-18-S
Line) 359-18-S
21C1551 ("U2" Line)

217056, 217057 ("U"

362-17-S

Line)

344-7

2111540, 2111541, 2111542
362-17-S
("U2" Line)
670, 671, 672, 673
860, 861, 862
875, 876, 877
911D, 912D, 9130, 914D
935, 936
940, 941, 942

382-7
374-5
376-11
377-8
373-6
372-6

GRANCO

350-5

780

GROMMES

378-8
381-9
379-7
376-12
382-8
380-8

U.S1

10PG
SPG
20PG
1

207, 207A
212

375-10

221

HALLICRAFTERS
51015900T, 10TS90IT (Ch. A2011,
381-3
82011)
17T574011, M, 17157608, B1X, M,
1715780B, M (Ch. A2007, E2007)

348-18-S
348-18-S

Ch. A2007
Ch. A2011, B2011
Ch. E2007

381-3
348 -I8-S

HAMILTON ELECTRONICS
375-11
W-7

HARMAN-KARDON

380-9

TA -1040

HOFFMAN

318-15-5

1881007 (Ch. 315)

81081,

U,

81091,

U,

B1111,

U

372-7
(Ch. 321, U)
372-7
81121, U (Ch. 322, U)
81161, U (Ch. 323, U) 370-6
377-4
81191, U (Ch. 329, U)
B1201, U (Ch. 329U, 330) 377-4
81211, U (Ch. 3 29, U) 377-4
372-7
83061, U (Ch. 321, U)
83071, U (Ch. 322, U) 372-7
321-15-S
63081 (Ch. 419)
83101, U (Ch. 321, U) ..372-7
83114, U (Ch. 322, U) ..372-7
83151, U (Ch. 324, U)....373-8
83191, U (Ch. 420, U)....376-2
83201, U (Ch. 323, U) ..370-6
B3214, U (Ch. 324, U)....373-8
B3234, U (Ch. 331, U)....380-3
B3241, U (Ch. 329, U).... 377-4
B3251, U (Ch. 329U, 330) 377-4
18113261, U (Ch. 331, U)....380-3
83271, U (Ch. 331, U)....380-3
83291, U (Ch. 421, U)... 378-3
83304, U (Ch. 331, U)....380-3
801151, U (Ch. 323, U) ..370-6
BT1114, U (Ch. 326, U) ..371-4
BW1114, U (Ch. 326, U) 371-4
011144, U (Ch. 326, U) ..371-4
K1081, U (Ch. 321, U) ..372-7
K1151, U (Ch. 323, U) ..370-4
K1191, U (Ch. 329, U)....377---1
K1211, U (Ch. 329, U)....377-4
M1007 (Ch. 315) ....318-15-S
M1091, U, M1111, U (Ch. 321, U)
M1121,
M1161,
M1191,
M1201,
M1211,
M3061,
M3071,
M3081
M3101,

372-7

...372-7

(Ch. 322, U)
(Ch. 323, U) ..370-6
U (Ch. 329,
U (Ch. 329U, 330).377-4
U (Ch. 329, U)....377-4
U (Ch. 321, U) ..372-7
U (Ch. 322, U) ..372-7
(Ch. 419) ....321-15-S
U (Ch. 321, U) ..372-7
M3114, U (Ch. 322, U) ..372-7
M3151, U (Ch. 324, U)....373-8
M3181, U (Ch. 420, U)...376-2
M3201 (Ch. 323, U)
M3214, U (Ch. 324, U)....373-8
M3234, U (Ch. 331, U)...380-3
M3241, U (Ch. 329, U)....377-4
M3251, U (Ch. 329U, 330).377-4
M3261, U (Ch. 331, U)...380-3
M3271, U (Ch. 331, U)...380-3
M3281, U (Ch. 421, U)....378-3
M3304, U (Ch. 331, U1...380-3
MG1151, U (Ch. 323, U) ..370-6
P410 Series, P411 Series (Ch. 1109)
U
U

U)-.377-4

....370-6

P1007
P1121,

381-10

(Ch. 315) ....318-15-5
U (Ch. 322, U) ..372-7

Folder
No.

Set

No.

