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Fig. 1. The schematic
of a typical probe used
for the measurement of
r -f voltages is shown
here. One section of
the 6H6 balances the
contact potential of
the other section.
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RADIO FREQUENCY PROBES
USED WITH

VACUUM -TUBE VOLTMETERS
By JOHN F. RIDER

\ probe is a device or circuit added to the
input of an electronic voltmeter to facilitate
the measurement of radio, intermediate, or
video frequencies, and/or high voltages.
There are various types of probes, each de-
signed for a specific purpose. In general,
probes arc designed either to increase the
input resistance or to decrease the input cap-
acitance of the voltmeter.

Since a probe permits the use of very short
connecting leads, its widest application is with
high -frequency voltmeters. The 'development
and improvement of such probes has been
going on for over twenty years. Since early
vacuum -tube voltmeters were single tube af-
fairs in which rectification and d -c amplifi-
cation or meter coupling were accomplished
in a single tube, and since early tubes were
large and awkward, early probes were more
or less cumbersome affairs. The gradual de-
velopment in the art has evolved smaller and
smaller probes mounted on more and more
flexible cables.

At frequencies above a few hundred kilo-
cycles, long connecting leads to voltmeters
or other measuring apparatus introduce errors
and increase the circuit loading. At frequen-
cies of the order of 100 megocycles, it is
desirable to do away with connecting leads
entirely, even to the extent óf soldering the
probe or rectifier terminals directly to the
circuits under test.

The probe schematic shown. in Fig. 1 is
typical of most r -f probes used today. An
equivalent circuit showing the four major
components of the input impedance is shown
in Fig. 2. These four components are RE,
which is equal to the parallel combination of
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Fig. 2. Equivalent circuit for the r -f probe
shown in Fig. 1.

RI and R3 in Fig. 1 (R3 goes to ground
through a coupling capacitor in the voltmeter
proper), the diode shunt resistor R2, the
equivalent shunt capacitance Cs, and the
equivalent shunt resistance Rs.

The effective input capacitance Cs, consists
of all the shunting capacitances of the probe.
This includes the capacitance of the "high"
terminal, the input coupling capacitor, the
diode plate capacitance, as well as the capaci-
tance of the diode socket (if one is used),
the connecting leads, the high side of the
shunt and filter resistors, and all other parts.
The equivalent shunt resistance Rs, repre-
sents the shunt resistance component of the
capacitor dielectric. At audio and low radio
frequencies, Rs, is usually large compared to
RE and R2, so that the input impedance essen-
tially consists of Cs, shunted by RE and R2.
With the values given in Fig. 1 for R1 and
R3, we find that RE is equal to :

6.8 X 22RE = 6 8 + 22 - 5.2 megohms.

The total input resistance, RT, at low fre-
quencies is, therefore, equal to:

RE X R2RT = RE + R2

5.2 X 22 -

= 5-2 + 22 = 4.2 megohms.

The capacitive shunt resistance decreases
linearly in value as the frequency increases.
In the typical probe, this resistance becomes
equal in value to the combination of RE and
R2 at about 1 megacycle. At higher fre-
quencies, Rs rapidly becomes the predominant
factor, so that a frequencies above 1 mega-
cycle, the input impedance of the probe is
almost entirely that of Cs shunted by the Rs.

A probe having an input capacitance of
5 µµf will have a capacitive reactance of 3,185
ohms at 10 megacycles. (The reactance of

a capacitor is equal to 1/ZirfC, where f is the
frequency in cycles, and C is the capacitance __

in farads.) The shunt resistance component
of this capacitor will be about 1 megohm at
this frequency (Q times the reactance value).
As the frequency increases, the capacitive
reactance decreases and the shunt resistance
assumes more and more importance.

When making voltage measurements across
a tuned circuit, an estimate of the error caused
by the voltmeter probe may be obtained by
comparing the equivalent resistance of the
probe to the tuned impedance of the circuit.
The impedance of a parallel tuned circuit at
resonance, Zr, is purely resistive and is equal
to:

Zr = Qr2R
where Qr is the Q value of the circuit at
resonance,' and R is the equivalent series re-
sistance of the circuit.

Since by definition, the Q of a series circuit
is the ratio of its reactance to its resistance,
we have :

or

Qr

R Qr

Wr L
R

Wr L

where Wr is equal to 27r times the resonant
frequency.

(Continued on page 14)

Editor's Note: This article is an
abridgement of the section on r -f probes
appearing in chapter 9, entitled "Probes
for D.C. and R.F.," from the new and
complete text VACUUM -TUBE
VOLTMETERS, a book to be pub-
lished soon by John F. Rider Publisher,
Inc. This book is a revision of the
former book VACUUM -TUBE
VOLTMETERS by John F. Rider.
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Wilcox -Gay G306, G402, G403, G404,
G426, G427, G624, G914

Wilcox -Gay Model G306 is similar to Ma-
jestic Model 12T6. Model G402 is similar to
Majestic 12C4. Model G403 is similar to
Majestic 14T2. Model G404 is similar to
Majestic 14C4. Model G426 is similar to
Majestic 16C4, and Model G427 is similar to
Majestic 16C6. Except for cabinet designs
or picture tube size, Majestic Models 12T6
and 14T2 are the same as Majestic Model
12T2. Majestic Model 14C4 is the same as
Majestic Model 12C4, and Majestic Model
16C6 is the same as 16C4.

Wilcox -Gay Model G624 is similar to Ma-
jestic Model 1674, and Model G914 is similar
to Majestic Model 1974.

Mars Dartmouth, Hampton, Oriental,
Versailles, Ch. K-2

The chassis layout for the K-2 chassis is
shown in the accompanying figure. 6CB6
tubes can be substituted for the 6AG5 tubes
shown marked with asterisks, and a 6W4GT
can be substituted for the 5V4G reaction
,scanning tube. The rear chassis controls are
shown at the bottom of the illustration.
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Crosley 10-414MU, 10-416MU,
10-416MIU, 10-429MU

On later sets resistor R151, 150,000 ohm,
10%, 1/2 w (part No. 39374-51) was changed
to 220,000 ohm, 10%, '1/2 w (part No. 39374-
53). This change was made _to increase the
horizontal hold control range.

Associated Merchants 12T1, 12T2,
12T3, 120C1, 120C2, 120C3, 160C1,
160C2, 160C3

The service data for these models are the.
same as those for Bendix Models 2025, 3033.
and 6002 except for the changes in the parts
list that are shown below. For all service data
and change notices see Bendix 2025, 3033, and
6002.
Stock

No.
FPOP07

FPOP08
FW 0P05
HP0M08

KCOB26
KCOB27
ZW1T06
ZE1V08
ZW1V09

HORIZONTAL
LINEARITY AD,

Description
Frame, paper, decorative (121/2" table and

console models) -

Frame, paper, 121/2" picture tube
.Frame, wood, 16" picture tube
Plate, metal, decorative (121/2" and 16"

console models)
Knob, control, contrast
Knob, control, Off -On -Volume -

Cabinet, table model mahogany
Cabinet, console model, mahogany (121/2")
Cabinet, console model, mahogany (16").
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Chassis layout and rear chassis controls for Mars K-2.
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Majestic 14CT4, 16CT5, 19C6, 19C7,
1671, 1672, 1673, 1674, 1675, 1900,
1974, 1975, 97 & 98 Series

Model 14CT4 is a consolette with a ma-
hogany finish and employs a 14" rectangular
picture tube. Model 1671 has a table cabinet
with a mahogany finish and employs 'a 16"
rectangular tube. Models 16CT4 and 16CT5
are consolettes using 16" round tubes. Model
16CT4 has a mahogany finish, while Model
16CT5 has a bleached finish. Model 1900 is
also a consolette with a mahogany finish, al-
though it employs a 19" round tube. A total
of 20 tubes including the picture tube is used

,in these receivers.
The service data for these models in the

97 and 98 Series are the same as the data for
the 94 and 97 Series except for the differences
and additions mentioned in the following para-
graphs.

Under the section titled "Picture Tube In-,
stallation in 16" Receivers," add :

For receiver Models 1672 or 1673, remove
the two screws which hold the front mask
assembly. These pass through the two corner
blocks on the inside of the cabinet at the top.
When these screws are removed, the -front
panel may be lifted out. For receiver Models
1671, 1674, or 1675, remove the four decorative
screws which hold the front panel and mask
assembly. These pass through the four cor-
ners .of the picture frame. Carefully lift out
the front' panel and mask assembly. For
Model, 1671, loosen the two screws which
fasten the metal picture -tube retaining band

CONTROL

sufficiently so that the picture tube may be
slipped through the opening. The high -voltage
connector should be located on the right side

-of the chassis, as from front.
Secure the metal band over the top of the
tube by tightening the two screws alternately
and evenly, so that the rectangular picture
tube is not forced to rotate or twist in its
mounting.

The picture tube installation in 19" re-
ceivers is as follows :

The bulblike glass separation between the
neck of the picture tube and its metal cone is
treated with an 'anti -corona coating to re-
duce high -voltage leakage under humid at-
mospheric conditions. Avoid touching this
treated area since perspiration may reduce its
effectiveness. If handled accidentally, wash
with water or mild soap and water. Remove
all traces of soap. Use no chemical solvents
or abrasives for cleaning.

1. Remove the slotted 'head P.K. screws
retaining the hack and release with the inter-
locked line cord.

2. Remove the bag containing the beam
bender, -the hardware for deflection and focus
coil assembly, and the front plug buttons, if
used.

3. Remove the deflection and focus coil as-
sembly which is fastened to a shelf for ship-
ping purposes. Remove retaining wires that
are wrapped around focus coil adjustment
screws.

4. Carefully slide the deflection yoke and
focus coil assembly over the neck of the pic-
ture tube, so that - the deflection yoke ad-
justment thumb screw faces the top of the
cabinet.

5. Assemble the deflection yoke and focus
coil assembly to the support bracket using the

(Contiulted on page 6)
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Yes, UNIFORM! There's no such
thing cis a "better tube" or a
"poorer tube" when you insist on
Du Mont Teletrons. Advanced
engineering, precise mechaniza-
tion second to none, and the most
rigid quality control account for
uniformly dependable perform-
ance that has made the Du Mont
label symbolic of the finest in
TV tubes. Best of all, with a pro-
ductive capacity in excess of one
million BIG picture tubes a year,
the giant Du Mont Allwood plant
meets quantity as well as quality
requirements. Literature on
request.
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FIRST WITH THE FINEST IN TV

ALLEN B. DU MONT LABORATORIES, INC.

Cathode-ray Tube Division, Clifton, N. J.
Please mention Successful Servicing when answering advertising.
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They're Free of
Contamination...
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MALLORY CAPACITORS
Give Long, Continuous Service! (

One reason why Mallory Capacitors deliver full rated capacity
throughout their long life is the unusual care taken in production
to prevent contamination, which is the source of corrosion and
shortens the life of capacitors.

Even at high temperatures, Mallory Capacitors operate perfectly
over extremely long periods of time. Tests consistently show
dependable performance for more than 2000 hours at temperatures
up to 185°F (85°C). Special design and meticulous production
methods make such records possible.

Mallory Capacitors have, set new long -life standards for the industry,
yet cost no more. You will find it pays to rely on the complete
Mallory Capacitor line . . .electrolytic, plastic tubular, paper,
mica and ceramic.

See your Distributor for Mallory Precision Quality Parts at Regular Prices.

...
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P. R. MALLORY 8 CO Inc.

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
`Reg. U. 5, Pat. Off.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.
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CURTAIN TIME
Five Billion Dollar Electronic
Equipment Procurement

Defense orders to be placed for electronic
equipment during 1951 will approximate 5
billion dollars. If this is the case, it is in-
evitable that some time during 1951 there will
occur complete stoppage in the manufacture
of electronic equipment for home use. It is
reported that the first quarter of 1951 will
still see a reasonable output of television and
radio receivers because many manufacturers
have the necessary components on hand, but
it is our feeling that the second quarter will
see remaining inventories directed to the pro-
duction of defense equipment.

In view of the above, the servicing history
of World War II will repeat itself-servic-
ing will increase tremendously. Whether or
not the public demand will be satisfied is still
another question. From the way things look
now, both manpower and components are
destined to be in short supply. It is said that
the curtailment of set production may make
more parts available for the servicing in-
dustry. We hope so, but we aren't banking
on it. Common sense dictates that it will be
determined by how rapidly the defense pro-

WOrth 4-8340
WOrth 4-8341

gram is put into effect and by the size of the
orders sent to the manufacturers.

Inasmuch as home electronic equipment
(radio and television receivers) must be
maintained for public morale and for direct
communication so that instantaneous contact
between the government and the people of
the nation is possible, the depletion of servic-
ing personnel by the demands of the Armed
Forces and industry deserves serious con-
sideration. Every effort will have to be made
to replenish the ranks of service technicians
as they dwindle. Commercial schools, high
schools, even colleges,
may be called upon to train personnel for
duties in this activity as well as for industry
and the Armed Forces. The Boards of Educa-
tion in different parts of the country might
well pay greater heed to the needs of the vo-
cational schools. Perhaps electronics may
soon become a subject in high schools. In
view of the needs, it could well replace the
conventional shop course. It might be well
if the different educational boards in the na-
tion inaugurated night classes to teach radio
and television servicing. It would not create
problems for the commercial schools because
it is inevitable that the student strength in

these institutions will increase in order to
satisfy the needs of the various branches of
the Armed Forces.

It is not beyond the realm of possibility that
youngsters and oldsters who may gather a
limited amount of electronic background from
attendance at municipal schools may prove
useful in local service shops, where they can
work under the supervision of more com-
petent personnel.

The curtailment of new set production will
make the present-day TV set installer a pros-
pect for servicing education. The manner of
operation of the contract houses will no doubt
be changed-they'll have to drop the contract
idea completely and do cash and carry ser-
vicing. This will demand an increase in ser-
vicing personnel as compared to installation
personnel. It may mean that each contractor
will have to set up his own training program
or maybe enroll his men at his own expense in
some home study course. We might comment
that this is being done right now by a very
big service contract organization with ad-
vantage to the public, the men, and the com-
pany.

Rider's TV 6 AND TV 7
The impending curtailment of TV receiver

production some time in 1951, as well as the
very grave paper shortage, pose a problem
for us in connection with the forthcoming
Rider TV Manuals Volumes 6 and 7. Rider
TV Manual. Volume 6 will contain 2,300
pages (81/2" x 11") of TV data. Accordingly,
it is our plan to release Rider TV Manual 6
in March 1951 and 1iV Manual 7 soon there-
after. Each will be a full-size manual, if not
an over -sized manual. In that way be can get
into the hands of the servicing industry all
of the information which is vital to its opera-
tion.

Things have reached such a pass, relative
to paper and printing, that stocks must be
accumulated in order to accomplish a print-
ing. These two volumes will require ap-
proximately 200,000 pounds of paper. We
have been successful in exacting promises for
this amount in time for the printings. If you
are in the TV servicing business, you will
need these volumes. Contact your source of

(Continued on page 15)

RESOLVED IN 1951-

RESOLVE:
2 -7th KEEP MY SHOP CLEAN FIND U6HT.

1-70 KEEP ALL MY EQUIPMENT
IN 6000 WORKING ORDER 

3-7D BE CHEERFUL AND COURTEOUS
TOWARD CUSTOMERS .

4_70 WORK QUICKLY AND
ACCURATELY .
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MANUALS AND
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70DATE-
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YEAH PUT ME DOWN FOR
RI DEWS VOl21 AND W H I LE
YOU'RE AT IT, SEND ALONG THE
RECEIVING TUBE SUBSTITUTION
GOOK AND THE NEW RI DER CATHODE-
RAY SCOPE BOOK- I' M NOT
BREAKING MY RESOLUTIONS,

S YEAR 0



Beat the
Tube

Shortage!

This Sensational New RIDER Book Shows
You HOW to Do It!

RECEIVING TUBE SUBSTI-
TUTION GUIDE BOOK

by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

RECEIVING TUBE

I nu7i,
SUSSi1Tl'LION ,

GUIDE 500x' "

i1
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WR,M111.01. M401..

URGENT! Receiving
tubes are very scarce ...
and will get scarcer.
There is a wide scramble
for every type of tube,
and you can't always get
what you need. What can
you do when you can't
find a tube replacement?
How can you get .a set
working again? How can
you substitute one tube
for another?

HERE!
HERE Are The Answers To All

Tube Problems!
 2500 Radio And TV Tube Substitutions Are

Listed!

 TV Receiver Filament Wiring!
 Heater Substitution Wiring Instructions!
 Tube Types Classified By Functions!
 And A Wealth Of Other Priceless Data!
Here the serviceman will find 2500 radio and TV tube
types systematically listed in numerical sequence with
accompanying wiring instructions for making the substi
tutlons. There are views of original and substitute tube
sockets, and clear explanations for whatever changes may
be necessary. In this, one of the most important servic-
ing books ever published, and certainly a most timely
one right now, the serviceman will find the way to turn
out jobs that would otherwise remain on the shelf be.
cause of lack of proper tubes.
EXTRA! EXTRA! In addition to tube information...this
sensational book contains material on CathodeRay Tube
Characteristics, Cotnplete Tube Characteristics Chart,
Ballast Tube Data, Pilot Light Information, Resistors-
Capacitors-Transformer Color Codes, Transformer Sub-
stitution, Fixed Condenser Substitution, and Converting
Farm Radio for Electrified Operation.

224 Pages in Heavy Durable Paper
Cover. 81/2 x 11 inches. Only $2.40
ORDER YOUR COPY TODAY!
It will work for you every day!
It will help solve your tube prob-
lems every day! It will make
money for you every day!

Rush This Coupon Today

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, New York 13, N.Y.
Please send me copies of "RECEIVING
TUBE SUBSTITUTION GUIDE BOOK" at $2.40
per copy. I am enclosing check.  money -
order  in the amount of $ If,
within 10 days, I am not satisfied-I will re-
turn the book(s) in good condition, for refund.

Name

Address

City Zone State

Majestic 97 and 98 Series
(Continued from page 2)

hardware provided. See Fig. 1 for proper
hardware assembly and mounting procedure.

6. Remove the 6-32 grounding screw from
the yoke frame (see Fig. 1 for location). At-
tach the ground lug on the brown wire com-
ing from the chassis, and replace the screw.

7. Slide the beam bender over the neck of
the picture tube.

8. Connect the picture tube socket to the
tube base.

9. Connect the male octal plug from the de-
flection yoke and focus coil assembly to the
female octal socket from the chassis.

The rear panel adjustments that are illus-
trated for Models 1672, 1673, 1674, 1675, 19C6,
19C7, 1974, and 1975 apply to the other
models mentioned in this article. The loca-
tion of the front panel controls are shown for
Models 1974 and 1975 in Fig. 2, and for the
rest of the models in Fig. 3.

The circuit description for these models is
the same as that for the 94 Series, except that
in the section titled "Vertical Deflection Cir-
cuit (Block H)," the generated sawtooth
voltage is amplified by the 6K6 output tube
(V20), rather than the "other half of the
6SN7 duo -triode (V14)."

The Alignment Procedure, Video I -F and
Sound Alignment, and the R -F and Oscillator
Alignment for the 97 and 98 Series is the
same as that found for the 94 Series. The
Voltage Chart for all models except 14CT4,
1674, and 1900, is the same as that shown on
page 5-13. The voltage readings for Model
1900 are the same as those shown on page
5-13, except for the following changes : Pic-
ture tube (V1)-pin 2 is 2 v, pin 10 is 230 v.
Audio output (V4, 6V6)-pin 1 is N.C.,
pins 5 and 6 are -6 v. Ratio detector driver
(V6, 6AU6)-pin 1 is 4.5 v, pin 7 is 5 v. The
voltages on pins 5 and 6 of the 1st, 2nd, and
3rd video i -f tubes (V7 6AU6, V8 6AG5,
V9 6AG5) are 115 v. Video amplifier (V11,
6AC7)-pins 3 and 5 are 0.2 v, pin 4 is -2 IT,

pin 6 is 145 v, and pin 8 is 115 v. D -c
restorer - clipper - separator - amplifier (V12,
12AU7)-pin 1,is 90 v, pins 2 and 6 are 24 v,
and pin 3 is 25 v. Vertical sweep oscillator
(V14, 6C4)-no voltage on pin 1, pin 5 is
100 v, and pin 6 is -25 v. Horizontal sweep
output (V16, 6BQ6-GT)-pins 3 and 4 are
155 v, pins 5 and 6 are -26 v, and pin 8 is
7 v. High -voltage rectifier (V17, 1B3)-pins
2, 6, and 7 are 11.5 kv. Horizontal damper
(V18, 6W4)-pins 2 and 4 are N.C., pin 3

DEFLECTION YOKE
ADJUSTMENT

THUMB SCREW

SUPPORT
'BRACKET

GROUNDING
SCREW

DEFLECTION
YOKE

FOCUS
COIL

ION TRAP
MAGNET FOCUS COIL

ADJUSTMENT
WING NUTS131

TUBE BASE ION TRAP
THUMB NUT
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is 370 v, pins 5 and 6 are 210 y, pin 7 is
6.3 vac, and pin 8 is 0 v. Power rectifier (V19,
5Ú4G)-pins 2 and 8 are 380 v, and pins 4
and 6 are 365 vac. Vertical output (V20,
6K6)-pin 1 is 0 v.