HOFFMAN-Cont.
P1151, U (Ch. 323, U) ..370-4
P1201, U (Ch. 329U, 330).377-4
P1211, U (Ch. 329, U)....377-4
P3071, U (Ch. 322, U) .372-7
P3081 (Ch. 419)
321-15-5
P3091, U (Ch. 322, U) .372-7
P3101, U (Ch. 321, U) ..372-7
P3114, U (Ch. 322, U) ..372-7
P3214, U (Ch. 324, U)....373-8
P3234, U (Ch. 331, U)....380-3
P3241, U (Ch. 329, U)....377-4
(Ch. 329U, 330) .377-4
P3261, U (Ch. 331, U)....380-3
P3271, U (Ch. 331, U)....380-3
P3281, U (Ch. 421, U)....378-3
P3304, U (Ch. 331, U)....380-3
PT1144, U (Ch. 326, U) ..371-4
$01144, U (Ch. 326, U) ..371-4
SP1161, U (Ch. 323, U) ..370-6
SP3061, U (Ch. 321, U)
SP3151, U (Ch. 324, U)...373-8
5P3161, U (Ch. 324, U)...373-8
5P3181, U (Ch. 420, U)...376-2
SP3201, U (Ch. 323, U) ..370-6
W1007 (Ch. 315) ....318-15-S
W1081, U (Ch. 321, U) ..372-7
WI111, U (Ch. 321, U) ..372-7
W1121, U (Ch. 322, U) .372-7
W1161, U (Ch. 323, U) ..370-4
W1201, U (Ch. 329U, 330) 377-4
W3061, U (Ch. 321, U) ..372-7
W3071, U (Ch. 322, U) ..372-7
W3081 (Ch. 419) ....321-15-S
W3101, U (Ch. 321, U) ..372-7
W3114, U (Ch. 322, U)
W3201, U (Ch. 323, U) ..370-6
W3214, U (Ch. 324, U)...373-8
W3251, U (Ch. 329U, 330) 377-4
350-18-S
2021 (Ch. 706)
4041, 4051, 4061 (Ch. 706)

P3251,

U

..372-7

..372-7

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

350-18-S
318-15-5

315
321, 322
323, U
324, U
326, U
329, U, 330
331, U
419
420, U
421, U
706
1109

372-7
370-6
373-8
371-4
377-4
380-3
321-15-S
376-2
378-3
350-18-S
381-10

HOTPOINT
9S101UHF, 95102UHF

348

3

INTERNATIONAL TRUCK

(Auto Radio)
L7TC,

I

377-9

L7TC-12

KNIGHT
(Also see Recorder Listing)
375-12
KN -3016 (9352505)
KN -3032 (9352507)
KN -3060 (93S2508)
KN -3061 (9352694)

378-9
379-8

KN -3132 (9352740)

378-9
379-8
375-12
378-9
379-8

377-10
375-12

KN3116 (9352737)

KN3160 (9353741)
9352505
9352507
935Z508
9352694
935Z737
9352740
9353741

377-10
375-12

378-9
379-8

370-7
370-7

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

MAGNAVOX
344-18-S
369-12

Series
Series
Series
117 Series
Chassis AMP-161AA
Chassis AMP -162
Chassis AMP-165AA

74

375-3
370-8
373-9
377-11
376-13

Chassis CMUA487DC, ED..370-8
Chassis CMUA490DC, ED,

CMUA491DC, ED
370-8
Chassis CMUA499DC, ED,
370-8
CMUA501DC, ED
Chassis CMUD495DC, ED ..370-8
Choisis CMUE493DC, ED ..370-8
Chassis CR -738
374-7
375-13
Chassis CR-740AÁ
Chassis CR741
370-9
Chassis CR -743
369-11
Chassis CTA487DC, ED ..370-8
Chassis CTA490DC, ED,
CTA491 DC, ED

Chassis CTA499DC,
CTAS01 DC,

ED,

ED

370-8
370-8
370-8

Chassis CTD495DC, ED
Chassis CTE493DC, ED ..370-8
Chassis U19-0186, U19-0288

377-1) 360-6
Chassis U23-01AA, U23.O2AA,
U23.03AA
344-18-S
(PCB

Chassis U73.OIAA, U73.02AA
369-12
Chassis U74.O1AA, U74.02AA

375-3
360-6

Chassis V19.0IB8, V19.0288
(PCB 377-1)

NOTE:

MAGNAVOX-Cont.
Chassis V23-OIAA, V23-02AA,
V23-03AA
344-18-S
Chassis V73.01AA, V73-02AA
369-12
Chassis V74.01AA, V74-02AA

375-3

(Auto Radio)

MERCURY

FEK-18805-C
FEK-18805-D
77BM (FEK-18805-C)
788M (FEK-18805-D)

....370-7

MR33

369-13

382-9

624

379-10

918, 919, 919HR

A21K67 Series (Ch. T$, TTS, VTS,
WTS-539B)
357-5

372-10
373-10

OEA7X

VWA7

Y14P10-1, -2, Y14PI1-1,

374-8
-2

(Ch.

TS-425Y)...(PCB 382.4) 369-14
114P10 -1A, 2A, Y14P11.1A, .3A
(Ch. WTS-425Y)
(PCB 382-4) 369-14
Y21C7BG, MG (Ch. 15-5381)
(PCB 375-1 ) 343-8
Y21CT2B, M (Ch. TS -905Y) 371-5
481211098, M, MCH (Ch. VTS-538Y)
(PCB 375-1) 343-8
Y21K67B, M (Ch. 155381)

375.1)
M (Ch. TS -542Y)
(PCB

121T33B (Ch. TS -538Y)

1211378,

(PCB 375-1)
M (Ch. 15-542Y)

14P10-1, -2, 14P11-1,

343-8
382-1

343-8
382-1

-2 (Ch. TS(PCB 382-4) 369-14
1/P10.1A, -2A, 14P11 -1A, -2A (Ch.
WTS-425)
(PCB 382-4) 369-14
17P1 Series, 17P2 Series (Ch. TS-

373-17-S

426)

Series (Ch. TS -905)

346-22-S

21C7BG, MG (Ch.

TS -538)

375-1) 343-8
21CT2B, M (Ch. 15-905) ..371-5
21K59B, M, MCH (Ch. VTS-538)
(PCB 375-1) 343-8
21K67B, M (Ch. 15-538)
(PCB 375-1) 343-8
(PCB

M (Ch. TS -542)...382-1

21T336 (Ch.

TS -538)

(PCB
M (Ch. TS

211378,
397

375-1) 343-8
-542)...382-1
371-6

369-15
397%
Ch. TS -425, Y (PCB 382-4) 369-14
373-17-S
Ch. TS -426
Ch. 15-538, Y (PCB 375-1) 343-8
382-1
Ch. TS -512, Y
371-5
Ch. TS -905, Y
Ch. VTS-538> Y
(PCB

375-1)

Ch. WTS-425, Y (PCB 382-4)

NEWCOMB

343-8

369-14
379 -Il

OLDSMOBILE

369-16
376-14

OLYMPIC

1CD73,

U, 1CD74, U (Ch. DH, DHU,
382-2
RUNS 5 and 6)
1KD81, U, IKD82, U, 1KD83, U
(Ch. DH, DHU, RUNS 5 and 6)

382-2
11D62, U (Ch. DH, DHU, RUNS 5
382-2
and 6)
4Kl185, U, 4KH86, U (Ch. DH, DHU,
382-2
RUNS 5 and 6)
141191,

141192

17TU93,

17TU94 (Ch.

Ch.

OH,

(Ch.

GT,

DHU,

RUNS

GTU)

GU, GUU)

378-14-S
5

381-4
and 6)
382-2

378-14-S
378-14-S

336-13

484652

PACKARD-BELL

369-17

4RB1

372-11
5RC1, 5RC3, 5RC4
lORP2, 11RP2
377-13
17VT4 (Ch. V8-2)
375-18-S
211)C5, 21DC6, 21DC7 (Ch. 98D3)

21 VT2

Ci Denotes Production Change Bulletin.

E1356, E1357, E1358
376-15
R, E3034, B, SA, SS (Ch.
7H20)
376-3
E4202, E4203, E42051, M, E4206SD (Ch. 7140, A)
362-7
E4208S (Ch. 7170)
374-9
E46015L, SM, E4603L, M, E4606L,
M, T, TL (Ch. 7L40, A, 7141,

362-7
(Ch. 7L70,
374-9

A)
E1605, C, 1, E4607, L,

7171)

T

A)....362-7
378-11

F-976

E,

F4212,

L,

F4214STM,

(Ch. 8141)

L

381-17-S

STN (Ch. 8142)

381-17-S

381-17-5
(Ch. 8171).
SM (Ch. 8141).381-17-S
L, F4624 (Ch. 8L43)
L

.