The voltage readings for Models 14CT4
and 1674 are the same as those on page 5-13
except for the following changes: Picture
tube (V1)-pin 2 is 4.3 v, pin 10 is 245 v,
and pin 11 is 17v. Oscillator -converter (V3,
6J6)-pin 1 is -0.7 v, pin 2 is 0 v. Audio
output (V4, 6V6)-pin 1 is -138 v, pin 3
is 195 v, pin 4 is 210 v, and pins 5 and 6

o TUNING
 CHANNEL

HOR
GENT
e

VERT
SIZE

e
FOCUS

e
VERT
LIS

OBRIGHTNESS
 CONTRAST

CENTVENT¡`J\
e

ON'OFF
VOLUME Fig. 2. Front panel

layout for Models
1974 and 1975.

are ----9 v. Ratio detector -audio amplifier (V5,
6T8)-pin 6 is -0.5 v, pin 9 is 115 v. Ratio
detector driver (V6, 6AU6)-pin 1 is 8 v,
pin 2 is 8.5 v, pin 5 is 220 v, pin 6 is 105 v,
and pin 7 is 9 v. Third video i.f. (V9,
6AG5/6BC5)-pin 7 is 12 v. D -c restorer -
clipper -separator -amplifier (V12, 12AU7)-
pins 2 and 6 are 160 v, pin 3 is 162 v. Horizon-

VERT VERT VERT HOR
CENT LIN FOCUS SIZE CENT
e e e e e OTUNmG

 CNANNEL
O VERT HOLD
 HOR HOLD

OBRIGHTNESS
 CONTRAST O VOLUME

O OFF

Fig. 3. Front panel layout for Series 97 and 98.
tal phase detector (V13, 6AL5)-pin 1 is
6 v, pin 2 is -6 v. Horizontal sweep oscillator
(V15, 6SN7)-pin 5 is 100 v. Horizontal
sweep output (V16, 6BQ6-GT)-pins 3 and
4 are 210 v, pin 5 is 48 v, no voltage on pin
6, and pin 8 is 72 v. High -voltage rectifier
(V17, 1B3)-pins 2, 6, and 7 are 10.1 kv.

(Continued on page 10)

WASHER ILARGEI

NUT CASTING

E xPLODED VIEW OF DOT -DASH SECTION SHOWING
HARDWARE ASSEMBLY

1-51
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Fig. 1. Deflection yoke and focus coil assembly.
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CATHODE RAY
TUBE TESTER

TESTS ALL TV PICTURE TUBES
(MAGNETIC AND ELECTROSTATIC)

'SCOPE TUBES AND INDUSTRIAL CR TYPES
for True Beam Current (Proportionate Picture Brightness)
Tests ALL CR Tube Elements-Not Just a Limited Few

111.

*44'..//r,i,`

The new Precision CR -30 fills an obvious gap in the test
equipment facilities employed by TV service and installa-
tion technicians.
Because of the absence of a reliable cathode ray tube tester,
up to 50% of so-called "rejected tubes" are found to be fully
serviceable and should rightfully never have been "pulled
out."

Proven product of extended development, the CR -30 has been

IN FIELD OR SHOP
Tests CR Picture Tubes
Without Removal from

TV Set or Carton!

k

specifically engineered to answer the question, "Is It the TV
Set or is it the Picture Tube?"

The Precision CR -30, a complete and self-contained Electronic
Instrument, incorporates a TRUE BEAM CURRENT Test Cir-
cuit. The CR -30 checks overall electron -gun performance for
proportionate picture brightness as well as additional direct
testing facilities for accelerating anodes and deflection plate
elements.

The Precision CR -30 should not be confused with mere adapters connecting to ordinary receiving tube testers
which were never designed to meet the very specialized needs of CR tube checking. Similarly, it is not to
be confused with neon -lamp units or similar devices of limited technical merit and which do not check
all CR tubes or all tube elements.

GENERAL AND TECHNICAL SPECIFICATIONS
* Tests All Modern Cathode Ray Tubes:-Magnetic and

Electrostatic, 'Scope Tubes and Industrial Types.
* Tests All CR Tube Elements:-Not just a limited few.
* Absolute Free -Point 14 Lever Element Selection System,

independent of multiple base pin and floating element
terminations, for Short -Check, Leakage Testing and
Quality Tests. Affords maximum ánti-obsolescence in-
surance

* True Beam Current Test Circuit checks all CR Tubes with
Electron -gun in operation. It is the Electron Beam (and
NOT total cathode emission) which traces the pictures
or pattern on the face of the CR tube.

Total cathode emission can be very high and yet Beam
Current (and picture brightness) unacceptably low.
The CR -30 will reject such tubes because it is a true
Beam Current tester. Conversely, total cathode emis-
sion can be low, and yet Beam Current (and picture
brightness) perfectly acceptable. The CR -30 will prop-
erly pass such tubes because it is a true Beam Current
tester. The significance of the above rests in the fact
that Beam Current (and picture brightness) is primarily
associated with the condition of the center of the
cathode surface and not the overall cathode area.
(See illustration below)

* Voltage Regulated, Bridge Type VTVM provides the
heart of the super -sensitive tube quality test circuit.
Such high sensitivity is also required for positive check
of very low current anodes and deflection plates.

* Micro -Line Voltage Adjustment
Meter -monitored at filament supply.

* Accuracy of test circuits closely maintained by use of
factory adjusted internal calibrating controls; plastic
insulated, telephone type cabled wiring; highest quality,
conservatively rated components.

* Built In, High Speed, Roller Tube Chart.
* Test Circuits Transformer Isolated from Power Line.
* 45/e" Full Vision Meter with scale -plate especially de-

signed for CR tube testing requirements.
* Heavy Gauge Aluminum Panel etched and anodized.
* PLUS many other "PRECISION" details and features.

SERIES CR-30-In hardwood, tapered portable case, with
hinged removable cover. Extra -Wide Tool and Test Cable
Compartment. Overall Dimensions 171/4 x 133/4 x 63/4". Com-
plete with standard picture tube cable, universal CR Tube
Test Cable and detailed Instruction Manual.
Shipping Weight: -22 lbs Code: Daisy

NET PRICE:-$99.75

Su ek #ew eX. 30 on display at leading electronic equipment
distributors. Place your orders now to assure earliest possible delivery.

PRECISION
1l51 (QUIPM{MI

t flja-zk rdydry.racy

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York, U.S.A. Cables-Morhanex
In Canada: Atlas Radio Corp., ltd., Toronto, Ontario.

kl

Please mention Successful Servicing when answering advertising.
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Encyclopedia on Cathode -Ray

Oscilloscopes and Their Uses
By JOHN F. RIDER and SEYMOUR D. USLAN

Fully and clearly describes the oscilloscope
... its construction . . , its capabilities .. .

. . . its applications in servicing, engineering, re-
search ... with thousands of time -saving and labor-
saving references, charts, waveforms, etd.

All oscilloscopes produced during the past ten
years, a total of more than 70 different models, are
accurately described - with specifications and wir-
ing diagrams.

Planning to buy a scope? This book will help
you select the type best suited to your needs! If
you already own one, the book will show you how
to increase your instrument's. usefulness and, natu-
rally, its value to you!

We GUARANTEE that it will SAVE and
EARN many, many times its cost for you!

992 Pages
3,000 Illustrations
22 Chapters
Easy to Read

Half a million words
8 1/2" x 11" Size

Completely Indexed
Cloth -bound

Only $9.00

This FIRST and ONLY book of its kind
tells you everything that you should
know about an Oscilloscope!
WHAT it is .... what it can DO ...
and HOW to use it properly!

HERE IS A TYPICAL CHAPTER BREAKDOWN

CHAPTER 10 - THE BASIC OSCILLOSCOPE AND, ITS MODIFICATIONS.

THE BASIC OSCILLOSCOPE
Sections of the Basic Oscilloscope
The Cathode -Ray Tube
The Beam -Positioning System
The Vertical -Deflection Amplifier
The Horizontal-Defiection Amplifier
The Time -Base System .... .
The Synchronizing System
The Intensity -Modulation System
The Power Supply
Panel Organization of the Controls
Nomenclature of the Controls
Horizontal -Amplifier Control Nomenclature

FUNCTIONAL ORGANIZATION OF THE BASIC OSCILLOSCOPE
Direct Connection to Deflection Plates
The Cathode-RayTube with Amplifiers
Vertical. Deflection Only
Frequency 'Comparison
Horizontal Deflection Only

WAVEFORM PRESENTATION
Relationship ,Between Sweep and Signal Frequencies,
Integral and Fractional Sweep -Signal Frequency Ratios
Keeping the Pattern Stationary (The Synchronizing Control)
Variables in Waveform Display
Vertical Amplitude Variations
Insufficient and Excessive Synchronization
Sweep Frequency Higher Than Signal Frequency
Distortion of Complex WaveInput
Sweep Frequency for Complex Waves
External Synchronization of Sawtooth Oscillator
BO -cps or Line Synchronization of Sawtooth Oscillator
Distortion Due tp Nonlinear Sweep
Summary of Waveform Display
Sine -Wave Time Base Presentation

FACTORS CQNTROLLING'APPLICATION OF THE
BASIC OSCILLOSCOPE

Frequency as a Controlling Factor
-

Impedance of Deflection -Plate System
Low -Frequency Response of Cathode -Ray Tube
Operation Features of Vertical Amplifiers
Required Amplifier Gain
Frequency Requirements of Vertical Amplifiers
Importance of Harmonics

-

Pulse Duration and Rise Time
Bandwidth in Television Oscilloscopes
Composition of a Sawtooth Wave
Frequency Bandwidth for Sawtooth Waves
Phase or Time Delay in Amplifiers
The Behavior of Vertical -Amplifier Attenuators

Frequency -Response Curves
Limits of Bandwidth
Basis of Wide -Band Response
Frequency -Compensation Methods
The Advantage of Wide -Bandwidth Amplifiers

CIRCUIT FEATURES OF VERTICAL AMPLIFIERS
A -C and D -C Amplifiers
The Direct -Coupled (D -C) Amplifier

' Practical D -C Amplifiers
D -C Coupling and Square Wave Amplification
Phase Inverters and Push -Pull Systems
Advantages of Push -Pull Amplification -

Phase Relationship Between Input and Output Signals
Cathode -Follower Input System Circuits
Input Probes and Attenuating Cables

CIRCUIT FEATURES OF THE HORIZONTAL AMPLIFIER
Horizontal Amplifier Bandwidth
Horizontal Amplifier Input Impedance
X vs. Y Amplifier Circuits
The Horizontal Cain Control and Sweep Amplitude

fHE TIME -BASE GENERATOR (REPETITIVE SWEEP)
Visibility of the Retrace
planking of the Retrace
Markers by Blanking
Markers by Intensity Modulation
Triggered Sweeps
The Delay Circuit
Sweep Speed
Sweep Calibrator
Vertical Amplitude Calibrators

POWER -SUPPLY CIRCUITS AND OTHER CONSIDERATIONS
Power -Supply Frequency
Power -Supply Input Voltage.
Power -Supply Circuit Arrangements
Component Parts of Power Supplies
The Hatt -Wave Rectifier
The Full -Wave Rectifier
Filter Systems
The Voltage Divider
Voltage Regulators
irtultibeam Oscilloscopes

FREQUENCY COMPENSATION
Low -Frequency Compensation
!Ugh -Frequency Compensation
Shunt Peaking
Series Peaking
Shunt -Series Peaking
The Compensated Amplifier

Each and every chapter receives the sane detailed treatment. All phases of the cathode -my tube and oscilloscope are thorougrl:discussed. Here's the complete listing of chapter headings. Note how complete and up-to-date the coverage is. In addition you e'always guaranteed that a Rider test is authentic, accurate, and autlroritotirse.
Practical as well as theoretical applications to allassures you a working tool that will serve you continually in your daily work.

CHAPTER
Chapter 1 - Introduction
Chapter 2 - Principles of Electrostatic Deflection and Focusing
Chapter 3 - Principles of Electromagnetic Deflection and Focusing
Chapter 4-Mechanical Characteristics
Chapter 5-The Electron Gun
Chapter 6 - Deflection Systems
Chapter 7 - Screens
Chapter 8-Spot Displacement
Chapter 9.-Linear Time Bases (Sweep Circuit)
Chapter 10-The Basic Oscilloscope and Its Modifications
Chapter 11 - Synchronization
Chapter 12 - Phase and Frequency Measurements
Chapter 13-Nonlinear Time Bases

HEADINGS

Chapter 14-Auxiliary Equipment
Chapter 15-Testing Audio Frequency Circuits
Chapter 16 - Visual Alignment of AM, FM, and TV Receivers
.Chapter 17-Waveform Observation in Television Receivers
Chapter 18-AM, FM, and TV Transmitter Testing
Chapter 19 - Electrical Measurements and Scientific and Engi'

@leering Applications
Chapter 20-Complex Waveform Patterns
Chapter 21 -Special Purpose Cathode -Ray Tubes
Chapter 22-Commercial Oscilloscopes and Related Equipment
Appendix I - Characteristics of Cathode -Ray Tubas
Appendix B - Cathode -Roy Tube Basing
Appendix Ill-Photography Extensive Bibliography: Index
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The complete story of receiving an-

tenna knowledge! Supplies all of the
answers to WHICH type is best . e . e

HOW to use it .... and WHAT each
type can do!

TWO TYPICAL CHAPTER BREAKDOWNS

CHAPTER 6-THE THEORY OF SIGNAL INTERCEPTION
NOW THE ANTENNA INTERCEPTS A SIGNAL

THE CURRENT TREATMENT
Quarter -Wave Rod
Resonance
lalf-Wave Rod

Broadside Pickup
Short -Cut Method
Current Loops

VOLTAGE PHASE AT FEED'POINTS OF ANTENNA ROD

POWER EXTRACTION OF HALF -WAVE DIPOLE
Maximum Power Transfer
Standing Waves in Space
Near Field and Far Field
Effective Height
Received Signal Power
Effective Capture Area

bIRECTIVITY DIAGRAMS
Vertical Rotation
Horizontal Rotation
Three -Dimensional Directivity Diagrams
Standard Antenna

rHYSICAL LENGTH OF HALF.WAVE ANTENNAS

CHAPTER 7 - THE CENTER -FED
Effective Coplurn Arre

CONTROLLING FACTORS OF ANTENNA UTILITY

Ceneguretien
Uniform Cross Section
Effect of Configuration on Resistance of Uniform

Cross Section Antennas
Effect of Configuration on Directional Response of

Uniform Cross Section Antennas
Half -Wass Antennas with Non -Uniform Cross Section
Configuration of the Folded Dipole
Configuration of Coaxial Antennas
Shunt -Connected Center -Fed Antennas
Unbalanced Types
Summary

Physical Dimensions of Zero-db Antennas
Physical Dimensions of Center -Fed Half -Wave An-

tennas

Relationship Between Circular, Square, and Strip
Conductors

Power Transfer Capabilities el a Zera-db Antenna
Heat Loss of Antenna
Losses Due to Mismatch of Resistance
Standing -Wave Ratio
Equivalent Antenna Action OR Resonance

I
homer
hooter
hepter
hooter
hooter
hepter
hepter
hepter

TABLE O
1 -Review of Definitions and Terminology
2-The Television Signal and its Bandwidth
3-Problems of Television Reception
e - The Electromagnetic Wove
5-The Radio Poth
6-The Theory al Signal Interception
7- The Center -Fed Zero-db Hall -Wave Antenna
B-Comparison of Zero-db HalfWane Antennas

POWER DELIVERING ABILITY OF ANTENNAS
Internal Resistance
Radiation Resistance
Optimum Load Resistance
Mismatch
Systems Operated Off Resonance

RESONATING AN ANTENNA BY ADDING
EXTRA COMPONENTS

PRACTICAL EFFECTS OF OPERATING ANTENNAS
OFF RESONANCE

FREQUENCY CHANGES VS. LENGTH CHANGES

FEEDING THE HALF -WAVE ROD

USE OF ANTENNA SYSTEMS AND GROUND PLANES
Antennas Placed over Large Reflecting Surfaces
Modification of Free -Space Pattern
Antennas Very Close to Reflecting Surfaces

DIRECTIVITY OF RECEIVING ANTENNAS OVER
A FREQUENCY BAND
Higher -Order Resonances
Variation of Broadside Signal

SIMPLE ZERO -GAIN ANTENNAS
Choice of Impedance

ZERO-DB HALF -WAVE ANTENNA
Antenna Matching over a Frequency Band
Resistance of Center -Fed Half -Wave Antenna With

Uniform Cross Section
Surge Impedance of Center -Fed Antennas
RA and Qa of Center -Fed Antenna Over a Wide Fre-

quency Band
Nonharmonic Relationship Between Resonant Fre-

quencies of Antennas
Summation of Band Width Characteristics for Center -

Fed Antennas

QUALITY OF SIGNAL POWER DELIVERED TO THE LOAD
Effect of Highly Frequency -Selective Antenna
Safe Limits of Antenna Sharpness
Echoes Created in the Antenna System
Echoes Created by Antenna -To -Load Mismatches
Echoes in Other Parts of the System
Summary

Directional Response of Canter -Fed Half -Wave Antenna
Directional Response of Tiny Segment
Response of Complete Antenna
Noise -Rejection Capabilities
Broadside Response Over a Frequency Band
Appearance of New Lobes
Response Variations With Frequency
Summary

F CONTENTS

Chapter 9- Parasitic -Element Antennas
Chapter 10 - Horizontally Polarized Antennas
Chapter 11 - Vertically Polarized Antennas
Chapter 12 - Practical Aspects of TV and Other Receiving An.

tennas
Review Questions
Index

Chapterand Bibliographies

TV and Other Receiving Antennas

(Theory and Practice)
By ARNOLD B. BAILEY

If you have any questions about receiving
antennas - you'll find the answers

in this book . . e

Teacher, engineer, student, service technician -
all can use this text. WE GUARANTEE IT! Antenna
data never before published anywhere will be
found in it. And it's readable - because mathe-
matics has been translated in tables, charts, and
graphs.

The analysis and preselection of antennas are
aided by merely referring to the data pages on
approximately 50 different basic types. The advan-
tages and disadvantages of each type are discussed,
and suggestions are given as to what antennas are
required in the various reception areas.

Everything you hoped fore .. and asked for

606 Pages
Cloth -bound

310 Illustrations
5%" x 8 %r"

/Economically priced . . . $6.00
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Majestic 97 and 98 Series
(Continued front page 6)

Horizontal damper (V18, 6W4)-pin is -85
AT, pins 5 and 6 are 225 v.

Model 1671 uses a single 5" p -m speaker.
Models 16CT4 and 16CT5 use .a single 10"
p -m speaker. The schematic for Series 97 and
98 is the same as that which appears on page 5-
14 except for the following changes in the ratio
detector driver stage. A 100 -ohm resistor,
R10, is inserted from the junction of R28 and
C49 to pin 1 of V6, the 6AU6 ratio detector
driver. Capacitor C55, the 0.02-µf capacitor
connected from pin C of ratio detector trans-
former T6 to ground, has been relocated and
now goes from pin C to pin 7 of V6, the ratio
detector driver. The value of C55 has been
changed to 5000 µµf. A 5000-µµf capacitor
C32 has been added from pin 7 to pin 2 of V6.
An 82 -ohm resistor 1226 has been inserted
from pin 7 to R27, the 1,000 -ohm grid re-
sistor.

The schematic for models 14CT4 and 1674
is the same as that described above for Series
97 and 98 except for a change in the sweep
circuit. Resistor R18, 390,000 ohms now goes
from the junction of R83, 100,000 ohms, and
C79, 13 µµf, 2 kv, to the junction of R48 (the
250 -ohm resistor going from ground to pin
8 of the horizontal sweep output tube V16)
and R80 (mentioned below), instead of from
R83 and C79 to ground. Resistor R80, that
was connected from ground to capacitor C92
(connected to pin 8 of V16), was relocated
and now goes from the junction of R18 and
R84 to R85 (mentioned below), and the value
of R80 has been changed from 47 ohms to
470 ohms, 7 watts. Resistor R85, the 30,000-

C778
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Fig. 4. Additional circuit changes for Majestic Series 97 and 98.
ohm resistor that was connected in parallel
with R87 (30,000 ohms) going to the +360-
volt buss, has been relocated. It noes goes
from ground to R80, and the value has been
changed to 100 ohms, 2 watts. The value of
R87 has been changed from 30,000 ohms, 2
watts, to 12,000 ohms, 2 watts.

The schematic for Model 1900 is the same
as that for the 97 and 98 Series appearing on
page 5-14 except for the following changes.
The value of C88, connected to pin 2 of V10A,
the 1/2-6AL5 video detector, has been
changed from 10 µµf to 15 µµf. Capacitor
C67, 10 µf, 150 v, connected to pin 6 of the
video amplifier V11 and ground has been

oppOrtunity.

knocks

...for
you!

Write for

new free
TECHNILOG
A comprehensive UNIVERSITY
handbook on sound costing tech-
nique and equipment. Shows all
toe need to know about selection
and instollotion of University
loudspeaker equipment.

BUSINESS OPPORTUNITIES
WANTED-Radio,

Music,
ANTED_Radio,Music,

and Applianceand service
stores. Earn substantial

extra income. Sell and install
high fidelityand

public address equipment
to presentcustomers,merchants, church, town

etc. Negligible
investment,

use pres.ent
facilities.special

equipment
re-

quired, only imagination
and initiative,

io

Giving any thought lately to new sources of
revenue, now that mainstay goods are get-
ting scarce? There is a way you know! Alert
dealers are finding local merchant friends,
as well as neighborhood civil, social, and
religious- services responsive to the obvi-
ous advantages of SOUND. Besides, every
radio, TV, record, or service customer is a
hot prospect for the sale of a high fidelity
loudspeaker - at the right price! No ex-
pansion of sales force necessary, big volume
sales possible through regular channels.
University loudspeakers make the job easy
-a real profit opportunity for which you
are already tooled up.

ADDRESS INQUIRIES TO DESK 16
t

. b UNIVERSITY LOUDSPEAKERS  INC
_'; / 80 SO. KENSICO AVE., WHITE PLAINS, NEW YORK

Please mention Successful Servicing when answering advertiels.
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removed, and C77C, 10 µf, 450 v, inserted
in its place. The value of R108 connected to
pin 8 of V12A, the 1/2-12AU7 d-c restorer
sync clipper, has been changed from 8,200
ohms to 7,000 ohms ; and the value of resistor
R52, connected from R53 to the + 360-volt
buss in the same circuit has been changed
from 12,000 ohms to 11,000 ohms. The value
of resistor R100, connected from the junc-
tion of pin 2 of V12B and pin 6 of V12A
to R116 has been changed from 1'megohm
to 2.2 megohms. The 470,000 -ohm resistor
R116 has been deleted from the circuit and
a direct connection used in its place.

Model 1900 is the only receiver which is
not equipped with a built-in antenna. The
two connections from the terminal strip go
to the tuner. Since the built-in high -frequency
antenna is not used, the 300 -ohm transmis-
sion -line matching section, the two 5000-µµf
capacitors C112 and C113 attached to this
section, and the line choke L21 (that are
shown in the schematic on page 5-14) are also
omitted in this model. In place of C114 and
C115, 5000 µµf, two 0.01 µf capacitors, C78
and C79 are connected from the terminals of
the primary of T11 to ground. The vertical
centering control R14, 10 ohms, has been
relocated as shown in Fig. 4. On all other
models in the 97 and 98 Series it goes from
coil L12, connected to the power rectifier, to
the yellow lead of focus coil L14. In Model
1900 L12 is connected directly to the junction
of C81A and the yellow lead of the focus
coil, and capacitor C89, 500 µf, that was con-
nected in parallel across the vertical centering
coil, has been deleted. The vertical centering
coil is connected, as shown in Fig. 4, from
ground to the 3.3 -ohm resistor R60 (going
to the -2.5 -volt line). The taps from the
vertical centering control are connected as in
the 97 and 98 Series schematic.

Additional changes in Model 1900 are
shown in Fig. 4. The lead from C77B and C
goes directly to the green lead of the focus
coil. The lead and the 270,000 -ohm resistor
R79, from the yellow lead of the focus coil
to pin 5 of V15 the horizontal sweep oscil-
lator, have been deleted. The lead from the
horizontal size coil L10 and capacitor C79
to R83 have been deleted. Tap 2 or T12 goes
to the 470,000 -ohm resistor R96, the lead from
pin 1 of V15 goes to the junction of C100
and R90, C74 goes to the red lead of the ver-
tical oscillator transformer T8, R74 goes to
the red lead of T9, and R85 and R87 go to the
tap on the horizontal centering control R12.
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NEW! REVISED AND ENLARGED!

RADIO OPERATOR'S LICENSE Q & A MANUAL
by Milton Kaufman

UP-TO-DATE as of Sept. 1950 FCC supplements, systematically listed here are the questions and
answers to past FCC exams, plus a FOLLOW THROUGH discussion ... a simplified explanation
of the answer, so necessary for a complete understanding of the technical question.

CONTENTS
Element I -Basic Radio Laws, Rules, and Regulations; Element II -(New) Radiotelephone Operating
Practice; Element III -Basic Theory and Practice, Radiotelephone, and (New) Basic Radiotelephone;
Element IV -Advanced Radiotelephone; Element V -(New) Radiotelegraph Operating Practice; Element
VI -Radiotelegraph and Advanced Radiotelegraphy; Element VII -Aircraft Radiotelegraph for Flight
Radio Operator; Amateur Radio Questions and Answers; Rules Governing Amateur Radio Service;
Classes B and C Amateur Radio License Examination Questions and Answers; Class A Radio License
Examination Questions and Answers; Appendix I -Part 13 -Rules Governing Commercial Radio Operators;
Appendix II -Extracts from Radio Laws; Appendix Ill -Conventional Abbreviations; International Morse
Code; Appendix IV -Small Vessel Direction Finders; Appendix V -Automatic Alarm; Index of Subjects.

766 Pages 240 Illustrations 51" x 81/2' .Only $6.60

Capehart-Farnsworth CX-33
Where vertical instability occurs, check

capacitor C-230 from the cathode of the
12AU7 pre -sync separator. The lead may
have been broken in shipment. Check the
value of R-256 grid resistor of the 6SN7
sync -clipper to ground, and if -it is higher
than 3.9 megohms, replace. Check R-269, the
38,000 -ohm temperature compensating resis-
tor in series with the vertical hold control.
Its normal value (at 25° C) is 38,000 ohms,
plus or minus 20%. As the chassis operating
temperature rises, its value will decrease to
a minimum of 18,500 ohms, plus or minus
20% (at 65° C). Replace this resistor if it
is out of these limits, and especially if it in-
creases in value.

Emerson 66B, 86B; 611, Ch. 87B
In the Oscillator Alignment Chart, under

the column headed VTVM, the VTVM goes
to the junction of R41, C28 and C29 for
Chassis 66B, only. For Chassis 86B and 87B,
the VTVM should go to point C.

Associated Merchants 114C, 114T,
116C, 116CD, 16RCT.

The service data for these models are the
same as those for Bendix Models 2051, 3051,
6001, 6003, and 6100 except for the parts
listed below :
Stock

No.
BZOD50

BZOb51

FW0P02

FW0P03

FW0P05
FWOP07
HKOR21
HZ0H21
KBOB06

KCOB24

KCOB24

KCOB25

KCOB25

KC0B26

KCOB26

KCOB27

KCOB29

SOOD15
ZW1T09
ZW1V10
ZW1V11
ZW1V73
ZWIV17

Description
Baffle, wood & grille cloth (16" console

w/o doors)
Baffle, wood & grille cloth (16" console

w, w/o doors)
Frame, wood, 16" picture (16" console

w, w/o doors)
Frame, wood, 16" picture (16" console

comb.)
Frame, wood, 14" picture (14" table model)
Frame, wood, 14" picture (14" console)
Knob, door pull (16" console comb.)
Handle, door (16" console w doors)
Knob, control channel indicator (all

models)
Knob, control, fine tuning (all models

except 16" console comb.)
Knob, control, fine tuning, radio tuning

(16" console comb.)
Knob, control, hor. hold (all models except

16" console comb.)
Knob, control, hor. hold, TV Vol Radio

Vol (16" console comb.)
Knob, control, contrast (all models except

16" console comb.)
Knob, control, TV contrast, radio tone,

Radio -Off -TV (16" console comb.)
Knob, control, Off -On -Volume (all models

except 16" console comb.)
Knob, control, radio bandswitch (16"

console comb.)
Socket, dial light (16" console comb.)
Cabinet (14" table model)
Cabinet (16" console model w/o doors)
Cabinet (16" console model w doors)
Cabinet (16" console comb.)
Cabinet (14" console model).

Garod 12T6, 14C4, 14T2, 14T6, 16C6,
Series 94

Except for cabinet designs or picture tube
size, Models 12T6, 14T2, and 14T6 are the
same as Model 12T2, Model 14C4 is the same
as Model 12C4, and Model 16C6 is the same
as 16C4.

e
Bendix 2025, 3033, 6002

These models use tuner assemblies
AROTO4 (type 1), AROTO5 (type 2) and
AROTO3 (type 3) as mentioned in the parts
lists for the models. The schematic for
AROTO4 and alignment notes are given in
the service data for Models 2025, 3033, and
6002. The schematic and alignment notes for
tuners AROTO3 and AROTO5 are given in
the service data for Models 2051, 3051, 6001,
6003, and 6100.

Music -sweet music to his ears!

And why not? A satisfied customer has
telephoned -yes, actually telephoned -to
thank this service -dealer for the swell repair
job on his TV sets.

Your customers may not take the trouble
very often to do this, but you can bet your
last dime that a dissatisfied customer will lose
no time in telling you what he thinks. This
means call-backs on which you lose time,
money, and reputation.

The trick, of course, is to eliminate call-
backs. Unfortunately, you can't .eliminate
them all. But, you can keep them to a mini-
mum by using only parts on which you can
stake your reputation.

Look at any tube marked TUNG-SOL.
There is the same tube -the same perform-
ance standards -the same dependability

which eight out of ten leading set manufac-
turers use for initial equipment. All TUNG-
SOL tubes are made to meet their require-
ments. So, when you make replacements with
TUNG-SOL tubes, you're putting back into
the set the same high quality with which it
left the factory.

This TUNG-SOL "one standard" policy
safeguards your service work, your prestige
and your profit.

Tell your distributor's salesman you'd
rather have TUNG-SOL tubes.

TUNG-SOLLAMPWORKS INC., NEWARK4, N. J.

Sales Offices: Atlanta, Chicago, Dallas, Denver,
Detroit, Los Angeles, Newark

1

ONE STANDARD -The best that can be made -

For Initial Equipment and Replacement
Please mention Successful Servicing when answering advertising.
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See these big -space ads! They're appearing in the Satur-
day Evening Post, Life, Look, and Collier's Magazine.
Each is loaded with stop -appeal and sales -appeal. Each
one features an endorsement of your service by a famous
star such as Paulette Goddard, Marie Wilson, Diana
Lynn, or Patrice Munsel.
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HERE'S the hardest hitting ... and the most complete advertising campaign
ever planned, to bring service business to every dealer who displays the

Sylvania emblem.
All during 1951, your prospects are certain to SEE, HEAR, and READ about

your expert service in magazines, on television, and through window displays.

Tying everything together is the greatest and most
colorful dealer tie-in program you have ever seen!

You get FREE giant, full -color displays of the fea-
tured stars. You get counter cards ... bright window
streamers ... spot radio announcements ... mailing
pieces ... all designed to identify you as the Sylvania
Service Dealer advertised on television and in the
national magazines.

Ash your jobber for full information about the bigger -
than -ever 1951 Service Dealer Advertising Program. If
he can't give you all the facts, mail the coupon now!

Be sure to display this emblem. Put up these
Sylvania decals right now! This seal is the tar-
get of the whole Sylvania Service Dealer cam-
paign. Put them on your windows and on your
trucks. Made in 8 -inch and 12 -inch sizes. Order
a supply from your jobber TODAY! They're
free!

ELECTRI C
NT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOIAMPS; TELEVISION SETS

The great Nation-wide TV show, "Beat the
Clock," featuring Bud Collyer over CBS -TV,
will go to bat for your service and the Sylvania
products which you sell. Clever animated car-
toon commercials on the CBS -TV station in
your area will inform prospects of your expert
workmanship and prompt service.

DEADER

TIE -1N

PROGRAM

"Service business is
booming . . . tie-in
with Sylvania's na-
tional advertising and
get a bigger share!"

DoPtR
Q270nia

Electric Products iEmporium,
Pa,Pleasesend me details
aboutsthe gre`teslRade-hTeoroft!eizdceisadryz,iné

carpazgnName



14

RADIO FREQUENCY PROBES

(Continued from page 1)

Substituting this into the equation above :

Zr_Qr2 LW,
QY

or
Zr = Qr Wr L.

Let us, for example, compute the resonant
impedance of a tuned circuit having an in-
ductance of 5 microhenrys, a Q of 200, and a
resonant frequency of 10 megacycles. Using
the equation above,

Zr = 200 X 27r X 107 X 5 X 10- 6
or

Zr = 62,800 ohms.

Using the impedance just obtained and com-
paring it to that of the probe analyzed above,
we find that  the tuned -circuit impedance will
be reduced by approximately 5 per cent when
the probe is connected across it. The gain and
selectivity of the circuit will be similarly af-
fected.

Coil and capacitor circuits of conventional
design have maximum, Q values of from 200
to 300, so that a good 5-µµf input -capacitance
probe is usable up to 100 megacycles or so. At
still higher frequencies, circuits having very
high Q values are encountered. A resonant
line is an example of a circuit capable of build-
ing up a very high impedance at frequencies
above 100 megacycles. Some newly developed
high frequency diodes are available:, and ac-
complish significant reductions in the input
capacitance. Some of these with their charac-
teristics are listed in Table 1.

There are two additional considerations in

mately one-half the resonant frequency. The
error gradually increases until, at resonance,
the reading on the meter is 200 to 300 per cent
higher than the actual voltage. After reson-
ance, the error decreases rapidly and finally
becomes a negative one. It should be em-
phasized.that the resonant frequency of the
whole probe is considerably below the reso-
nant frequency of the tube alone. For in-
stance, a tube may have a resonant frequency
of 1,000 megacycles, yet the probe it is used
in, even when of the best design, will resonate
at 500 megacycles or less.

Other causes for error in the meter reading
near resonance are the increased loading ef-
fect accompanying resonance and the transit -
time effect of the diode. The transit time is
the period it takes for an electron to move
from the cathode to the plate of the tube. At
high frequencies, the movement of electrons
between the tube elements is not simultaneous
with the change in grid voltage. Because of
this, the relation between the plate current and
the applied signal voltage is subject to error;
the higher the frequency, the larger the error.

Large connecting clips and long leads may
increase regeneration in circuits under test
due to their inherent inductances and capaci-
tances. At 10 megacycles, leads of No.. 18
wire, or larger, and two or three inches long
do not seriously disturb most circuits. At 50
to 100 megacycles, the shortest possible leads
should be used as well as the smallest clips or,
better still, the leads should be soldered di-
rectly to the circuit. Above 100 megacycles,
even more stringent precautions should be
taken such as extensive shielding of all com-
ponents. Some probes have removable tips,
etc., to improve their operation at very high
frequencies.

TABLE 1

HIGH FREQUENCY DIODES USED IN RF PROBES

Tube
Name

Heater
Voltage
(volts)

Heater
Current

(amperes)

Input
Capacitance

(micromicro f arads)

Resonant
Frequency

(megacycles)"
Tube
Type

6AL5
1247
9004
9005
9006 .

2,01C

6.3
0.7
6.3
3.6
6.3
5.0

0.3
0.065
0.15
0.165
0.15
0.34

3.2
0.6
1.6
1.0
1.6
0.7

700

850
1500

700
2800

Miniature
Sub,Miniature
Acorn .
Acorn
Miniature
Eimac

the application of diodes to high -frequency
measurements. In the above analysis, the ef-
fective series inductance of the probe input
circuit has been neglected. Also, no mention
was made of transit -time effects. Both of
these limit the frequency range of a diode
rectifier.

Neglecting resistance effects, a probe looks
like a capacitance to the, circuit across which
it is connected, at all frequencies up to about
several hundred megacycles, above that it
looks like an inductance. This is due to the
fact that, in addition to the above discussed
shunt capacitance, there is always series in-
ductance in the internal circuits of the probe.
This inductance, composed of the inductance
of the series leads, the seriesinductance of the
input coupling capacitor, and the inductance
of the leads inside the tube, usually varies
from 0.01 to 0.1 microhenry.

As the frequency at which measurements
are made is increased, the probe resonance
(the frequency at which the capacitive react-
ance equals the inductive reactance) is ap-
proached, reached, and passed. The effect of
resonance starts to show up as an increase in
the reading of the voltmeter above approxi-

Crystal Probes
Germanium crystals are coming into con-

siderable use for high -frequency probes. They
have advantages of simplicity, freedom from
contact potential, extended high -frequency re-
sponse, low input capacitance, and small phys-
ical size. However, they have several serious
disadvantages in that they are relatively un-
stable, show large variations in current due
to temperature changes, are limited in voltage
acceptance, and show wide variations in loss
factor. The technique of manufacture as well
as the general characteristics of germanium
crystal diodes is being constantly improved.
The best types available today are many times
better than those which were available a few
years ago.

Germanium crystal diodes are being made
in increasingly smaller sizes. Some of the
latest types are only about 1/2 -inch in length
and less than 1/4 -inch in diameter as shown
in Fig. 3. The series inductance and shunt
capacitance of these elements are correspond-
ingly small, and the frequency response is
uniform to hundreds and even thousands of
megacycles. Many commercially available
crystal probes do not approach the inherent

Successful Servicing, January, 1951

frequency response of the crystal due to in-
adequate general probe design. This is un-
fortunate, since most of the real advantages
of crystal probes are found only at the very
high frequencies (50 megacycles and higher).

Courtesy Sylvania Electric Products Inc.

Fig. 3. Two crystal diodes of the type used in
r -f probes. On the left is shown the ceramic
type where the crystal is enclosed in a ceramic
cartridge with metal caps. The one on the
right consists of a crystal contained in a

hermetically sealed glass container:

For frequencies less than 50 megacycles, the
crystal probe is at best, equal to the vacuum-
tube probe, and as the frequency is decreased,
it becomes definitely inferior in several re-
spects.

At low frequencies, the back resistance (the
resistance at negative voltages), becomes an
important characteristic. In most tube diodes
it is at least high enough so that it can be
neglected in comparison with the usual shunt
resistance and other shunts in the circuit. That
is to say, it is negligible compared to resist-
ances of the order of 5 megohms. However,
almost all germanium crystals have back re-
sistances ranging from a few thousand ohms
to a few megohms, and these must be taken
into consideration at low radio and at audio
frequencies. Since the back resistance is ef-
fectively in parallel with the probe input, it
may seriously limit the input impedance of the
probe at low radio frequencies and at audio
frequencies.

It should be noted that there may be con-
siderable variation in back resistance among
crystals of the same type, even those made
by the same manufacturer. The back resist-
ance is also, generally, a function of applied
voltage. A crystal which shows a relatively
high back resistance on small signals may
show a considerably smaller resistance on
large signals. Therefore, crystals for volt-
meter use should be tested carefully for back
resistance and voltage tolerance.

One characteristic of crystal probes which
make their use more convenient is that they
have no contact potential. Thus, they may be
used to feed directly into a single -ended d -c
voltmeter without requiring special balancing
provisions in the amplifier. They are, there-
fore, useful as a means for converting a d -c
voltmeter of the electronic type having a
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high -impedance input into an a -c and r -f meter
without circuit changes. Since crystal diodes
are usually used as peak rectifiers, a special
calibration may be necessary. For readings
above a few volts, approximately correct rms
voltages will be indicated by the d -c meter if
a dropping resistor equal to 40 per cent of the
d -c voltmeter input resistance is placed in
series with the crystal probe. This resistor
also functions effectively as a filter resistor
to reduce the effects of a.c. or r.f. on the d -c
voltmeter circuits.

Figure 4A is an illustration of a typical
crystal probe, and Fig. 4B is the circuit. The
probe shown here has an input capacitance
of 3.5 µµf, and an input resistance of approxi-
mately 0.25 megohms at 500 kc, and 25,000

Fig. 4. In (A) is shown a
breakdown photograph of a
typical crystal diode probe
used for r -f measurements.
The input coupling capacitor
is located in the head of the
probe and is only partly
seen. (B) is the circuit of
the probe shown in (A).

ohms at 100 Mc, so that it will give accurate
readings up to about 200 Mc. The probe is
designed to withstand loads of 400 volts d.c.
A short ground lead and prod is shown in the
illustration; in most cases the ground lead
ends in an alligator clip. It is important to
note that when measuring high -frequency
voltages. the ground lead should always be
connected to a point as close to the point
being measured as possible to make certain
that there is an adequate return path.

The input capacitance of a crystal probe
may be kept down to 1 or 2µµf, in that in
this respect they are inherently superior to
vacuum -tube probes. Since the crystals have
relatively low back resistances, no shunt load
is required. This aids in keeping down the
shunt capacitance and prevents detuning when
they have a relatively large temperature co-
measuring tuned circuits.

A serious disadvantage of crystals is that
efficient of rectification efficiency. Although
this affects their operation when the load re-
sistance is low, it also shows up in high -im-

pedance peak response circuits such as is found
in a crystal -diode probe. Because the effi-
ciency of rectification changes with the tem-
perature of the crystal, the calibration of volt-
meters using crystal probes is unreliable where
relatively large changes of temperature are
experienced.