.

381-17-S

(Ch. 81731..

L

F4632 (Ch. 8L43)
F62065L, SM (Ch.

-381-17-5
381-17-5

381-17-S

8P51, A)

381-17-S
F6620SL (Ch. 8P51, A)..381 -17-S
F6624T, TL (Ch. 8L72)..381 -17-S
UE30321, R, UE3034, B, SA, SS
(Ch. 7H2OU)
376-3
UE4202,\\ UE4203, UE4205L,
M,
UE420ESD
(Ch.
7LI0U, AU)

362-7
374-9

UE42085

(Ch. 7L70U)
M,
UE4602S1,
SM,
UE4603L,
UE4606L, M, T, TL (Ch. 7L40U,
AU, 7L41U, AU)
362-7
UE4605, C, T, UE4607, L, T (Ch.
7L70U, 71.7IU)
374-9
UE461451 (Ch. 7140U, AU) 362-7
UE4800 (Ch. 7L45U, AU)..362-7
UE6606, UE6608TN, UE6610L, M
(Ch. 7L70U, 7L71 U)
UF4210, E, L, UF4212, L (Ch.
81.41U)
381-17-S
UF42145TM, STN (Ch. 8L42U)

....374-9

UF4216,

381-17-S
381-17-5

(Ch. 8L71U)
UF4620SL, SM (Ch. 8L41U)
L

381-17-S

UF4622,

8143)

L, UF2624 (Ch

381-17-S
381-17-S
381-17-S

81-72U)

Ch.

8171,

U, 8L72,

Ch. 8P51, A,

362-7
374-9

.

..370-16-S
.370-16-S
U,
U

U

8143,

U

8173,

U

381-17-S
381-17-S
381-17-S

PILOT

377-14
376-16

AA -903B
AA -920B

374-17-S

21SC7, 215C8 (Ch. 8853)
(Ch. 8853)
(Ch. 88531
(Ch. 8853)

372-12
373-11

988671

988672
RCA VICTOR
SHF8, SHF9 (Ch.
2XF935 (Ch.

6X8A,

RC

369-18

371-7
9EMP21K (Ch.
338-9

379-15-S
379-15-5
379-15-5
379 -IS -S

Denotes Television Receiver.

www.americanradiohistory.com

U, 21CD7897,

U

(Ch.

375-4
U (Ch.
358-9

CTC5N, P) (PCB 377-1)
U, 21CD8727, U (Ch.
CTC7A, B)
379-15-S

21CD8725,

21CD8865,
8867,

U

21CD8885,
8888,

U

KCS113P,

2118405,

21C)8776, U, 21CD-

(Ch. CTC7A,

B)

379-15-S

U, 21CD8866, U, 21CD

(Ch. CTC7C, D(

379-15-5

U, 21CD8886, U, 21CD-

(Ch. CTC7C, D)

21CD8906,
CTC7C, D)

375-18-S

R)

2118407,

U,

KCS113P,

R)

379-15-S

U, 2(CD8907,

U

(Ch.

379-15-S

8 Denotes Schematic Coverage Only.

U

(Ch.

375-18-S

2118425, U, 2118426, U, 2118127,
U, 2118428, U (Ch. KCS113E, F)

375-18-S

2118445,

U, 2118447, U ,2118448,
(Ch. KCS113E, F)...375-18-S

U

2118465, U, 2118466, U, 2118467,
U, 2118468, U (Ch. KCS113E, F)

375-18-S

2118485,
U

Ch.
Ch.
Ch.
Ch.