In addition to the characteristics of crystals
noted above, two others should be mentioned.
Crystal rectifiers have a tendency to drift
under an applied voltage. Accompanying this
drift there is usually a considerable change
in back resistance. Also, crystals are limited
in the voltage that can be safely applied to
them. Some older types are permanently in-
jured by the application of 20 to 30 volts of
or more and will recover after momentary

(4)

Courtesy United Technical Laboratories

OOlpt 4.7 MEG

PROBE
TIP

+ 1N34 TYPE
CRYSTAL DIODE

(B)

overload. Welded contracts appear to be ad -
signal ; some newer types will take 100 volts
vantageous in helping a crystal to recover
after overload.

The major considerations in the selection
of a probe for any job or meter are the fre-
quency range in which the probe will be used
and the voltage the probe will be subjected
to. Whereas crystal probes are useful in the
upper frequencies (up to about 200 Mc), their
voltage Measuring range is limited to about
20 -volts rms. Where it is expected that the
r -f voltage to be measured exceeds this
amount, it is necessary to use a probe with
a conventional diode tube. In selecting a probe
the features to look for are a ground lead
with an alligator clip or some similar method
for thoroughly fastening the ground lead to
the chasis or ground, a body design which
is thin and long enough to keep the hand
away from high -voltage spots in the equip-
ment being measured, accessibility of the
probe to servicing, ruggedness of design, and
durability.

 Curtain Time
(Continued from page 5)

supply at once and place your order, because,
-

judging by our experiences during the past
three months, we cannot guarantee an ade-
quate stock to every jobber..

We might mention to those men who have
had some difficulty in securing their copy of
our RECEIVING TUBE SUBSTITU-
TION GUIDE BOOK, that the first print-
ing of 25,000 copies was completely sold out
21 days after publication. By the time this
house -organ appears, the second printing will
have reached our jobbers, but, as you can
see, it was impossible to avoid the back -order-
ing situation and the delay between the first
and second printings.

We might remark that if you need any
Rider Manuals, get them as soon as you can.
Also bear in mind that when you work with
Rider Manuals, you are using the same in-
formation which the manufacturer is using
in his servicing operations, and, that with the
exception of the set manufacturer himself, no
other source of service data can equal Rider
Manuals in authenticity, accuracy, and com-
pleteness of coverage. Rider Manuals have
been proven Best by Test over 21 years of
Test.

JOHN F. RIDER
Erratum

In Rider's TV Manual Volume 4, Crosley
pages 4-13 through 4-22 are corner carded
9-403, M3LD. These pages should read 9-
409, M3LD.
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An Indispensable

EMERGENCY
Tool for Every TV and
Electronic Technician!

MKT
Reg. U.S. Pat. Off.

SOLDERING IRON
 250 Watts  Maintains Soldering Temperature for 6 to
8 Minutes  No Electricity  No Flame  No Blowtorch

Pull the Trigger and the Iron Heats Itself
In Less Than 10 Seconds!

QUIK-SHOT is a "must" for every emergency when
line power is not available nor convenient. Heat is gen-
erated internally through the QTIIK-SHOT cartridge
which is inserted into the iron. UNCONDITION-

' ALLY GUARANTEED! Absolutely safe. Accepts 8%",
3/," and 1" tips.
Model QS 38 (s/s" Pyramid or Chisel Tip) $7.50
Model QS 58 (%" Pyramid or Chisel Tip) $7.50
Model QS 100 (1" Chisel Tip Only) $8.25
All standard models complete with 4 QUIK-SHOT

Cartridges ,and Pyramid Tip.
QUIK-SHOT Cartridges (12 in carton) - $1.92

SEPARATE TIPS
'/s" or %" Pyramid or Chisel $2.25
1" Chisel Only $3.00

Ask Your Jobber or Write Direct

JOHN F. RIDER LABORATORIES, Inc.
480 Cona! Stree! New York 13, N. Y.

FREE!
NEW @MD

Cartridge Replacement
GUIDE.

SHURE NoTHOf

A TURN OF THE DIAL GIVES THE CORRECT

REPLACEMENT MODEL OF ALL SHURE
CARTRIDGES AND MOST OTHER MAKES

Ask your Shure Distributor for a "Guide"
-or write direct, giving us his name.

SHURE BROTHERS, INC.
Microphones and Acoustic Devices

'225 West Huron -Street  Chicago 10, Illinois

Please mention Successlui Servicing when answering
advertising.
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Farnsworth P71, P72, P73; Capehart-
Farnsworth P77, P777

The failure of the changer to shut off after
playing the last record may be caused by dust
or foreign particles collecting between the
inner tube (No. 11379) and the outer tube
(No. 55334) or by corrosion on the two parts,
making their movement sluggish. This may
be checked easily. The weight of a 10" record
on the single speed changer and a 7" record
on the dual and triple speed changed should
hold the spindle down. When the record is
dropped to the turntable, the unloaded spindle
should raise up approximately 1/16". If the
spindle does not raise freely, it should be dis-
assembled and cleaned. If corrosion is dis-
covered after disassembly of the spindle, it
may be removed from the compression rod
(part of No. 13674) and from the outer sur-
face of No. 11379 by polishing with crocus
cloth. The best way to remove corrosion from
the inner wall of part No. 11379 is to use a
pipe cleaner, rouge and a rust solvent. After
cleaning thoroughly in this manner, an un-
used pipe cleaner should be inserted in order
to remove any remaining rouge and rust sol-
vent before re -assembly of the parts. Do not
use any lubricant. The same will apply to the
inner wall of the outer tube No. 55334. When
re-assemblying, be sure that the small washer,
No. 55345, between the spring collets and the
rubber is installed cup side down. If installed
with the cup side up, two or more records
will drop. As a final note on this point, spindle
corrosion has nothing whatsoever to do with
failure to drop records properly, unless, of
course, the spindle parts are completely
"frozen."

Failure of the changer to drop records
properly may be caused by a spring collet, or
by improper adjustments. In checking for
proper adjustment, there are three dimen-
sions which must be observed closely. Adjust-
ing nut No. 37344 on the bottom of No. 13674
spindle must be set so that rubber washer,

part No. 62152, when fully compressed does
not exceed 0.337 inches in diameter. Original
engineering specifications on this part were
0.312 to 0.325. In order to operate more satis-
factorily on older records, this was later in-
creased to 0.335 to 0.337, although the original
specifications should be entirely satisfactory
on new records which are in good condition.
If necessary to change adjusting nut No.
37344, be sure locknut No. 2015-002 is tight-
ened securely.

Capehart-Farnsworth P-777
The rubber belt may run off the 78 -rpm

drive, due to the motor mounting frame being
bent slightly, causing misalignment of the
shafts. This should not be difficult to check,
and if bent, to correct. If, for some reason,
it proves impossible to effect permanent cor-
rection, then the only solution would ob-
viously be replacement of the motor assembly.

Also check for excessive friction in the
45 -rpm bearing. This pulley may be removed,
and, if there is any tendency to excess fric-
tion, ream it out slightly, apply lubricant,
wipe off the excess lubricant and replace. This
may also be the correction for one of those
hard to locate sources of "wow" or speed
variation, noticeable especially on 33- and 45 -
rpm records.

MOTOR FIELD

FRONT PLATE

OLOR ROTOR

SLEEP CONTROL :SHAFT.

GEAR SEGMENT

CAM SrAO

CAM

BOOSTER SPRING

FRONT PLATE STUD
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RCA Ch. RC -1065C, RC -1065D
The value of capacitor C3 in these chassis

is 9.1-113.8 µµf. C3 is located across oscillator
coil L2.

General Electric 64, 65
Late production receivers incorporate a hel-

ical spring in the clock mechanism which pro-
vides a more positive trip action to the switch
contact assembly when operating the sleep
control. Failure of switch contacts to open
may be due to the incomplete travel of the
sleep control gear segment and cam assembly
after its release by the segment gear's drive
pinion. Normally, the spring action of the
switch contacts through the sleep control
switch lever should be sufficient to allow sleep
control cam and gear segment to spring out-
ward completely after it becomes disengaged
from its pinion drive gear. However, if bind-
ing or position of control parts results in fail-
ure of segment gear and cam to swing com-
pletely outward properly releasing switch
control lever and contacts, the addition of the
booster spring (catalogue no. RMS-203) will
provide the additional tension to correct seg-
ment gear and cam operation.

To install the booster spring, remove the
case and draw the clock mechanism forward
from the front of the radio cabinet, just far
enough to permit installation of the booster
spring. The accompanying illustration shows
the position of the booster spring as viewed
from the rear of the clock mechanism. One
end of the spring is fastened to the cam stud,
the other end to the brass front plate stud.

DETAIL OF SPRING
HOOKING TO CAM STUD

Rear view of clock mechanism
in General Electric Models
64 and 6.5, showing position

of booster spring.

All you want to know about master television antenna systems is in

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard N. Dorf

This is the only book on the subject, and it
covers the subject completely. What is your
master TV antenna problem ... installation,
sales, maintenance, use? TV MASTER AN-
TENNA SYSTEMS has the answer, thorough in
technical detail, explained in a manner com-
prehensible to those not trained technically.
Each problem and its solution is extensively
covered from beginning to end. The authors
have been able to give such complete cover-
age because they have worked with every
phase of them. Ira Kamen has personally
worked with each of the TV systems discussed

368 Pages

in this book, either designing or directing
installation, including the following amplified
master antenna systems that are covered in
Chapter IV: The RCA Antenaplex System,
The Intra-Video System, The Lynmar System,
The Transvision System, The Brach Mul-Tel
System, The RMS System, The TACO System,
The Multitenna System, The TEC System, The
Jerrold MuI-TV System.

A glance at the Table of Contents will show
you how completely TV MASTER ANTENNA
SYSTEMS covers the subject:

AVAILABLE NOW
234 Illustrations

TABLE OF CONTENTS

1-Basic Television Antenna Systems; 2-The
Need for Master Antenna Systems; 3-Non-
amplified Master Antenna Systems; 4-Ampli-
fied Master Antenna Systems; 5-Installing
Master Antenna Systems; 6-Video Distribut-
ing Systems; 7-Merchandising Master An-
tenna Systems; Appendix A - Temporary
Landlord Agreement; Appendix B-Sample
Electrical Specifications; Appendix C-Survey
Report, Landlord Agreement, and Tenant
Letters; Appendix D-Cautions; Index

5s/e" x 8%" $5.00
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Choice of Manufacturers for

ORIGINAL Equipment

Cash in on the growing TV ballast replace-
ment market. You can't go wrong when you
use the EXACT TV Ballast ORIGINALLY Used
by the Manufacturers themselves. Models
for EMERSON, MOTOROLA, TELE- LIST
TONE, BELMONT, STEWART- 25$2.WARNER, PILOT, and others. `J

Each

* DURABLE BRASS SPRING
* BRASS and PHENOLIC SHAFTS
JFD has the most complete line of Detent Switches on the market
... exact replacements for RCA, Emerson, Admiral, Teletone and
other TV sets. Designed for RCA Tuners used in 630, 700 and
721 type chassis. Available with or without locating plates. Write
for FREE Replacement Reference Chart No. 60R,

No. DT14

Write for FREE
Replacement Reference Chart á0R

No. DT10 ... Short shaft, corn
plete with locating plate. (Re-
places RCA part No. 71463.)

No. DT20, without locating plate.
No. DT11 . Long shaft, com-

plete with locating plates.
(Replaces RCA part No. 72743.)

No. DT12 ... Extra long shaft,
complete with locating plate.
(Replaces Admiral part No.
76B14 used in entire Model
Series No. 30A and 8C.)

No. DT22, without locating plate.

(Designed for use with RCA
TV Tuner part No. 71531-
Replacement Type 201E1.)

No. DT13 ... All phenolic shaft,
complete with locating plate.
(Replaces RCA part No. 73440.)
Designed for use with RCA
Tuner Replacement Types No.
74941, 73435, 74571.

No. DT14 ... All phenolic shaft,
complete with locating plate,
for new RCA TV sets. (Re-
places RCA part No. 75162.)

Write for Complete Catalogue of JFD Television
Antennas and Accessories, No. 58G

FOR REALLY
STEADY TV PICTURES
Produces steadier TV pictures despite line volt-
age changes. Male and female connections.
Operates on either 110v AC or DC. Plugs in
between the TV set line cord and outlet.
Recommended for use with all leading makes
of TV sets: RCA, DUMONT, PHILCO, ADMIRAL,
EMERSON, ZENITH, etc.
Model 93-7, 300 watts. List price, each Q
Model 93-8, 375 watts. List price, each $Zor

"YOU CAN SEE
THE DIFFERENCE!"

JFD "Cleer Beam" Wave Traps
filter out FM image and ama-
teur harmonic interference
easily and effectively. Simply
attach universal mounting
bracket to television cabinet or
chassis, then attach lugs to an-
tenna input terminals. Result:
clear, bright pictures with sus-
tained signal strength. List,

$2.75

Without JFD Wave Trap

With JFD Wave Trap
 BR 106-10-30 Traps out am-

ateur Harmonic Interference
from 14 and 28 mc bands.

 BR 106-80-110 Traps out FM
Image Interference.

 BR 106-30-60 Traps out 30-
60 mc amateur Harmonic In-
terference.

 BR 106-60 90 Traps out 60-
90 mc. Diathermy Interfer-
ence.

MANUFACTURING CO., Inc.
6119A 16th Ave., Brooklyn 4, New York
FIRST in Television Antennas 8L Accessories

Please mention Successful Servicing when answering advertising.
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leteuidiwt eed
Philco 10", 12", 16" Models

To greatly facilitate service bench work,
cathode -ray -tube and deflection -yoke exten-
sion cables may be prefabricated from the
following accessory parts :

1. Deflection plug and cable assembly, Part
No. 41-3860-6 Octal Socket and Cable, Part
No. 41-3777.

2. Cathode -ray -tube cable and socket as-
sembly, Part No. 41-3772 CRT plug, Part
No. 54-4571-1.

This cable is approximately 28" long.

Capehart-Farnsworth CX-33
Sometimes a "whistle" occurs in the sound

and/or lines (similar to a Barkhausen effect)
appear in the picture, although both symp-
toms do not always appear. The cause in
most cases is due to the fact that C -242D
(electrolytic, between -90 -volt point and
chassis ground) has a higher than normal
impedance at the horizontal oscillator fre-
quency. To improve by-passing at this fre-
quency, a 0.1-µf, 200 -volt capacitor is con-
nected from the -90 -volt point (junction of
R-291 and R-290 near the 6BG6 tube) and
chassis ground. This capacitor will be added
in production.

If difficulty is encountered in accurately
aligning the primary of transformer T-204,
to the 4.5 Mc, it is possible that the tuning
range has deviated, due to variations in ma-
terial. A 5-µµf capacitor connected from
terminals 3 and 4 of T-204 should correct this
condition.

If the picture focus lacks sharpness, it may
possibly be improved by connecting a 2,200 -
ohm 2 -watt resistor in parallel with R-297
(focus control) and R -296B. This connection
can be made at the terminals of the filter ca-
pacitors C -243C and C -264B. This change
should be tried only after carefully making
normal adjustment to obtain proper focus.

Automatic P-490, TV -707, TV -709,
TV -710, TV -712, TVX313, TVX404

These models all use Chassis AR -TV -709.
A final oscillator adjustment for each channel

should be made on the receiver at the time of
installation and whenever the 6J6 oscillator
tube is changed. This oscillator adjustment
can be made for each channel without remov-
ing the receiver from the cabinet. The fol-
lowing procedure should be followed in setting
the oscillator frequency for each channel:

1. Turn channel selector to the required
channel.

2. Remove channel selector knob.

3. Remove two wood screws securing chan-
nel selector indicating plate.

VERT.CENT.- HOR. CENT.-? FOCUS

r;

12SN7-GT
V 17

12SN7-GT
V 16

O
12SN7- GT

V 15

12SN7-GT
V 14

25L6-GT 6AT6
V 13 V12

VOLUM
ON -OFF

(HORIZONTAL

VERTICAL

4. Locate oscillator coil to be adjusted by
noting channel number on chassis around
switch.

5. Insert fiber or bakelite-type screw driver
carefully in slotted brass slug in oscillator coil.

6. Adjust for best compromise between
picture and sound.

(Caution : Do not apply excessive pressure
while adjusting!)

7. Turn Channel Selector switch to other
channels and repeat above procedure.

8. Replace selector plate and knob.
The accompanying figure shows the tube

layout.

HOR. SIZE
VERT LIN. VERT SIZE?
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7JP4
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25Z6-GT
V18

6AÚ6 -V9

6AU6-V B

O 6AL5
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Q IF -47

ST -7

000

6AU6
V 10

oO
RD -7

641-5-V II

O
6AU6-V6

0 IF -37

6AU6-V5

QIF-17

6AU6-V4

BRILLIANCE ,
CONTRAST

6AU6-V I

IF -17

Tube layout for Automatic Chassis AR -TV -709.

6X5-GT

6AG5-V2

6J6 -V 3
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TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

A clear, concise, easy -to -follow treat-
ment of the practical details pertaining
to all of the mechanical and electrical
problems arising in TV installations. This
is the only text which furnishes all the
data pertaining to the mechanical con-
siderations of TV antennas; ice loading,
wind surface, and mounting require-
ments - whether for short chimney -
attached mast or for an 80 ft. tower,
including foundation. It also contains
receiver adjustments in the home . . ..

336 Pages 270 Illustrations

municipal regulations governing the in-
stallation of TV antennas and masts in
all of the major television areas in the
United States.
A most practical "how -to -do -it" treat-
ment of the subject, approved by TV
receiver manufacturers, which every
student will carry with him into his
commercial work. To simplify instruc-
tion, summary and questions follow each
chapter. CONTENTS
Chapter 1 - Nature of Television;

5 5/8 " x 85/8"

Chapter 2-Radio Propagation; Chap-
ter 3-Antennas; Chapter 4-Trans-
mission Lines and Special Antenna
Systems; Chapter 5 - Materials and
Methods Used in Installations; Chapter
6-High Masts and Tower Installations;
Chapter 7-Problems Arising in Tele-
vision Installations; Chapter 8 - Re-
ceiver Adjustment and Service in the
Home; Chapter 9 - Municipal Regula-
tions; Appendix.; Index; Review
Questions.

A Phenomenal buy for Only $3.60
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WIDE RANGE 5 -INCH

OSULLOSOOPE

Provision for changing polarity-wave form shows in conventional manner.

* Calibration Meter-to measure voltage of complex wave forms in TV receivers.* Vertical deflection sensitivity-.009 RMS volts/inch.

 Wide frequency range -20 cycles to 1 MC on Vertical-Services both TV & FM.

 Return trace eliminator.

 Internal phase controlled horizontal sweep.

I Internal sweep oscillator -10 to 60 MC/second linear.

 Z-axis input for Intensity modulation.

 Copper plated feet for improved grounding.

* EXCLUSIVE AT THIS PRICE LEVEL

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

THIS + THIS = THIS
The first oscilloscope which permits changing polarity, thus
keeping wave form showing in a conventional manner.

Rvt

ONLY $189.50 AT YOUR D I S T R I
ETT

IB U T O R

ELECTRICAL
INSTRUMENT

COMPANY.
BIUFFE0N

OHIO, U.S.A.

Please mention Successful Servicing when answering advertising.



o

63,500
There are 63,500 references to pertinent
electronic and allied engineering articles
published from 1925 through 1949 in the
five editions of the

ELECTRONIC ENGINEERING

MASTER INDEX

These indexes are invaluable to

 Librarians

 Engineers

 Management

 Government Officials

 Patent Attorneys

 Instructors

 Students

 Authors

The bibliographical listings, which have
been compiled from foreign and domestic
magazines, journals, proceedings, govern-
ment reports, technical house organs,
texts, and U. S. Patents, etc., give a com-
plete source of information pertaining to
electronic and allied fields.

THE ELECTRONIC ENGINEERING

MASTER INDEX

1925-1945 edition-
(15,000 entries) $17.50

1935-1945 edition-
(10,000 entries) $10.00

1946 edition-
(7,500 entries) $14.50

1947-1948 edition-
(18,500 entries) $19.50

1949 edition-
(12,500 entries) $17.50

Electronics ResearchPublishingCompany,lnc.
Dept. 55 480 Canal St., New York 13, N. Y.

Ieoa#i City es
Gamble-Skogmo 05TV1-43-8940B,
05TV1-43-9002B

These models are similar to Model 94TV1-
43-8940A and Model 05TV1-43-9002A ex-
cept for the following changes. Models 8940B
and 9002B are 121/2 -inch television receivers,
and the 9002B employs a 10 -inch p -m
speaker. A chassis identification number is
assigned to each receiver in production. After
identification number (group number) 14,200,
a wiring change was made to improve the
vertical sync, reduce "snow" in the picture,
and to remove the tendency toward horizontal
wavering. This wiring change was accom-
panied by a model number series change from
A to B in both the 8940 and 9002 receivers.

The models 8940B and 9002B are identical
to the 8940A and 9002A with the exception of
the tuner input wiring and the changes listed
for Model 94TV1-43-8940A. The changes in
the parts lists are as follows :
Ref. Part
No. No.
R4 09B1-74

A -7M-15 511.1
A -2H-12337
A -7M-15510-1
A.2J16310
A -5F-16311
B-200.17086
C -2E15486-1
A -49A-15993
A -49A45988
A-55Cr15496
A -2C-16446
B -3B-18554
N -23M-18571
A -3C-18551
A -2M-18557
N-211.17078.1
C -8F-18569C63

C85
C90
C93
C95
C105
C110
C111
C116
C120
R28.56
R32.61
R35
R38
R45-82, 92
R73
R50-81
R63
R72

R79
R87
R110
R103, R107,

R108
R109
R112
T6

T7

C -8D-17608
C -8D-14461
C -8D-17607
C -8D-17785
C -8G-11892
C -8F6.124
A -5D-18507
C -8G11790
C -9B1.51
A-I0B-18441
C -9B 1.74
C-902-68
C -9B1.90
C -9B1.84
C -9B 1.66
C -9B2.60
C -9B1-100

C-9B1L13
C -9B1.96
C -9B1.54
C -9B4.71

C -9B1.77
G9B1-102
C -12M-18689-1

C -12A-18839
B -15B-14274
A -19A-14275
A-1SC-18735
A -5M-18733
A -62D-18734
B-201-16153
C -2B-18056
R -24D-18709
C -18A-18157
C -23J-18722

Description
10,000 ohms, l/2 watt, 10%
Trimmer plate
Tube shield base

'Coil alignment strip
Sliding contact
Contact holder
Switch lever assembly
Cover
Take-up spring
Tuner shaft spring
Steel ball
Retainer plate
Vernier bushing
Drive screw
Vernier stud
Vernier spring
Tuner assembly
22 µµf
.01 µf
.005 µf
.05 µf, 400 volts
.02 µf
.005 µf, 200 volts
22 µµf, 500 volts, ceramic
820 µµf
.2 µµf (coil form)
7 ppf, ceramic
120 ohms, 1/2 watt, 10%
Dual control, and switch
10K ohms, t/+- watt, 10%
3300 ohms, 2 watts, 10%
220K ohms, 1/2 watt, 10%
68K ohms, t/z watt, 10%
2200 ohms, t/2 watt, 10%
680 ohms, 1 watt, 10%
1.5 megohms, t/z watt,

10%
1000 ohms, t/- watt, 20%
680K ohms, t/ watt, 10%
220 ohms, t/2 watt, 10%
5600 ohms, 2 watt, 10%

18K ohms, 1/2 watt, 10%
2.2 ohms, 1/2 watt, 10%
Horizontal deflection trans-

former
Power transformer
Yoke socket
Yoke plug
1X2 tube socket
Standoff insulator
H -v ring
H -v cable assembly
Shield can
Cabinet (9002)
10" PM speaker (9002)
Back cover (9002).

National TV -1601, TV -1602, TV -1625,
TV -1627

Models TV -1602 and TV -1627 are similar
to Models TV -1601 and TV -1625. The fol-
lowing changes have been made in these Na-
tional models.

In the audio output circuit (V-22), capaci-
tor C-101, that went from pin 8 to the junction
R-106, R-107 and R-108, has been relocated
and is now inserted in the lead from pin 8 to
R-109. The value of C-101 has been changed
from 0.05 µf to 10 µf. R-106 has been re-
moved from its position (from the junction
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of C-101, R-108, and R-107, to socket X-1 pin
6) and relocated in parallel with C-101. The
value of R-106 has been changed from 330,000
ohms to 270 ohms. Resistor R-107, 180,000
ohms, has been removed. In the audio ampli-
fier circuit, R-104, 470,000 ohms, connected
from pin 8 of V -21B to R-105, 470,000 ohms,
has been removed from the circuit. The value
of resistor R-99 connected to pin E of trans-
former T-5, has been changed from 220 ohms
to 120 ohms.

In the ratio -detector driver circuit resistor,
R-96, that went from pin 7 of V20 to R-97,
1000 ohms, has been relocated and now is con-
nected in parallel with capacitor C-89, 0.005
µf, from pin 6 to R-97. The value of R-96
has been changed from 68 ohms to 18,000
ohms. Capacitor C-88, 0.005 µf from pin 7 to
R-97 has been removed from the circuit and
pin 7 is tied directly to R-97.

The value of resistor R-13, connected to
the junction of pin 6 of V-3 the first video
i.f. and L-8, has been changed from 100 ohms
to 220 ohms. The value of resistor R-31,
connected to pin 4 of V-8 the video amplifier,
has been changed from 120 ohms to 100 ohms.
A centering control, R-41, 8200 ohms, has
been added from L-18 to socket X-2, pins
2-10. Tap 6 of transformer T-4 is connected
to pin 7 instead of to pin 5 of socket X-2. The
pins for the X-2 P-2 connections (in the lead
that goes to the horizontal deflection coil),
are designated 2-10.

Resistor R-48, 470 ohms, has been removed
from across the focus control. Capacitor C-58,
20 µf, connected to the vertical size control
tap now goes to pin 7 of socket X-2, instead
of to ground. A 47-µµf capacitor, C-44, has
been added from pin 4 of the horizontal sweep
oscillator to ground. Resistor R-62, 22,000
ohms, is now connected to pin 7 of socket X-2
instead of to fuse F-2.. The value of R-64
connected to pin 5 of the horizontal sweep
oscillator has been changed from 220,000
ohms to 150,000 ohms. The value of resistor
R-68, connected to pin 8 of the horizontal
sweep output, has been changed from 1500
ohms to 5600 ohms.

The 1000-µµf capacitor C-49, going from
tap 5 to tap 8 of T-4, the horizontal output
transformer, has been replaced by a direct
connection. The value of R-73, connected to
pin 2 of the horizontal phase detector, has been
changed from 4700 ohms to 10,000 ohms.

The 22,000 -ohm resistor, R-79, connected
from pin 3 of the sync amplifier-splitter to
pin 9 of socket X-1 is now included in Z-1
which is shown in the accompanying diagram.

Z -I

R 7 9
1

--T002
C-42
L

.2.006 8.2K
C-43 R'42

)

vV4
22K

8.2K
R-41

1.005
C-44

P -I X -I L
9 C-45 1`

.0047

Circtidt changes in National Models.

Connection P-1 X-1 is now located as shown
in the accompanying diagram, and pin of the
sync amplifier-splitter is connected directly
to the 22,000 -ohm resistor of Z-1. The value
of C-43 has been changed from 0.002 µf to
0.005 µf.

c
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Crosley 1951 Models
To reduce hum or buzz, make certain that

electrolytic capacitor C120 has a good ground
connection by soldering a wire from the
chassis to one of the ground lugs on the
capacitor. This should be done on all sets
contacted in the field to prevent trouble de-
veloping as the set ages. Later production
sets have the capacitor grounded in this man-
ner. Make certain that the sections of this
electrolytic capacitor are properly connected
as shown by the schematic. If the shield in
back of the contrast control has been re-
moved, be sure to replace it. On sets equipped
with a resistor -capacitor unit (Part No. W-
149881), dress the coupling capacitor C122 as
far as possible away from the resistor -capaci-
tor unit. If necessary, remove resistor R141.
Adjust the ratio -detector transformer (T102)
secondary for minimum hum or buzz, while
the set is tuned to the station. Only a slight
adjustment is required. If the screw is turned
too far, the result may be weak or distorted
audio output. Check over-all alignment.

To retard the accumulation of dust col-
lecting on the glass area behind the metal
bell of 16" and 19" (metal picture) tubes, this
area was sprayed with silicon lacquer. In
some cases this lacquer was hydroscopic, per-
mitting moisture to be absorbed which re-
sulted in corona on the glass portion of the
tube, or arcing. When this condition is ex-
perienced, thoroughly clean all the silicon
lacquer from the tube with acetone.

Motorola Ch. TS -67A
The TS -67A differs from the TS -67 in sev-

eral tube types and tube functions. A 6AG5
sync segregator was added to replace the
sync clipper V -6B (1/2 6AL5). The latter
became the first of a new two -stage age cir-
cuit. The second stage is a 6AU6 which re-
places the 12AX7 of the TS -67. In addition,
a sensitivity control was- added to the age
circuit. The control, located on the top of
the chassis, permits the age to be pre-set at
the desired level. The function of V -15A
1/2 6SN7GT) was changed from a squelch
diode to a pulse shaper. The chassis contains
24 tubes plus a 19" picture tube.

Information on the TS -67 apply to tele-
vision chassis TS -67A with the following
addition :

Sensitivity Control
The sensitivity control determines the level

of the age curve and is adjusted as follows:
1. Turn receiver to channel on which the

strongest signal is received.
2. Turn sensitivity control until the video

amplifier overloads (picture starts to tear),
and then back off until the picture is stable.
The sensitivity control is located on approxi-
mately top center of chassis.

3. The audio should also be checked during
this adjustment. Although there may be no
evidence of tearing in the picture after step
2, the signal may still be strong enough to
cause sync buzz. If this is the case, back off
the sensitivity control until sync buzz dis-
appears.

Alignment
The alignment procedure for chassis TS-

67A is the same as that for TS -67, with the
following exceptions :
4.5 Mc Trap Alignment

In step 1. Connect the signal generator to

the grid, pin 2 or 5, of the 2nd video amplifier
tube V-8 (6AS5). -

In step 2. Remove the age tube V-10
(6AU6).

In step 3. Connect 3 volts of battery bias
between the plate, pin 5, of the age tube V-10
(6AU6) and ground. The positive terminal
of the battery is on the plate.

In step 8. Connect an oscilloscope between
chassis and the plate, pin 5, of the 1st video
amplifier V-7 (6BA6).

The following parts should be added to the
parts list. For components not mentioned
here, refer to TS -67 Replacement Parts List.
Ref. Part
No. No.
C-6 21R2748
C.14 20A18355
C-31 21K700671

C.36, 68, 21K77373
69, 72
C-38 21K470329
C-65, 71 21R6642
C-107 23A790904
C-129, 130 8R9854
C-132 23K700624

C-133 8R9856
C-134, 140 8R9874
C-135 21K792438
C-136 8R9867
C-137 8R9834
C-138 8R9870
C-139 8R9867
C-141 21R6554
R-2 6R3949
R-13 6R2013
R-18 6R6117
R-35 6R6432
R-52 6R5660
R-97- 6R2004
R-100 6R6969.
R-101 6R6229
R-104 6R6487
R-105 6R5697
R-111 6R5621
R>115 6R6299
R-120, 121 6R6004
100,000, 20%, Yaw

Description
Mica, 220 µµf, 300v
Trimmer, mica, 1.3.15 µµf
Ceramic, 1.5 µµf, 500v

(temp comp)
Ceramic, 47 µµf 500v

R-123
R-124
R-125, 135
R-126

6R6056
6R2029
6R5631
18K700626

21

47,000, 20%, Yaw
3300, 10%, 2w
120,000, 10%, Yaw
Sensitivity control,

2000 ohms
R-127 6R2098 22,000, 10%, 2w
R-128 6R6032 470,000, 20%, I/2>w

R-129 17K700623 Wire wound, 10,000,
10%, 5w

R-130 6R6080 4700, 10%, 1/2w
R-131 6R6320 10,000, 10%, Yaw
R-132 6R6407 220,000, 10%, 1/w
R-133 6R6429 820,000, 10%, Yaw
R-134 6R6497 3.3 megohm, 10%, Yaw
T-9 25C792563 Power Transformer (op-

tional to 25K792564)

Part No.
3 5 A7927 5 6
14K700013

13D792141

13K700678

2S7048

2S7003

Ceramic, 30 µµf 500v 5S7720
Mica, 68 µµf 500v
Electrolytic, 50 µf 25v
Paper, 0.1 µf 200v
Electrolytic, 1 section;

140 µf, 150v
Paper, 0.25 µf 200v
Paper, 0.1 µf 600v
Ceramic, 100 µµf 3000v
Paper, 0.002 µf 600v
Paper, 0.01 µf 600v
Paper, 0.01 µf 600v
Paper, 0.002 µf 600v
Mica, 100 'µµf
470, 20%, 1/2w
27,000, 10%, 2w
5600, 10%, 1/2w
270, 10%, 1/2w
180, 10%, 1/2w
8200, 10%, Yaw
2200, 10%, Yaw
1000, 10%, 1/2w
39,000, 10%, Yaw
560,000, 10%, Yaw
10, 10%, Yaw
10,000, 10%, 2w
1 megohm, 20%, Yaw

R-122 6R6075

9K70004I
9A78001 I

31A791402 -

31K4573

31K31217

9K484579
4K74579
1X792530
1X600118

28K71775

28K22183

28K30736

9A600040

I5K74443

15A690616

Description
Cushion, focus coil
Insulator, high -voltage: small (on high

voltage compartment shield)
Mask, picture tube: rubber (for 19AP4

only)
Mask, picture tube: rubber (for 19AP4A

only)
Nut, hex: 10-32 x 5/16 stl; cad pl

(25K792564 power transformer mtg)
Nut, hex: 8-32 x 5/16 stl; cad pl

(25C792563 power transformer mtg)
Rivet: .088 x Yo stl; pol nkl (sensitivity

control mounting)
Socket, picture tube: 5 -pin; with leads
Socket, tube: miniature 7 -prong (V -I0

and V-25)
Strip, terminal: 6 ins, #4 gnd; 3/e"

spacing
Strip, terminal: 3 ins, #3 gnd; 1/2"

spacing
Strip, terminal: 1 ins, #2 gnd; Ye"

spacing
Wafer, electrolytic mtg: cad pl
Washer, fibre (R-91 mtg)
Lead, phono: with plugs
Lead, phono motor: with receptacle and

plug
Plug, 1 -pin: insulated; 5/s" (short plug

on phono lead)
Plug, 1 -pin: insulated; 15/16" (long plug

on phono lead) -

Plug, 3 -pin: 9/16" pins (on phono motor
lead)

Receptacle, plug: 0.640 diameter, 5/16"
contacts (phono motor receptacle)

Shell, receptacle: with insulator (on
phono motor lead)

Shell, receptacle: f/s" diameter; with in-
sulator on phono motor leads).

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS
Supplied ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 1034
inches.

Net Weight: 17 pounds each.
Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KD12
AND NAME OF NEAREST DISTRIBUTOR.

The NEW ESPEY model 511-B
FEATURES

1. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 tubes plus rectifier, and electronic Tuning

Indicator and Pre -Amp. Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gong tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

11. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #174.

Makers of fine radios since 1928.)
TEL. TRafalgar 9.7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Servicing when answering advertising.
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ELECTRONIC RESEARCH LABORATORIES

544 SIXTH STREET
NEW YORK 9, N. Y.

November 21, 1950

Mr. Schlenger
John F. Rider, Publisher Inc.

480 Canal Street

New York 13, N.Y.

Dear Mr. Schlenger:

Successful Se-rvicirzg, Jauauary, 1951

We have just completely
overhauled and repaired

approximately
200 old television sets of various

manufacturer's
in record time with excellent results.

As these
television sets were all "trade-ins" on late

model sets and several years
old, a large number of

them had component's with
wrong value's (obviously

due to previous
repairs) or had parts completely

missing.

I wish to state that everyone of these television

sets were put in working order
with the aid of Rider's

Television Manuals,
furthermore, as a Television

engineer, I cannot help but admire the fact that regard-

less of what chassis we
picked up next we had but to

look in Rider's Manuals
to find the proper schematic.

It may be a bit early for holiday
greetings but

we sincerely wish you and everyone
connected with

John F. Rider "A MERRY CHRISTMAS
AND A HAPPY NEW YEAR."

jf:mf

Very truly yours,

NEW ENGLAND
TELEVVISION CO.

Joseph Fromer

............  .................... , ..................................

........... , ....

Proven BES
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nand here are the reasons WHY!

l

Because when you work with RIDER TV MANUALS ..

N
y

You possess the same information which the original receiver manufacturer uses. This means
accuracy, authenticity, and completeness of detail. NOBODY - BUT NOBODY ELSE
- can make this statement!

You have at your fingertips descriptions of the circuit action. The five Rider TV Manuals con-
tain 731 pages of such extremely valuable instructional information. It is like a
teacher telling you how the circuit functions. NOBODY - BUT NOBODY ELSE - furnishes this
much of this kind of data necessary for successful and profitable TV servicing!

You have at your fingertips 337 pages of official, accurate, unpacking and installa-
tion data. NOBODY - BUT NOBODY ELSE - gives this much of this kind of time -saving,
money -making TV servicing data.

You have at your fingertips 293 pages of signal waveforms - so vital to rapid trouble
diagnosis of picture i.f., sound i.f., video, sync and sweep circuits. NOBODY - BUT NOBODY
ELSE - even remotely approaches this much of this kind of time -saving and money -making
TV servicing information!

You have at your fingertips the most complete coverage of the TV receiver manufacturers'
output - the pilot models and all the changes - from the very beginning. NOBODY - BUT
NOBODY ELSE - who sells service data can make this statement!

Compare the completeness of Rider TV Manuals with any other service and you will see why
they are the Best by Test - why they are the most economical to buy in the long run and,
most popular with all competent TV servicemen. Make your Rider TV Manual Library complete!
Get the missing copies today.

In TELEVISION
5 RIDER TV MANUALS
* 10,544 Pages
*1,849 Models

Equivalen of 81/2 x 11 ins. size

InAM-FM-Auto Radio-Phono

21 RIDER MANUALS

* 31,382 Pages
*28,341 Models

Complete your Rider Manual Library today... Get them from your Jobber

RIDER MANUAL VOLUME XXI (21) Out this Month
RIDER TV MANUAL VOL. 6 Out inMarch-TV7 Soon After
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TV ANTENNA "TRIO"
We now have available a TV An-

tenna Trio -3 textbooks pertaining to
television antennas, namely, TV AND
OTHER RECEIVING ANTEN-
NAS, TV INSTALLATION TECH-
NIQUES, and TV MASTER AN-
TENNA SYSTEMS-a "trio" relat-
ing to TV receiving antennas and
offering to the industry a complete
story on the subject. Bailey's TV AND
OTHER RECEIVING ANTENNAS
presents the theory; Marshall's TV
INSTALLATION TECHNIQUES
takes care of the problems of installa-
tion, both electrical and mechanical ;

and the Kamen -Dorf TV MASTER
ANTENNA SYSTEMS furnishes the
necessary information on this rapidly
expanding phase of TV installation. An
interesting side light on all of these
books is that all of the authors have
had an intimate association with the
subject matter they treat: Bailey has
designed antennas for 21 years, Mar-
shall has taught TV installations
courses and has done installation work,
and Kamen and Dorf actually installed
every one of the master antenna sys-
tems which they describe, which, inci-
dentally, embraces all those available
on the market.

Majestic 12T6, 14C4, 14T2, 14T6, 16C6,
Series 94

Except for cabinet designs or picture tube
size, Models 12T6, 14T2, and 14T6 are the
same as Model 12T2, Model 14C4 is the same
as Model 12C4, and Model 16C6 is the same
as 16C4.

Crosley 1950 Models
To reduce carrier hum at high contrast, on

some sets C122 was changed from 100 µµf,
500 v (Part No. C-137727-108), to 47 µµf,
500 y (Part No. 137727-112. R134 was
changed from 220,000 ohms 1/2 w (Part No.
39373-80), to 47,000 ohms, 1/2 w (Part No.
39373-67). R138 was changed from 56,000
ohms, 10%, 1 w (Part No. 39374-134) to
27,000 ohms, 10%, 1 w (Part No. 39374-130).

This change will not show any great effect
if the transmitting station is at fault, or the
receiver is improperly aligned, or when re-
ceiver is operated at normal setting of the
contrast control.

INDEX OF CHANGES
Model Page Number

Successful Rider Manuals¡'
Servicing From To

TELEVISION CHANGES
Associated Merchants

12T1, I2T2, 12T3,
120C1, 120C2,

120C3, 160C1,
160C2, 160C3 2

Bendix 2025, 3033, 6002
Associated Merchants

114C, 114T, 116C,
1I6CD, 16RCT 11

Bendix 2051, 3051,
6001, 6003, 6100

Automatic P-490, TV -707,
TV -709, TV -710,
TV -712, TVX313,
TVX404, Ch. AR-
TV -709 18

Ch. AR -TV -709

4,1 4.8

5.1

2-1
*2.1, 2, 3
3.1

Bendix 2021, 3033, 6002 11 4-1
2051, 3051, 6001,
6003, 6100 5-1

CapeharbFarnsworth
CX-33 11, 18 5-1

Crosley 10.414MU,
10.416MU, 10-
416MIU, 10.429MU 2 5-37

Crosley 1950 Models 24
Crosley 1951 Models 21
Emerson 66B, 86B;

611, Ch. 87B 11 2-2

Gamble.Skogmo 05TV1
43.89405, 05TV1-
43.90025 20

94TV1.43.8940A 4-21 4-25
05TV1-43.9002A Page 2 of Aug. issue of

Successful Servicing

5.11

4.8

5.11

5-12

5-41

*2.4

Garod 12T6, 14C4, 14T2,
14T6, 16C6, Series 94 11

12T2, 12C4, 16C4 5,1
Majestic I2T6, 14C4,

14T2, 14T6, 16C6,
Series 94 24

12T2, 12C4, I6C4,
Series 94 5-1

Majestic 14CT4, 16CT5,
19C6, 19C7, 1671,
1672, 1673, 1674,
1675, 1900, 1974,
1975, 97 & 98 Series 2,6,10

94 & 97 Series 5.1
Mars Dartmouth,.