U, 2118486, U, 21 T8487,
(Ch. KC5113E, F)...375-18-S
CTC5N, P (PCB 377-1) 358-9
CTC7A, B, C, D, E, F 379-15-S
KCS101A, B
346-11
KCS113A, B, E, F, H, K, P, R

375-18-S

Ch. KCS116A, B, C,
Ch. RC -1079D
Ch. RC1121A
Ch. RC -1146
Ch. RC -1164A
Ch. RC -1167A
Ch. RC -1179, A
Ch. RS -153C
Ch. RS -158D, F
Ch. 5377, 5378

D...382-15-S
107-7

209-9
271-10

371-7
359-14
369-18

338-9
346-10
375-4

RAYTHEON

CM-21C1-8,
-M
-21C0

(Ch. 21CT1C) 378-4
-B, .M (Ch. 21CT1C)

378-4
378-4

Ch. 21CT1C

REGENCY

381-12

TR.4

370-11

380-10

382-10

373-7
374-6
371-8

19 Series

Chassis AMP -140A, B, C 377-16
Chassis U19.O1AA, U19.02AA

371-8
371-8

Chassis V19.01AA, V19.02AA

Chassis V20.0IAA, V20-02AA, V2003AA
(PCB 380-1) 367-11
SILVERTONE

PC -7106A
PC -7107A
PC -7108A

(Ch. 456.49201).378-5
(Ch. 456.49211). 378-5
(Ch. 156.49201).378-5

PC -7114,

PC -7115, PC -7116, PC 7117 (Ch. 456.51000, 1, 10, 11,
20, 22)
368-14
PC -7120, PC -7121, PC -7122, PC 7123 (Ch. 456.51000, 1, 10, 11,

368-14

PC

-7129,

PC

-7130,

PC -

7131 (Ch. 456.51000, 1, 10, 11,
20, 22)
368-14

PC -7136
22)
PC -7172,

-1179)
369-18
(Ch. R01164A1

U,

(Ch. KCS113P, R)...375-18-5
U, 2118397, U (Ch.

U

21T8395,

369-18

359-14

U

52118375, U, 2118376, U, 2118377,

346-10

RC1179A)

U, 1757092, U,
1757093, U, 1757099,

8777,

U, 2178205, U, 2118207,

(Ch. KCS113A, B)..375 -18-S
21T8265, U, 2118267, U (Ch.
KC5113A, B)
375-18-S
U

PC -7132,

1757090,

21CD8775,

2118202,

PC -7128,

9EMP21H, 9EMP21J,
RS -153C)
9W51 (Ch. RC -1079D)....107-7
9XL1E, F, H (Ch. RC -1167A)

21CD7895,

346-11

B)

PC -7133, PC -7134, PC 7135 (Ch. 456.52000, 1, 10, 11)

1,

RC
1

U, 2117386, U, 2117387,
2117388, U (Ch. KC5104A,

U,

-1121A)...209-9

L, M (Ch.

(Ch.
9819E, H,

2117385,

F)

B, C (Ch. RC1146).271-10
F, 1 (Ch. RC-1179)

8C51

382 -IS -S
21RT8202(Ch.KCSI13H) 375-18-S
521R18425(Ch.KC5113K) 375-18-S

20, 22)
RS -158D,

8C5D, E,
8C6E, 1,

382-15-S

SENTINEL

Ch. 7H20, U, 7H22
376-3
Ch. 7L40, A, AU, U, 7141, A, AU,

(Ch.

(Ch. KCS116C, D)

U

381-17-S

UF6620S1, SM (Ch. 8P51U1

U, 7L45, A, AU, U
Ch. 7170, U, 7L71, U
Ch. 8E11, U, 8E13
Ch. 8H20, U, 8H22
Ch. 8L41, U, 8142,

2108628,

381-17-S

381-17-S

U

382-15-S

B)

D8305, U, 2108306, U, 21D.
8307, U (Ch. KC5116A, B)

SCOTT (H. H.)
99-C
121-C
240
280
3108

UF4626, t(Ch.8173U)
UF4632 (Ch. 81.43U).
SM (Ch. 8P51U)

UF620651,

UF66241, IL (Ch.

2108282,

U,

KCS116A,

.

F46205L,
F4626,

21138281,

(Ch.

374-9

7L70, 7L71)

5377, 5378)

PACKARD

21SK3
21573

378-11

E976

E30321,

F1622,

No.

21

378-14-S

CU

Ch. GT, GTU
Ch. GU, GUU

21SC6,

(Ch. 8853)
Ch. V8-2
Ch. 8853
Ch. 9803

PONTIAC

989001
989002

171290C,

24V11

F4216,

MOTOROLA
CTM7X

374-17-S
379-15-S
379-15-5
375-18-S
379-15-S
374-17-S

(Ch. 9803)

21SC2 (Ch. 8853)

F4210,

MOPAR

21K70B,

240C4

Folder
No.