Hampton, Oriental,
Versailles, Ch. K-2 2 2.1

*2.1
5-2

Motorola Ch. TS -67A 21 5-22
National TV -1601,

TV -1602, TV -1625,
TV -1627 20

TV -1601, TV -1625 5.3
Philco 10", 12", 16"

Models 18
Wilcox -Gay G306, G402,

G403, G404, G426,
G427, G624, G914 2

Majestic 12T2, 12C4,
16C4 5-1
Majestic 1674, 1974 5,12

RADIO CHANGES
Capehart-Farnsworth P777 16

Rcd. Ch. 20-16
Farnsworth P71, P72, P73;

Capehart-Farnsworth
P77, P777

Farnsworth P71
Farnsworth P72, P73
Capehart-Farnsworth
P77, P777

General Electric 64, 65
RCA Ch. RC -1065C,

RC -1065D

16

Rcd. Ch. 19-1
Rcd. Ch. 18,1 -

Red. Ch. 20.16
16 20-3

16 18-45
C21-8

5-14

5.11

5.14

2-4
*2.7, 8

5-33, 34

5.12

5.11
5-14

20-19

19-10
18-9

20.19
20.8

18-46

t The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. Thé volume
number is the number preceding the dash. Volume numbers
preceded by an asterisk (*) apply to the 81/2" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

BOOKS FOR. THE
SERVICEMAN

TV Master Antenna Systems.
368 pages $5.00

Receiving Tube Substitution Guide
Book. 224 pages $2.40

Encyclopedia on Cathode -Ray
Oscilloscopes and Their Uses.
992 pages $9.00

TV and Other Receiving
Antennas (Theory and
Practice). 606 pages $6.00

TV Installation Techniques
336 pages $3.60

Radio Operator's License Q & A
Manual. 608 pages $6.00

The Business Helper
134 pages $2.00

FM Transmission and Reception
416 pages $3.60

TV Picture Projection and
Enlargement. ,190 pages $3.30

Broadcast Operators Handbook
278 pages $3.30

Understanding Vectors and Phase
158 pages Cloth Cover $1.89

Paper Cover $0.99
Inside the Vacuum Tube

420 pages $4.50

Understanding Microwaves
396 pages $6.00

Servicing by Signal Tracing
370 pages $4.00

The Meter at Work
160 pages $2.00

Installation and Servicing of Low
Power Public Address Systems
208 pages $1.89

A -C Calculation Charts
148 nomographs in 3 colors
168 pages $7.50

High Freqency Measuring Tech-
niques Using Transmission
Lines. 62 pages $1.50

The Oscillator at Work
254 pages $2.50

Automatic Frequency Control
Systems. 154 Pages $1.75

Radar - What It Is
80 pages $1.00

Radio Amateur's Beam Pointer
Guide. 32 pages $1.00

Master Index -Volume Ito XV $1.50

°M g- Vogr C©loy" K -Vow

JOHN F. RIDER PUBLISHER, Inc.
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SLRVI(I NG

PULSE MEASUREMENT

WITH

VACUUM -TUBE VOLTMETERS

THE use of pulse signals for synchroniza-
a tion in television reception, in microwave

and radar applications, and in industrial and
scientific analysis calls for new techniques in
voltage measurement. Vacuunitube voltmeters
are admirably suited for this work because
of their fast response and freedom from lag,
high input impedance, range flexibility, and
low loss characteristics. The application of
VTVM's for pulse measurements will be dis-
cussed here. The use of the slide -back v -t
voltmeter for pulse measurements was cov-
ered in Chapter 7.

The most useful v -t voltmeters for pulse
measurements are those having peak -to -peak.

" response. Although the dials of these meters
are generally , calibrated to give rms values
(for sine waves), they can be converted to
give the peak values of the pulse being
measured with relative ease. For example, to
find the value of the pulse signal shown in

-+I601á SECI-- 140 }I SEG. --i

o
(NEW ZERO

LEVEL)

fi

1.98 V

J

(B)

T
1.40 V

(POSITIVE -PEAK
RMS READING)

2.83V
IV

(PEAK -TO -PEAK
RMS READING)

-6011 SEC 140 p SEC.

Fig. 1. (A) Shown here is a positive pulse of
2.83 volts amplitude and 5,000 cps repetition rate.
(B) The relationship of the meter reading to
the voltage waveform under measurement. .The
rms values are not accurate for this waveform
because the meters were calibrated using the

sine wave.

Fig. 1A, which is a positive pulse of 2.83 volts
with a repetition rate of 5,000 cycles per
second, we need to remember that a positive -
peak -response meter, calibrated to read in rms
volts, gives the positive peak divided by 1.414.
Similarly, the peak -to -peak -response meter
calibrated for rms readings gives the peak -to -
peak reading divided by 2.83. However, be-
cause the input to v -t voltmeters is capacitance
coupled, the d -c component is removed, lead-
ing to a displacement of the zero level as
shown in Fig. 1B. This does not affect the
reading of the peak -to -peak voltmeter since
it responds to the difference between the posi-
tive and negative peaks and not between the
zero level and the positive peak as does the
positive -peak -response meter.

To obtain the total amplitude of the pulse
therefore, using the peak -to -peak voltmeter,
it is only necessary to multiply the rms read-
ing on the meter by 2.83. For the positive -peak

(A)

-'150NSEC1- 150µ SEC ---
0.7 Vo - ---

`(NEW ZERO
LEVEL)

L osV__-
(POSITIVE -PEAK
RMS READING) .

(e)

2.83 V

---L--
IV

PEAK -TO -PEAK
RMS READING)

Fig. 2. (A) A negative pulse of 2.83 volts ampli-
tude and 5,000 cps repetition rate. The pulse
duration is 50 microseconds, the time between
pulses is 150 microseconds. (B) Shown here is a
negative pulse after passing the capacitor -coupled
input of the v -t voltmeter. Note the displacement
Of the zero level due to the averaging action of

the input capacitors.

meter however, we must consider the displace-
ment of the zero level. To obtain the total
amplitude of the pulse on such a meter, we
must first find the positive pulse amplitude,
then the negative pulse amplitude, and, finally,
the sum of the two. For the example given
(60 µsec pulse with 140 sec interval between
pulses), and by referring to Fig. 1B, we find
that the positive amplitude is :

1.40 X 1.44 = 1.98 volts.
To find the negative peak we use the simple
proportion: the pulse duration divided by the
interval between pulses (both in similar time
units) is equal to the negative peak value (un-
known) divided by the positive peak value.
For example :

60 µsec Negative Peak Value
140 sec 1.98 volts

with the result that :
60 µsecNegative Peak Value - 140 //sec

1.98 v

Negative Peak Value = 0.85 volt.
Therefore, the total amplitude of the pulse is :

1.98 + 0.85 = 2.83 volts.
Similarly, when measuring negative pulses

allowance must be made for the rms calibra-
tion of the meter as well as for the charac-
teristics of the meter itself. By this we mean
the response of the meter, whether peak -to -
peak or positive peak, and the capacitance -
coupling effect. For example, in measuring
the negative pulse shown in Fig. 2A, a positive -
peak -response meter gives 0.5 volt, which is
the positive -peak amplitude divided by 1.414.

(Continued on page 10)

Editor's Note: This article is an
abridgement of the section on pulse
measurements appearing in chapter 12,
entitled "Applications of Vacuum Tube
Voltmeters," from VACUUM -TUBE
VOLTMETERS, a book to be pub-
lished soon by John F. Rider Publisher,
Inc. This book

. is a revision of the
fórmer book VACUUM -TUBE
VOLTMETERS by John F. Rider.
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DuMont Savoy, Winthrop, Ch. RA -
103C; Wellington, Ch. RA -104A

The Winthrop model uses chassis RA -103C
and is identical to the Savoy except for the
cabinet. The a -m tuners used in these models
are similar to that which is used with RA -103
except for the differences mentioned below.
The accompanying diagram shows bottom
view of the Wellington tuner, Chassis RA -
104 -A3.

Capacitor C419, has been deleted and a
0.005-4 capacitor C423 has been added in its
place. The following table gives the resistance
measurements (all readings to ground). An
RCA Model 195-A Voltohmyst was used.
Tube V401 V402 V403 V404 V405 V406

1 2M 20K 1.5M 0 0 Nc
2 0 0.5 0 _ IOM 0 Inf
3 0 . 0 0 0 Inf Inf
4 .05 .05 .05 600K Inf 109
5 Inf Inf Inf 600K 470K Inf
6 Inf Inf Inf Inf Nc 116
7 0 1.5M 0 .05 .05 Nc
8 0 220 Inf
All readings in ohms, K = thousand, M =

million.
The resistance readings of the coils are as

follows. All readings are in ohms and were
taken with coils disconnected.

Ref. Resistance
No. Pr:. Sec.

L401 8.0
L402 40.0 9.0
L403 .5 5.0
Z401 13.0 12.5
Z402 13.0 12.5
T401 5.5 200.0

The parts list is the same as that for the
tuner in the RA -103 except for the following
changes:

LESS TENSION

Metal or mental tension - service-
men relieve both by using Ersin
MULTICORE Solder - the original
3 -core solder and the only solder
in the world made with non -cor-
rosive, extra -active Ersin Flux.
Wets metals faster! Melts rapidly!
Works on difficult metals and on
oxidized parts! Saves your time
and secures your reputation. Write
for FREE SAMPLE - Multicore
Sales Corp., Dep't S., 164 Duane St.,
New York 13, N. Y.

Please fteutiop- Successful Servicing when answering
advertising.

A -m Tuner RA -104-A3 Wellington
Ref. Part
No. No. Description
C401 03018551 Capacitor, variable, 3 sections
C403 03012730 Capacitor, ceramic, 47 µµf,

y0
C416, C417 03018570 Capacitor,0 fixed, paper,

0.02 µf, 20%, 600 y
C419 Delete
C423 03001570 Capacitor, paper, 0.005 µf,

25%, 600 y
J403 09015921 Connector Asy
P402 09006472 Connector Asy
R422 01007070 Resistor, variable, 1 megohm,

20%, t/4 w
S401 05003821 Switch a'm tuner.

C 401

CONY OSC

Successful Servicing, February, 1951

repaired with a small soldering iron with the
tip turned down and filed into the shape of
a small screw -driver blade. Run one -quarter
inch of solder, a type that has a very small
diameter, down the screw -driver blade to the(
eyelet. This operation should be done with
the rotor blades turned out as far as possible,
and should be necessary only for the oscilla-
tor and mixer coils. It is unnecessary to re-
move the tuner from the television chassis
to carry out this soldering operation; how-
ever, with the round tube models, it may be
necessary to bend the point of the iron at a
right angle in order to place the tip of the iron
in the correct position.

V 405 V 406
6V6 GT 5Y3 OT

J

/401

.1402
/

'4-L 401

TRIMMERS
ARE
ADJUSTED
FROM
BOTTOM OF
CHASSIS

V401/ V402 Z401
6BA6 613E6 (SEC.)

da
V403 Z 402 V 404 C 419
6BA6 (SEC.) 6507GT

-Bottom view of the DuMont Wellington

The parts list for the Savoy and Winthrop
tuners are the same as for the Wellington
except for the following:

A -M Tuner RA -103A
Ref. Part
No. No. Description
C401 3C-12714 Capacitor, variable, 3 section
C419 3.1439 Capacitor, fixed, ceramic, 330 µµf,

20%, 350 v
J403 9.486 Connector, asy, female, 2 contact
P402 9.501 Cable asy, male, 2 contact
S401 5612914 Switch.

A -M Tuner RA -103C
Ref.
No.
C401
J403
P402
S401

Part
No.
3C.12714
9A-13516
9B-13514
05003251.

Description
Capacitor, variable, 3 section
Connector asy
Connector asy
Switch.

Meck Service Hints
Failure of the 1X2 high -voltage rectifier

is directly due to a variation of current de-
mand of individual cathode-ray tubes. The
operating potential of the 1X2 tube can be
lowered by grounding the high -voltage filter
capacitor. At the time of replacing a 1X2
with an open filament, remove the black lead
from pin 5 (plate) of the 6W4 socket. This
lead which ties to the base of the high -voltage
capacitor should then be grounded on the
6W4 socket.

The TT -10006 tuner depends upon a vari-
able inductance for its correct operation. This
variable inductance unit consists of the car-
riage, mounted on top of the tuner, the stator
coil assembly, and the rotor plate assembly.
The carriage is the "U" shaped bracket which
holds the copper rotor plate assembly and the
rotor shaft. The stator coil assembly consists
of six printed coils which aye molded on
linen bakelite strips. The center of each
printed coil is terminated in a tinned eyelet
which extends through the linen bakelite.

The tuner manufacturer used tinned dipped
eyelets for this coil center ; however, a small
quantity of electro -tinned eyelets were in-
advertently used in one production run of the
tuners. Higher temperatures are required to
flow solder on electro -tinned eyelets than on
the dipped tinned eyelets.

Tuners in which this bond between the coil
center and the eyelet is intermittent, can be

T 401

tuner, Chassis RA -104-A3.

If, after soldering, arcing occurs between
the rotor plates, spring the rotor "plates
slightly away from the coil. Springing of
this rotor plate slightly will not alter the
operation of the tuner unit.

The above operation should be used only
in those tuners exhibiting intermittent quali-
ties or those tuners exhibiting insensitivity
of either high or low bands.

A defective receiving tube in this tuner unit
can also account for this intermittent condi-
tion.

DuMont RA -105, RA -106
To reduce flicker the following changes

have been made in the RA -105, RA -106 main
chassis. The flicker referred to results from
periodic line voltage fluctuations such as are
produced by reciprocating pumps and like
devices. This change is sometimes referred
to as an "anti -flicker circuit."

Pins 6 and 7 on V206 -B, the d -c restorer
tube, are removed from ground. Pins 6 and
7 on V206 -B are connected together and a
lead is run from pin 6 of V206 -B to pin 8 of
V207, thus returning the d -c restorer to the
catlíode of the third video amplifier instead
of to ground. Capacitor C224 is changed
from 0.1 µf, 200 volts, ±25%, to 0.5 µf, 400
volts, ±25%. The part number of the new
capacitor is 03014260. Capacitor C224 is con-
nected between pin 11 of the cathode-ray tube
and the junction of R235 and C220A. Resistor
R347, 470 ohms, 1 watt, 10% (part number
02034730) is connected in series between R232
and R321.

Erratum
The following corrections should be ,made

on page 57 of the RECEIVING TUBE SUB-
STITUTION GUIDE BOOK under the
section dealing with the 6A7 tube : Under the
column headed Substitution, the 7J8 should
be changed to read 7J7. Under the column
headed Circuit Changes Necessary, cap to 6
should be added. The schematic of the origi-
nal tube socket should -have a grip cap.

4
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THE NEW PRECISION CR -30

CATHODE RAY
TUBE TESTER

TESTS ALL TV PICTURE TUBES
(MAGNETIC AND ELECTROSTATIC)

'SCOPE TUBES AND INDUSTRIAL CR TYPES
for True Beam Current (Proportionate Picture Brightness)
Tests ALL CR Tube Elements-Not Just a Limited Few

The new Precision CR -30 fills an obvious gap in the test
equipment facilities employed by TV service and installa-
tion technicians.
Because of the absence of a reliable cathode ray tube tester,
up to 50% of so-called "rejected tubes" are found to be fully
serviceable and should rightfully never have been "pulled
out."

Proven product of extended development, the CR -30 has been

i

IN FIELD OR SHOP
Tests CR Picture Tubes
Without Removal from

TV Set or Carton:

specifically engineered to answer the question, "Is It the TV
Set or is it the Picture Tube?"

The Precision CR -30, a complete and self-contained EIectronic
Instrument, incorporates a TRUE BEAM CURRENT Test Cir-
cuit. The CR -30 checks overall electron -gun performance for
proportionate picture brightness as well as additional direct
testing facilities for accelerating anodes and deflection plate
elements.

The Precision CR -30 should not be confused with mere adapters connecting to ordinary receiving tube testers
which were never designed to meet the very specialized needs of CR tube checking. Similarly, it is not to
be confused with neon -lamp units or similar devices of limited technical merit and which do not check
all CR tubes or all tube elements.

GENERAL AND TECHNICAL SPECIFICATIONS
* Tests All Modern Cathode Ray Tubes:-Magnetic and

Electrostatic, 'Scope Tubes and Industrial Types.
* Tests All CR Tube Elements:-Not just a limited few.
* Absolute Free -Point 14 Lever Element Selection System,

independent of multiple base pin and floating element
terminations, for Short -Check, Leakage Testing and
Quality Tests. Affords maximum anti -obsolescence in-
surance.

* True Beam Current Test Circuit checks all CR Tubes with
Electron -gun in operation. It is the Electron Beam (and
NOT total cathode emission) which traces the pictures
or pattern on the face of the CR tube.

Total cathode emission can be very high and yet Beam
Current (and picture brightness) unacceptably low.
The CR -30 will reject such tubes because it is a true
Beam Current tester. Conversely, total cathode emis-
sion can be low and yet Beam Current (and picture
brightness) perfectly acceptable. The CR -30 will prop-
erly pass such tubes because it is a true Beam Current
tester. The significance of the above rests in the fact
that Beam Current (and picture brightness) is primarily
associated with the condition of the center of the
cathode surface and not the overall cathode area.
(See illustration below)

CATHODE

CONTROL

* Voltage Regulated, Bridge Type VTVM provides the
heart of the super -sensitive tube quality test circuit.
Such high sensitivity is also required for positive check
of very low current anodes and deflection plates.

* Micro -Line Voltage Adjustment
Meter -monitored at filament supply.

* Accuracy of test circuits closely maintained by use of
factory adjusted internal calibrating controls; plastic
insulated, telephone type cabled wiring; highest quality,
conservatively rated components.

* Built In, High Speed, Roller Tube Chart.
* Test Circuits Transformer Isolated from Power Line.
* 4s/8" Full Vision Meter with scale -plate especially de-

signed for CR tube testing requirements.
* Heavy Gauge Aluminum Panel etched and anodized.
* PLUS many other "PRECISION" details and features.

SERIES CR-30-In hardwood, tapered portable case, with
hinged removable cover. Extra -Wide Tool and Test Cable
Compartment. Overall Dimensions 173/4 x 133/4 x 63/4". Com-
plete with standard picture tube cable, universal CR Tube
Test Cable and detailed Instruction Manual.
Shipping Weight: -22 lbs Code: Daisy

NET PRICE:-$99.75

.See de wee' eR-30 on display at leading electronic equipment
distributors. Place your orders now to assure earliest possible delivery.

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14 , New York

Export Division: 458 Broadway, New York, U.S.A. Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

Please mention Successful Servicing when answering advertising.
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You wouldn't
buy a business

blindfolded!

Of course not. But a survey of hun-
dreds of servicemen found that 57%
order capacitors. simply by rating,
without specifying a brand. Don't
forget you are staking your business
reputation on the performance of the
parts you use!

Make Sure ! Make it Mallory !
Better performance, longer life, fewer comebacks. That is what you want in
a capacitor. That is why so many servicemen swear by Mallory.

Mallory produced the first dry electrolytic capacitors -has led the way in
major developments, resulting in longer life, reduced sizes, standardized
mounting, and resistance to heat. Every Mallory FP is designed for trouble -

free service at 185°F.

MALLORY
PLASCAP

The plastic tubular specifically de-
signed to meet your field service
problems. Available in a complete
range of ratings.

Depend on your Mallory

Mallory scored another first with the Plascap* plastic
tubular capacitor. It is 'ruggedly molded and securely
sealed to prevent leakage and shorting . . . has perma-
nently fastened leads, clearly identified . . . stands up
under high temperatures.

Don't just order capacitors. Order Mallory! Don't be satis-
fied with less than the best. It costs you no more to get
the quality .and performance that have made Mallory the
first choice of leading equipment manufacturers.

Distributor for precision quality at competitive prices.

MALLORY
P.R. MALLORY a CO Inc.

CAPACITORS  CONTROLS  VIBRATORS  SWITCHES
RECTIFIERS  VIBRAPACK POWER SUPPLIES

APPROVED PRECISION PRO

 RESISTORS
FILTERS

'Reg. U. $, Pat. Off.

DUCTS
*Trade Mark P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.
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CURTAIN TIME
TV Color

It is almost a certainty that the issue of
color TV for the public is dead for the dura-
tion. As we see it, this means for quite a few
years, although it is reasonable to suppose
that some research will be carried on in con-
nection with color television for Armed Forces
activities. At the same time it makes sense to
assume that rotating wheels will not be viewed
with favor in Military or Naval installations
where space and weight always are premium
items.

As we have said once before, we are not
concerned with who develops the final color
system or whether it is the product of many
brains from many different laboratories, but
it is a certainty that when it does appear it is
going to be all -electronic. If the technological
advances made during the last war, are an
indication, advances which gave birth to an
acceptable television system in 1946 as demon-
strated by the public's reaction during the
four years which followed, it is safe to say
that advance in research in connection with
defense needs during the next few years will
more than likely result in a completely finished
color system for public use when these hectic
days come to an end.

As far as the public is concerned, it is
quite fickle. Their interest in color was strong

No. 4

WOrth 4-8340
WOrth 4-8341

when the discussion was rampant, but now
that shortages of all kinds are developing, the
draft is being stepped up, and the defense effort
is advancing rapidly, these latter items have
absorbed their interest and color television is
secondary in their minds. Let it be that way-
"Requiescat in Pace."

Civilian Defense
This does not bear any relation to the tech-

nical phases of the radio and television in-
dustry. Much is being said about the apathetic
response to civilian defense recruiting. It seems
to us that a very good advertising medium is
going to waste. We are referring to the test
patterns which appear on TV screens. As a
rule these show a station pattern, and occa-
sionally a product advertisement on a station
pattern; and when station breaks are made
they similarly display the station letters and
sometimes feature a forthcoming program.

It seems to us that reference to civilian
defense might well become the theme of all
television station break picture, test patterns,
and the like. A statement as "join your local
civilian defense effort" would easily fit on all
patterns or station call letter announcements.
Since the time devoted to these kinds of images

5

is not being timed except perhaps for what
program advertising it may have, substituting
a civilian defense pattern for a forthcoming
program announcement could well prove fruit-
ful to the civilian defense authorities in all
communities located in TV areas. It would
cost the station nothing to do so.

TV facilities exist in the majority of in-
dustrial areas ; and it is reasonable to suppose
that these regions form prime target areas,
therefore civilian defense efforts in such places
are extremely important. Since the population
of these areas devote most of the TV hours
to television viewing, television as a medium
of recruiting personnel for civilian defense
efforts in the industrial areas of the nation
seems like a more expedient medium than
radio.

Television Servicing Licensing in
New York City

A new licensing bill covering television
servicing in New York City has been intro-
duced to the City Council. It arrived at our
desk just as this issue was being closed. In-
asmuch as the analysis of such a bill justifies
more than a casual reading, we shall reserve
our comments concerning it until the next
issue. In a way it resembles a bill which was
originally introduced in Detroit, Michigan,
but never was passed because of an understand-
ing which was reached by the television ser-
vicing industry and the City Fathers of that
city. Let us hope that a similar situation will
eventually develop in New York City.

JOHN F. RIDER

AS EXHIBITED AT THE -

New
York

ineering Show
rand. Central Palace

John F. Rider Publisher, Inc.

BOOTH 243

RIDER MANUALS NOW MORE THAN EVER!
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PRICE CHANGES
It has always been the policy

of John F. Rider Publisher, Inc.,
to keep the prices of our manuals
and textbooks as low as possible
and still give our customers the
soundest texts with greatest cov-
erage of the subject. We depend
upon volume to make up for the
low list prices.

Since January 1946, we have
tried to hold the line in prices as
much as possible and we have
had relatively few increases in
the list prices of our publications.
During the year 1950, especially

since the start of the Korean
situation, we have faced many
serious price increases in produc-
tion and labor costs. We have
absorbed all of these but, since
Korea especially, they have be-
come very bad, so much so that
we are forced to raise the list
prices of our TV Manuals 1, 2, 3,
4, and 5. We are trying to hold
the line on the regular AM and
FM Rider Manuals. As much as
we regret that the increase in
prices is necessary- it is un-
avoidable and, beginning with
February 1, 1951, Rider TV Man-

uals 2, 3, 4, and 5 are priced at
$24.00. TV 6, which will appear
in March 1951, is priced at
$24.00. Rider TV I is priced at
$19.80.

We do not know how long we
will be able to maintain our
regular prices on the AM -FM
Manuals. There are no price
changes scheduled at the mo-
ment on Rider textbooks, but if
the price of production con-
tinues increasing as it has for the
past year, a change in those
prices is imminent.

Teteuidat eitayt9ed
Farnsworth, Capehart 462P12, Ch.
C-267

Model 462P12 is a television console re-
ceiver using a chassis which is essentially the
same as the U-12 television chassis as used
in Farnsworth Model 461P with exception
that a 6K6 power output tube has been added
to the main chassis. Pin 5 of the 6K6 is con-
nected to capacitor C24, the 0.005-µf capacitor
connected to the plate of V7, the 6T8 tube.
A 270,000 -ohm resistor is connected from pin
5 to the junction of ground and pin 8 and a
10-µf capacitor is connected from the same
junction to pin 4. Pin 4 of the 6K6 goes to
terminal 1 of the speaker socket. A 0.003-µf
capacitor is connected from the plate of the
6K6 ground. Pin 3, the plate of the 6K6 also
goes to terminals 2 and 3 of the speaker
socket.

In addition to this change, the only other
ways that this chassis differs from that of
the 461P is that the a -c input to the audio
amplifier A-13 and A-13 have been deleted,
and a 4,700 -ohm resistor has been added in
parallel across R89, the 1,800 -ohm cathode
resistor for V22 (6V6 vertical output tube).

The cabinet used in this model is essen-
tially the same as the 461P, with exception
of the new "truncated circle" mask. The pic-
ture -tube aperture on these cabinets has been
revised to accommodate the new mask.
Another cabinet variation from the 461P is
that the speaker panel is not hinged, since
the new location of the h -v chassis (near the
rear of the cabinet) permits adjustment of
the secondary controls (on the h -v chassis)
from the rear of the cabinet. The picture
tube used in this model is the Farnsworth
type "125" (121/2 inch).

In current production of this model, the
h -v supply chassis C-271 will be used. The
C-271 chassis is electrically the same as the
h -v supply C-263, used in the 461P. The only
variation is that the power cable, deflection
cable and the anode connector cable have all
been shortened. This was brought about by
the new mounting position of the h -v chassis
in the cabinet. The chassis is located near the
rear of the cabinet (looking at the cabinet
back) in the lower right hand corner. Later
production of this model will replace the
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High -voltage Chassis C-266 used in

C-271 h -v chassis with the new h -v chassis
C-266, which is shown in Fig. 1.

The focus coil used in the 462P12 is a
combination p -m and electromagnetic coil
(part No. 650001A-2) in which the p -m sec-
tion has been partially demagnetized. These
coils will be stamped in red with the letter
"D" to identify them as demagnetized. Other
new parts in the 462P12 are :
Part No. Description
850044B Plastic truncated aperture mask
750059B Safety escutcheon glass.

Wilcox -Gay G-414, G-614, G-624,
G-914, Series 97 & 98

Wilcox -Gay Models G-414 and G-614 are
the same as Majestic Models 14CT4 and
16CT4, respectively. Wilcox -Gay Models
G-624 and G-914 are the same as Majestic
Models 1674 and 1974, respectively. All data
and change notices on the above mentioned
Majestic Models also apply to the Wilcox -
Gay Models.

911112
9001113160

S1100 '1d30 ltl30

Capehart-Farnsworth Model 462P12.

Capehart-Farnsworth CX-33
The following component changes have

been made in current production of these
chassis:

1. C-253 has been changed from 0.0047 µf
to 0.001 µf, and R-282 has been changed from
560,000 ohms to 100,000 ohms. This change
was made to improve phasing in the horizon-
tal afc circuit.

2. R-268 has been changed from 100,000
ohms to 47,000 ohms to improve the operation
of the vertical hold control.

3. C-261, the h -v filter capacitor, incor-
rectly shown on the schematics as being con-
nected to pin 2 of the 1B3GT/8016 h -v rec-
tifier, should be shown connected to pin 7 of
this tube.

4. C-257 has been changed from 0.001 µf
to 0.0047 µf.

5. R-272 has been changed from 470,000
ohms to 560,000 ohms.
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There are 31,475
models covered
completely in
RIDER TV-AM-

FM-PA MANUALS.
And you may be called

upon to service any one of
these models ... today ... tomorrow

. . next week. Make sure you have the BEST
servicing information-when you need it. Com-
plete your RIDER MANUAL Library now. RIDER
MANUALS-PROVEN BEST BY 21 YEARS OF TEST.

In TELEVISION
5 RIDER TV MANUALS
*10,544 Pages*
*1,849

Mod1

els
 Equivalent of 812

RIDER P.A. MANUAL

* 2,024 Pages
* 1,285 Models

In AM -FM -Auto Radio - Phono

21 RIDER MANUALS

* 31,382 Pages
*28,341 Models

These comprise the world's greatest compila-
tion of ACCURATE - AUTHENTIC - RELIABLE
Servicing Information . .. as furnished by the
Service Departments of the Manufacturers them-
selves. And all of it is yours ... at the astonish-
ingly low cost of LESS THAN lc PER PAGE!

Plus an EXTRA
feature that is exclusive with

RIDER TV MANUALS
CIRCUIT ANALYSIS ... descriptions of impor-

tant functions within the receiver ... pertinent
data originating from the manufacturers and
presented by RIDER in a manner which makes
this added information a valuable aid to the
servicing technician-as well as a practical edu-
cation in the actual design of television receivers.

John F. Rider Publisher, Inc.
480 Canal Street New York 13, N. Y.

See Your Jobber For RIDER MANUALS
PROVEN BEST BY 21 YEARS OF TEST

ELECTRIC CITY APPLIANCE CO., INC.
All Major and Small Electrical Appliances

67-19 FRESH POND ROAD
RIDGEWOOD, N. Y.

April 5, 1950

J. F. Rider, Publisher, Inc.,
480 Canal St.,
New York, N. Y.
Gentlemen:

I wculd like to express our appreciation for the
great help that your manuals have been to us.

We have found many short cuts repairing and
servicing radio and television receivers with the
information you have furnished.

Keep up the good work you are doing for the
servicing industry.

ja/ef

Electric City Appl. Co. Inc.
Service Dept.
John Adams
John Adams
Service Mgr.

CONLAN ELECTRIC CORPORATION
Electrical Engineers and Contractors

Branch Office
117 South Street
Baltimore 2, Md.

Main Office
1042 Atlantic Avenue

Brooklyn 16, N. Y.

March 23, 1950

John F. Rider, Incorporated
480 Canal Street
New York, N. Y.
Dear Mr. Rider:

The results of a recent survey of our branches
in the Bronx, Brooklyn, Roosevelt and Baltimore, to
determine the technical reference requirements,
developed conclusive evidence that the relative use, or
your manuals as compared to all our other reference
data, is the most outstanding of its overall reliability
and concise, useful detail per set.

The above results prompt our commendations to
you for your television manual which is fast proving
itself as a most worthy contribution to the potentials
of success in the servicing aspect of the
television industry.

Yours very truly,
CONLAN ELECTRIC CORPORATION
Television Division
Gunnar Nelson
Gunnar Nelson,
Regional Service Director

GN:eoc

MARCUS H. MOSES, B.S. (E.E.)
Electronical Technician

35 Hamilton Place, New York 31, N. Y.

January 18, 1951
John F. Rider, Publisher, Inc.,
480 Canal Street,
New York 13, N. Y.
Gentlemen:

I am the proud owner of a complete set of
Riders Perpetual Trouble Shooters Manuals to and
including Volume 20 on Radio, Volumes 1 to 5 inclusive
on Television and Volume 1 on Public Address Systems,
as well as more than twenty of your textbooks
including the very comprehensive Encyclopedia on
Cathode -Ray Oscilloscopes and the indespensible
Receiving Tube Substitution Guide Book.

The day of the man who owns a long nose pliers,
side cutters, screwdriver and tube checker calling
himself a radio service man is certainly gone along with
hoop skirts and horse cars. With A.V.C., A.F.C.,
A.G.C., delayed action circuits, noise squelching circuits
and the many other innovations being introduced
into A.M., F.M. and T.V. receivers, the man without
authentic service information is like a mariner at sea
without a compass. I would not part with my
Rider library for many times its cost unless
I could replace it.

Yours,

Marcus H. Moses
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SERVICEMEN ARE

SOLD
Yes, SOLD on RIDER MANUALS! And for good reason,

too! Check for yourself ... RIDER MANUALS give you
ALL the information you need! COMPLETE coverage of
the manufacturers' ENTIRE receiver output! ALL pro-
duction runs (not just pilot models)... with ALL of
the changes!

Yes, and ALL of the data is ACCURATE, AUTHENTIC,
FACTORY -AUTHORIZED! ALL of it comes direct from the
service departments of the receiver manufacturers
themselves, and is compiled by RIDER into these in-
dispensable television servicing manuals ... giving you,
in this ONE course, ALL of the priceless information
that you MUST have

...and you can see WHY

For In the FIRST FIVE RIDER TV
MANUALS, containing 10,544 pages:

731 pages are devoted to understandable descrip-
tions of circuit action ... telling you HOW the circuit
functions. NOBODY, but RIDER furnishes you with so
much of this necessary information!

293 pages are on signal waveforms ... so vital to
any rapid trouble diagnosis in picture i.f., sound i.f.,
video, sync and sweep circuits. Nobody, but RIDER,
offers anywhere near this amount of important data!

337 pages have factory -issued unpacking and in-
stallation instructions. Nobody, but RIDER, brings you
as many of these helpful, time -saving notes!

ONLY IN
RIDER

TV MANUALS
NOWHERE else can you get as much ... in such

easy -to -find format ... so very easy -to -understand
... so accurate ... so thorough ... so complete . . .

so efficient ...

* * * * *
1::``fsllfttlC2: V'-iice.'if.'::%tFl[ir. :1!1

Despite severe production difficulties, this new
"BIG" TV Manual is being scheduled for delivery 'in
March. However, due to paper shortages, we can print
only a limited qúantity. And since the contemplated
curtailment of television receiver production makes
the information contained in this volume absolutely
essential to servicing technicians, we suggest that you
order your copy IMMEDIATELY.

`:'1[r ::.:::::::if::::v:'r:.:k:: `::::::

Factory -authorized servicing material from 61 manu-
facturers ...AM -FM, auto radios, record changers, disc
and tape recorders...Coverage from December 1949 to
October, 1950. 1648 pages plus Cumulative
Index Volumes XVI through XXI $1800

John F. Rider Publisher, Inc.
480 Canal Street New York 13, N. Y.

Complete your Rider Manual Library! If any vol-
umes are missing, order a replacement today!
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Telettidia#i eita ot9es
Bendix 2060, 2070, 7001

These models are similar to Models 2051,
3051, 6001, 6003 and 6100, with the exception
of the changes to follow. A 0.01-µf capacitor
C51 has been added from pin 2 of the 6AS5
audio output tube (V8) to the junction of
R28 and pin 9 of V7. A resistor R78 (in some
sets this is a 1.2-megohm resistor) has been
added from pin 2 of V8 to R28. The value
of R78 in some cases is 1.5 megohms. By
changing R78 the grid bias to the 6AS5 tube
is increased, causing a decrease in the plate
current. This decrease in plate current de-
creases the cathode voltage. The cathode is
connected directly to the B+ bus for the
plates of the i -f stages, thereby maintaining
B+ at approximately the correct value of
150 volts.

In some models a 6SQ7 is incorporated as
a first audio stage. This change requires a
slight physical modification to the main chas-
sis, but no change in components. It is pos-
sible that some sets may use a 6AG5 as the
sync limiter stage (V10), and a 6AG5 or
6BC5 as the second i -f amplifier stage (V4).

In code G and subsequent chassis, the 6T8
ratio detector (V7) is replaced by a 6AL5
and either a 6AQ6, 6AV6, or 6AT6 (1st
audio amplifier). The circuit modifications
that have been made for this change are
shown in Fig. 1.

On a limited number of sets the 19T8 is to
to be used as a ratio detector and first audio
stage. This will necessitate using a special
power transformer with a 19 -volt filament
winding. The part number for this trans -

C18 -
IOMFD
50 V +

C 13

JJ
10

L7
L.

L9

L8

PT.A
9

TOOK ; IOOK
RATIO-M",-.4-10 l-

DETECTOR
6AL5
V7

-J
R21

33

4 16

R 2 2
47K

C15 C4
.001 T .002 T
MFD - MFD

R 28
!ST AUDIO

AMP
6AT6
6AQ6

OR
6AV6
V 18

C16
.002/MFD

\

PT. B

Fig. 1. Circuit modifications made in

former is NH265085-1. On the upper end
bell of the transformer this number will be
stenciled.

The i -f frequencies should be as follows :

L452 should be 25.1 Mc, T1 should be 23.6
Mc.

The diagram for the adaptation of the color
plug to these receivers is shown in Fig. 2.
The contrast control must be at minimum
when the converter is used.

The parts list for Models
the same as that for Models
6003, and 6100 except for
below :
Ref. Part
No. No.
C21 CEITI1
C34 CC6A30

2070 and 7001 is
2051, 3051, 6001,
the parts lilsted

Description
Capacitor, electrolytic, 2µf, 50,
Capacitor, ceramic, 47 µµf, 500.

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS
Supplied ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.
Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 103/4
inches.

Net Weight: 17 pounds each.
Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KD12
AND NAME OF NEAREST DISTRIBUTOR.

The NEW ESPEY model 511-B
FEATURES

1. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 tubes plus rectifier, and electronic Tuning

Indicator and Pre -Amp. Tubes.
4. 4 dual purpose tubes.
.5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

11. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #174.

Makers of fine rodios since 1928.

TEL. TRafalgar 9.7000

MANUFACTURING COMPANY, INC.
028 EAST 72nd' STREET, NEW YORK 21, N. Y.

R23
.5M

VOLUME

AUDIO
OUTPUT
6ASS
V8

R78
1.2
M

R29
47

Bendia- Models 2060, 2070, and 7001.

C51
R5
R6

CP3 S 31
RC22A101M
RC22A103K

R8 RC22A155M

R28 RC22A224M

R63 RC22A124K

R78 RC22A125M

R79 RC22A155M

T2 TI0D28

L12 LCOF06
Part
No.
BZOB33
BZOB40
BZOD48
BZOD 52
DSOSOI
FWOP10
GZOS05
GZOSOS
HCOM I S
HCOS92
HWOSOS
HZOC 12
HZOG01
HZOH04
HZOH22
JP2n07
JP201I
KBOB07
KCOB3O
KCOB3 I
KCOB32
KCOB35
SP4003
SPOR02
ZW1V19
ZW1T12

T4

Capacitor, paper, 0.01 µf, 400v
Resistor, comp, 100 ohms, 1/4 w
Resistor, comp, 10,000 ohms,

t/4 w, ±10%
Resistor, comp, 1.5 megohms,

t/4 w
Resistor, comp, 220,000 ohms,

/4 w, ±20%
Resistor, comp, 120,000 ohms,

!/4 w, ±113%
Resistor, comp, 1.2 megohms,

t/ w
Resistor, comp, 1.5 megohms.

V4 w
Transformer, if output

detector
Coil, focus.

Description
Back, cabinet cover (7001)
Back, cabinet cover (2070)
Baffle, wood (7001)
Baffle, wood and grille cloth (2070)
Dial, scale, channel selector
Frame, wood, 17" picture (7001)
Glass,. safety (7001)
Glass, safety (2070)
Cup, metal, back cover
Clip, spring, dial retainer
Washer, spur
Catch, bullet (7001)
Glide, metal (7001)
Hinge, door (7001)
Handle, door (7001)
Jack, plug 2 contact
Jack, plug 2 contact w/cable
Knob, control, channel selector
Knob, control, Off -On -Volume
Knob, control, contrast
Knob, control, hor. hold
Knob, control, fine tuning
Speaker, 4 x 6 PM oval (2070)
Speaker, 10" PM round (7001)
Cabinet, console with doors (70011
Cabinet, table model (2070).

-H
CBi

.05 mfd
R12
1M

15"

2

1 6

VIDEO
6AU6

V5
R13P
2000

1

Contrast

Color
J6 ~J

Converter -'-
Connection

Fig. 2. Color converter connection for Models
2060, 2070, and 7001.

Westinghouse H -305C8, H -306C8,
Ch. V-2137-4

The first two items in the parts list for these
models should be changed to read as follows :
Part Description
No.
V-5982.2 Antenna assembly, a'm loop
V.598604 Antenna assembly, fm loop.

Please mention Successful Servicing when answering advertising.
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Hands You Another TV Profit -Maker!

NEW "tittle Giant" TWIN LEAD.

LIGHTNING ARRESTER
PROTECTS Television Receivers Against Lightning and Static Charges!

'l

UnderwriteIk11)
Laboratories
Approved

1111111111111111111111111111111111111111111

For Regular Twin Lead

For Oval Jumbo Twin Lead

SEEING IS BELIEVING!

STYLED FOR SALES

No. AT1O5 25' List

Individually Boxed with
Hardware for Mounting

ONLY JFD Lightning Arresters
óffer you these exclusive patented
features ...

1 Note the exclusive pat-
ented strain -relief Re-
taining Lip which pre-
vents pulling or straining
against contact points.

2 You actually see positive
contact made with lead-in
wire.

3 Lead-in contact remains
fully visible at all times.

4 No Guesswork!

5 No Arrester Cover to Hide
Poor Contacts!

SPECIAL, HIGH -DIELECTRIC : MORE IMPORTANT THAN EVER!
FLAME -RETARDING PLASTIC
ASSURES maximum signal transfer...no varying
of line impedance. INSTANT and EASY mounting

anywhere, inside or out. NO WIRE STRIPPING or

spreading of line necessary. CARRY one with you
on every service call and make the EXTRA Profit!