Set

VICTOR-Cont.
21CD8926, U, 21CD8927, U (Ch.
CTC7E, F)
379-15-S
21CD8917, U (Ch. CTC7E, F)
379-15-S
RCA

E46145L (Ch. 7L40,
E6606, E6608TN, E6610L, M

MONITORADIO (Radio
A
tus)

2ICK3

No:

PHILCO

372-9
370-7
372-9

METEOR
7000 (Ch. 132.42000)....377-12
7047 (Ch. 528.47500)....379-9
7240 (Ch. 567.36008, 10).377-17
Ch. 132.42000
377-12
Ch. 528.47500
379-9
Ch. 567.36008, 10
377-17

121K708,

Folder
No.

Set

PACKARD-BELL-Cont.

E-25

LINCOLN (Auto Radio)

23
73

No.

425)

("T" Line)
363-I1
145204, UHF ("Q" Llne1 356-8
215402, 215403 ("U" Line)
348-3
215553, 215554 ("U" Line)

I

Folder
No.

Set

370-12

(Ch.
PC

456.51000, 1, 20,

368-14

-7173 (Ch. 456.51000,

10, 11, 20, 22)

368-14

-7174, PC -7175, PC -7176, PC 7177, PC -7178, PC -7179 (Ch.
456.52000, 1, 10, 11) ..370-12
PC -7190, PC -7191,
PC -7192 (Ch.
456.51000, 1, 10, 11, 20, 22)
PC

368-14

4244 (Ch. 137.916, -A) ..371-9
5245A (Ch. 567.360011-.377-17
6062, 6063, 6064, 6067 (Ch.
378-12
528.39900)
6102, 6103 (Ch. 549.20040, 50)

380-4

6233, 6234, A, 6240 (Ch.
567.36004)
377-17
6244, 6245, 6246, 6247 (Ch.
357-7
567.33006)
6253F (Ch. 567.33006)....357-7
7038, 7040 (Ch. 528.47500,
528.48500)
375-14
7053, A, AB, 8, 7054, A, AB, B
374-10
(Ch. 528.47300)
7106A (Ch. 528.49200, 201, 202)

7107A

378-5

(Ch. 528.49210, 211, 212)

378-5

Here are your "Tubes Tested

RCA

Experts" promotion aids..
interest-arousing leaflets
By

to mail or hand out...
eye-catching easeled-card...

traffic -stopping 30" x 40"
display...3-color streamer...
illuminated sign...ad mat!

SUPPORTS
SERVICE

SAttIO
ik5rr,
WOES

DEALERS

WITH
DYNAMIC
NEW

"PROFIT

BUILDERS!"
Close -to -a -hundred different sales -exciting displays,
advertising, mailing, and promotional materials-for all -year usedraw customers, create good will, build prestige and sales.
VtG

It takes more than a "meter" to service radio and TV. It
takes an expert-like you-with special training,
experience, and solid knowledge of how to use all
the tools of the trade. And RCA continues to
support the "experts" with sales -promoting
materials that tell everyone there is only one
"short-cut" to saving money in radio -and -TV
repairs-that's by coming to you first with their
tube and repair problems.

eak

,/
\

a

RADIO CORPORATION OF AMERICA
Electron Tube Division

Contact Your RCA Tube Distributor

Harrison, N. J.

...

NOW!

w

It's NEW:
RCA "Profit Builders" Catalog!
It's chock full of pictures and descriptions of the
many promotional, business, service, and technical aids RCA offers to independent service dealers. Get your copy and start building more
profits right away with
outdoor and indoor
hanging -signs

authorized

tube dealer plaque

display clock illuminated service signs decals
stickers complete window -displays broadsides
mailers streamers business booklets posters
ad mats radio and tv commercials advertising
gifts for customers
business forms and tags
uniforms technical literature.

LITTELFUSE
Quality, Service, Range, and such winning service
aids as the Fuse Caddy, One -Call Kits, LC Fuse
Caddy, Packaged Snap-On Holders, Fuse -Retainer
Assortments, Single -Fuse Channels, participation in
Howard Sams Photof act Folders.

E
D'

Pi fines, Illinois