Order From Your Distributor or
Write Direct for Data Sheet No. 71R

With TV production curtailed ... with component shortages

developing ...it is more important than ever to protect a
TV receiver... and this JFD "Little Giant" will do the lob!

Attractive 3 color Self -Selling Counter Display

available Free of Charge!

JFD MANUFACTURING CO., Inc.
6119B 16th AVENUE, BROOKLYN 4, N. Y.
FIRST in Television Antennas and Accessories

Please mention Successful Servicing when answering advertising.
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PULSE MEASUREMENT WITH
VACUUM -TUBE VOLTMETERS

(Continued from page 1)
This is not the rms value of the pulse since
the pulse is of square wave form, whereas the
rms values were calibrated according to the
meter's response to a sine wave. The peak -to-

peak amplitude of the negative pulse may be
obtained from the reading on the positive -peak-
response meter by first finding the positive
peak as follows :

Positive Peak = 0.5 X 1.44 = 0.707 volt.
Then the negative -peak value is obtained by
equating the interval between pulses divided

.142V-1

0--1T--
.Iv

(POSITIVE -PEAK
RMS READING)

If a peak -to -peak -response meter is used,
the total amplitude of ,the negative pulse is
found by multiplying the rms meter reading
by 2.83 as in the case for the positive pulse.

It should be obvious from the above discus-
sion that the peak -to -peak -response meter ís
preferable to the positive -peak -response meter
not only because of the simplicity of calcula-
tion of peak -to -peak pulse amplitude asso-
ciated with the former, but also because
measurement with the positive -peak meter be-
comes inaccurate as the pulse duration time
is decreased. This may be seen by comparing
the rms readings of the positive -peak -response
meters in Fig. 2B and Fig. 3. With the values

10 .) SEC-+

(DISPLACED ZERO
LEVEL)

190 }I SEC

IV
(PEAK -TO -

PEAK RMS
READING)

2.83 V

Fig. 3. A 5,0 -O0 -cps negative pulse of 10 micro-
seconds pulse duration. Note how close the
positive -peak -response rms-calibrated reading

is to the zero level.

by the pulse duration to the negative peak value
divided by the positive peak value. Using
the values for these quantities from the above
example, we get the equation :

150 µsec Negative Peak Value
50 µsec = 0.707 volt

or .

150 µsec
Negative Peak Value = 50 µsec X 0.707 v.

Negative Peak Value = 2.12 volts.
The peak -to -peak value equals the sum of

the positive peak and the negative peak :
Amplitude of Negative Pulse =-

2.12 X 0.707 = 2.827 or 2.83 volts.

shown in Fig. 3, the positive -peak meter
would read 0.1 volt, which is generally the
low limit of sensitivity of such meters. The
shorter the pulse duration of a pulse signal,
the smaller is the rms meter reading of the
positive -peak vacuum -tube voltmeter, in other
words, the zero line approaches the base line.

Figure 4 shows a simplified circuit of a
"kickback" high -voltage power supply of the
type found in many television receivers. A
high -voltage pulse is developed in the primary
of the transformer during the flyback period
and is rectified by the high -voltage rectifier
tube. Resistor R1 and capacitors Cl and C2
filter the rectifier output to remove a -c ripple
and supply a substantially pure d -c voltage

HOR.
OUTPUT

B+

TO
DEFLECTION

COIL

H -V
RECTIFIER

RI
TO 2ND
ANODE

OF
PICTURE

I TUBE

T -- C2

Fig. 4. Simplified schematic of a high -voltage
power supply of the "kickback" type used in

television receivers.

to the second anode of the picture tube. C2 may
be an actual capacitor but is more likely to be
the capacitance between the second anode
and the external coating on the tube, which is
grounded.

From the circuit it can be seen that the high -

voltage pulse, shown in Fig. 5, will appear
at the plate of the high -voltage rectifier and
also at the plate of the horizontal output tube.
The frequency of this pulse is 15,750 cycles
per second and its amplitude is in the neigh-
borhood of 5,000 volts. This type voltage is
one that can be measured with a great degree
of accuracy by a v -t voltmeter of the peak -

to -peak type using a multiplier.

, t/N1~--.

Fig. 5. High -voltage pulse obtained at the
plate of the horizontal output tube and tin-
plate of the high -voltage rectifier shown in

Fig. 4.

Are you interested in the WHICH - WHY - HOW - WHEN of vacuum -tube voltmeters?
Get a copy of

VACUUM -TUBE VOLTMETERS
by John F. Rider

Completely revised and rewritten so
that it is up-to-the-minute on all types
of these very important devices. This
is the only book devoted exclusively
to this subject-the only book which
gives you all of the information on the
instrument you now use or own. The
theory and application of all types of
vacuum -tube voltmeters are described
and discussed-completely-includ-
ing schematics, parts lists, and main-
tenance instructions.
Examine the Table of Contents. Every -

384 Pages

thing -for every VTVM use! Student,
service technician, engineer, labora-
tory, instructor-all can use it to good
advantage.

TABLE OF CONTENTS
1 - Fundamentals of Vacuum -Tube
Voltmeters; 2-Diode Vacuum -Tube
Voltmeters; 3-Triode Vacuum -Tube
Voltmeters; 4 - Rectifier -Amplifier
Vacuum -Tube Voltmeters; 5-Tuned
Vacuum -Tube Voltmeters; 6-Ampli-

,fier-Rectifier Vacuum -Tube Voltmeters;

7 - Slide -Back Vacuum -Tube Volt-
meters; 8-Vacuum-Tube Voltmeters
for D -C Voltage, Current, and Resis-
tance Measurements; 9-Probes for
DC and RF; 10-Design and Construc-
tion of Vacuum -Tube Voltmeters; 11
-Calibration and Testing of Vacuum -
Tube Voltmeters; 12-Applications of
Vacuum -Tube Voltmeters; 13-Com-
mercial Vacuum -Tube Voltmeters; 14
- Maintenance and Repair of
Vacuum -Tube Voltmeters; Bibliogra-
phy; Index

NOW ON THE PRESS - OUT IN APRIL 1951
Profusely Illustrated

ORDER YOUR COPY TODAY! NOW!
JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13, N. Y.

$4.50
c
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Large Marker dial has a mirror scale for easier read-

ing and reset accuracy. Straight line frequency tuning
condensers provide linear scale markings. No "SKIPS"
in frequency-continuously variable Sweep width control.

Triplett -engineered shielding-all critical circuits enclosed.

Copper plated steel construction. All these features (see
. Tech. Data) combined with the two built-in markers for
simultaneous use yet Model 3434 apart as one of the fun-

damental contributions to the rapid, accurate and profit-
able Servicin f Television.

ONLY $189.50 AT YOUR DISTRIBUTOR
(MODEL 3435 WITHOUT BUILT-IN MARKER, $99.50 NET)

Successful Servicing, February, 1951

MAYlfid MODULATION

TV Sweep Generator with
MIRROR -SCALE MARKER

MODEL 3434
for quick checks in all stages

TECH DATA

Frequency
 SWEEP CENTER FREQUENCY

Range 1- 0-60 MC
Range 2- 60-120 MC
Range 3-120-240 MC

 SWEEP WIDTH:
0-12 MC (Continuously
Variable)

 MARKER FREQUENCY
19.5 to 40 MC (funda-
mental). 39 MC to 240
MC (harmonic)

Coverage:
 CRYSTAL FREQUENCIES

To 20 MC on Funda-
mentals. Harmonics up
to 216 MC. (Crystals
Not Furnished)

 MODULATION
400 Cycle on both Crys-
tal and Marker Fre-
quencies

 AUDIO:
400 cycles

The steel case is finished in black suede baked enamel,
size 15 11/32"x11 1/32"x8 1/4". Leather handle. Panel
is black, white and red etched on aluminum. Copper
plated feet for grounding.

Please mention Successful Servicing when answering advertising.
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THERE GOES ANOTHER
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SET YOUR SWEET LIFE

ITIS,,,A SPRAGUE!

e Sprague capacitors
in every repair job.

Use dependabl

The best costs no more!

Replacement
Capacitors

are designed to

chassis heat
and give you the flex-

ibility

Sprague Television Rep
TV set!

in sweltering
185°F

stand up They can
take it in any

completeof small physical
size.

s of the comp

Get

55 for the full listing
C-601 Telecap Molded

your Catalog
Twist-Lok lytics,

Sprague line of Morntd

disc Cera -mites. Write today!
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SPRAGUE
PIONEERS IN

ELECTRIC AND ELECTRONIC DEVELOPMENT

ATOM, TWIST-LOK, TELECAP, AND CERAMITE ARE SPRAGUE TRADEMARKS

SPRAGUE PRODUCTS COmPRRY
(Distributors' Division of Sprague Electric Co.)

NORTH ADAMS, MASSACHUSETTS

No.
BZOB41
BZOD49
DSOS01
FPOP09
GZOS09
HCOM 1 S
HCOS92
HWOS05
HZOGO1
JP2007
JP2o11
KBOB07
KCOB30
KCOB31
KCOB32
KCOB35
SP4003
ZWIT14
JRISOO
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Belmont Service Hints
In the case of intermittent tuner trouble in

6J6 or early 12AT7 tuners, it has been found
that the eyelet shown in Fig. 1 is not making
a good electrical connection with the ground
bracket at high frequencies and causes an
intermittent condition. If the tuner is suspected

O Oo

o

OD

JUMPER

OO

EYELET

@ 0

GROUND BRACKET

Fig. 1. Inside view of tuner terminal board.

to be causing an intermittent condition, it is
suggested that the steps listed below be fol-
lowed to eliminate the possibility of a poor
ground connection :

1. Remove the tuner cover.
2. Place a hot soldering iron at the point

shown in Fig. 2.

PLACE HOT SOLDERING
IRON HERE

0

O OD

O OD

00 0

Fig. 2. Front view of tuner terminal board.

3. Allow sufficient time for heating.
4. Run solder between eyelet and ground

bracket shown in Fig. 1.
An intermittent condition can also be caused
by defective contacts and open or high re-
sistance ground or coil solder connections.

Bendix 2070, 7001, T170
Model T170 is similar to Models 2070 and

7001. The following changes have been made
in these models. A 0.02-µf capacitor (C52,
Part No. CP4T34) has been added from the
junction of pin 7 of V5 (6AU6 video) and
R12 the 1-megohm resistor (going to pin 1

of V5) to the color converter jack J6. The
value of R79, from ground to pin 2 of the
audio output tube V8 (6AS5), has been
changed from 1.5 megohms to 1.2 megohms.

The Parts List for Model T170 is the same
as that for Models 2070 and 7001 except for
the changes listed below :
Stock Description

Back, cabinet cover
Baffle, wood and grille cloth
Dial, scale, channel selector
Frame, plastic, 17" picture
Glass, safety
Cup, metal, back cover
Clip, spring, dial retainer
Washer, spur
Glide, metal
Jack, plug 2 contact
Jack, plug 2 contact w/cable
Knob, channel selector control
Knob, off -on -volume control
Knob, contrast control
Knob, hoc. hold control
Knob, fine tuning control
Speaker, 4 x 6 p -m oval
Cabinet, table model
Jack, receptacle es' contact, color converter
(J6).
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WE GUARANTEE that RIDER BOOKS will show you

how to do BETTER and MORE PROFITABLE servicing jobs...

This practical book tells you everything you should know

about an oscilloscope ! WHAT it is ... what it can DO

.
and HOW to use it properly

ENCYCLOPEDIA ON CATHODE-RAY

OSCILLOSCOPES AND THEIR USES
by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly

describes the 'scope . its construction ... its capa-

bilities ... its applications in communications, engi-

neering, research ... with thousands of time -saving

and labor-saving references, charts, waveforms, etc.

All oscilloscopes
produced during the past ten years, a total of

more than 70 different models, are accurately described-with speci-

fications and wiring diagrams.
Planning to buy or build a 'scope? This book will help you select the

type best suited to your needs! If you already own one, the book will

show you how to increase your instrument's usefulness in a thousand

and one ways.

992 Pages 500,000 Words 3,000 Illustrations

8%z x I I" Size 22 Chapters Completely Indexed

Easy to Read Cloth Bound And only $9.00

TV and OTHER RECEIVING ANTENNAS
(Theory and Practice)
by Arnold B. Bailey

Tells you ... WHAT each type can do ...
HOW to use it ... and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions-you'll find the an-
swers in this book! Manufacturer, engineer, stu-
dent, teacher, service technicians - all can use

this text. WE GUARANTEE IT! Antenna data never before published any-
where will be found in it. And it's readable-because mathematics has
been translated into charts and graphs.

606 Pages ... 310 Illustrations And only $6.00

Order this RIDER book, the ONLY text that gives you complete
information on all the mechanical and electrical considerations.

TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

KNOW the absolute facts about such things as ice
loading, wind surface, and mounting requirements-
whether for short chimney -attached mast or an 80 ft.
tower, including foundation.

HAVE at your fingertips, accurate data on receiver
adjustments in the home ... municipal regulations
governing the installation of TV antennas and masts
in all of the major television areas in the U.S.

SURE to help you wherever and whenever any part of the installation
requires "doping out"! A TIMELY and IMPORTANT book!

336 Pages 270 Illustrations 55/a x 85/a Size

Cloth Bound And only $3.60

FM TRANSMISSION AND RECEPTION
by John F. Rider and Seymour D. Uslan

The entire system of frequency modulation is ex-
plained thoroughly ... all types employed in ama-
teur radio, television, broadcast, railroad, aviation,
marine, police, point-to-point and mobile receivers.
Basic theory, transmission, reception, circuit de-
sign and servicing are covered, with mathematics
kept to a minimum. Almost all of the presently used
FM commercial transmitters

are described in detail.
460 Pages, Profusely Illustrated $3.60

Beat the Tube Shortage!
This Sensational New RIDER Book Shows

You HOW to Do It!
TUBE SUBSTITUTION GUIDE BOOK

by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

 2500 Radio and TV Tube Substitutions Are
Listed!

 TV Receiver Filament Wiring!
 Heater Substitution Wiring Instructions!
 Tube Types Classified By Functions!
 And A Wealth Of Other Priceless Data!

EXTRA! In addition to tube information ... this sensational book
contains material on Cathode -Ray Tube Characteristics, Complete Tube
Characteristics Chart, Ballast Tube Data, Pilot Light Information,.
Resistors-Capacitors-Transformer Color Codes, Transformer Substi-
tution, Fixed Condenser Substitution, etc... .
224 Pages in Heavy Durable Paper Cover. 81/2 x 11"

RECEIVING

2o19Tl
10:0£ 13130«

Only $2.40

New ... Revised ... Enlarged
RADIO OPERATOR'S LICENSE Q and A MANUAL

; arm mw

BtA MIAOW

by Milton Kaufman
All the QUESTIONS and ANSWERS for the FCC

examinations. New Elements 2, 5 and 7 have been
included-and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How-
ever, the outstanding feature of this book is a

THOROUGH FOLLOW-THROUGH ... a carefully pre-

pared discussion of the answer to the technical question, so necessary
for an absolute understanding of the answer. It also lists "extras"
not ordinarily found in a volume of this type ... including Useful
Appendices which take in Small Vessel Direction Finders and Auto-
matic Alarm.
766 Pages, Hundreds of Explanatory Diagrams.. $6.60

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

50 million dollars will be spent in 1951 for TV

Master Antenna Systems
installed in apartment build-

ings, hotels, hospitals,
etc.... in both new and old

buildings. In TV MASTER ANTENNA SYSTEMS, the

authors provide a practical working manual which

deals with installation, maintenance, usage, etc. This

book shows how the Master Antenna is installed,

how it works, and how you can capitalize on this fast-growing field.

368 pages 234 explanatory illustrations.

Cloth bound
Only $5.00

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Examine
them at your favorite jobber. If he does not have
them, send your order to us.

JOHN F. RIDER,

JOHN F. RIDER PUBLISHER, Inc.
480 Canal Street, New York 13, N. Y.
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aactio C1uues
Westinghouse H -316C7, H -317C7,
H -326C7, Ch. V-2136-1, V -2136-1A

Model H -317C7 is the same as Models
H -316C7 and H -326C7 except that an addi-
tional by-pass capacitor of 0.003 µf, 0.004 µf,
or 0.007 µf, is connected across the output
section of the filter capacitor C36 in some
chassis. This additional capacitor is used in
cases where the output section of C3.6 has
excessively high impedance at radio frequen-
cies. The chassis parts are listed in the
H -316C7 service data. The cabinet and mis-
cellaneous parts are the same as those for
Model H -316C7 except for the parts listed
below :

Music-sweet music to his ears!
And why pot? A satisfied customer has

telephoned-yes, actually telephoned-to
thank this service-deáler for the swell repair
job on his TV sets.

Your customers may .not take the trouble
very often to do this, but you can bet your
last dime that a dissatisfied customer will lose
no time in telling you what he thinks. This
means call-backs on which you lose time,
money, and reputation.

Thetrick, of course, is to eliminate call-
backs. Unfortunately, you can't eliminate
them all. But, you can keep them to a mini-
mum by using only parts on which you can
stake your reputation.

Look at any tube marked TUNG-SOL.
There is the same tube-the same perform-
ance standards-the same dependability

'art No.
V-5982.4
V-6120
V-12232
V-9075-2
V-8568
V.8569

V-9832-2
V-9091.3
V-9091.4
V101221
V/3246
V-9076.2

Description
Antenna assembly, a -m loop
Background, dial
Cabinet (blond)
Clip, spring (ball head strike)
Doors (matched pairs)
Drawer, record changer (complete less hard
ware)
Grille assembly, panel -

Hinge, L.H.
Hinge, R.H.
Pull, door
Socket, octal wafer
Strike, ball head.

In later production of the V-2136-1 chassis,
the following changes were incorporated :

1. The oscillator injection capacitor (C24),
which is connected between the top of the
f -m oscillator coil and the top of the f-m-r-f
coil, is changed in value to 0.68 µµf (Part No.
V-5658-4). This change improves the mixer
efficiency and increases the sensitivity.

2. A 0.05-µf, 200 -volt capacitor C44 (Part
No. RCP10W2503M) is inserted in the line

which eight out of ten leading set manufac-
turers use for initial equipment. All'TUNG-
SOL tubes are made to meet their require-
ments. So, when you make replacements with
TUNG-SOL tubes, you're putting back into
the set the same high quality with which it
left the factory.

This TUNG-SOL "one standard" policy
safeguards your service work, your prestige
and your profit.

Tell your distributor's salesman you'd
rather have TUNG-SOL tubes.

TUNG-SOLLAMPWORKS INC.,NEWARK4,N.J.
Sales Offices: Atlanta, Chicago, Dallas, Denver,
Detroit, Los Angeles, Newark

TUNG-SOL
RADIO AND TV TUBES

ONE STANDARD-The best that can be made-
For Initial Equipment and Replacement

Please mention Successful Servicing when answering advertising.

that extends between point "Y" on the sche-
matic diagram and the selector switch SW2.
In addition, R34 (Part No. RC20AE224M),
a 220,000 -ohm 1/2 -watt resistor, is inserted
between the selector switch side of C44 and
ground: These changes improve the tuning
characteristics of the f -m band.

Some chassis used in later production of
the subject models are designated V -2136-1A.
These chassis are the same as the V-2136-1
except for the differences mentioned in the
following paragraphs. These chassis use a
19T8 tube in place of the 12AL5 and 12AV6
tubes used in the V-2136-1 chassis. Tap 1 of
ratio detector transformer T3, that was con-
nected to pin 1 of the 12AL5, is now connected
to pin 3 of the 19T8 ; and tap 4 of T3 is
Connected to pin 1 of the 19T8. A 33,000 -ohm
resistor R35 (R5, 22,000 ohms which was in
this position has been removed), is connected
from pin 2 to pin 7 of the f -m detector 19T8.
C30 is connected across R35, and the two
100,000 -ohm resistors used for alignment
purposes only are still connected to the junc-
tion of C30 and R35. R24, the 220,000 -ohm
resistor that was connected to C30 and the
junction of R25 (4.7 megohms) and R2
(470,000 ohms), and the lead from R24 to
SW2 have been deleted. Pin 6 of the 19T8
is connected to tap 1 of T6, the 2nd i-f-a-m
transformer. Pin 7 is grounded; pin 9 goes
to the junction of R31 and C19C and D; and
pin 8 goes to the junction of R10 and C19A.
R25, that was connected from R3 to the junc-
tion pin 6 of the 12AV6 and R24 and R2, has
been deleted. R2, 470,000 ohms, is now con-
nected from ground to the junction of R19
(the 2.2-megohm resistor going to tap 4 of 1st
i-f-a-m transformer) and R6 (the 47,000 -
ohm resistor going to tap 2 of T6). C13, the
0.05-µf capacitor that went from terminal lug
4 of the antenna terminal board, is now located
from tap 4 of T5 to ground, in place of C16,
the 0.01-µf capacitor which has been removed.
The positions of C31 and C19B have been
reversed. Capacitor C31, 150-µµf, is now
located from ground to tap 2 of T6, and
capacitor C19B, 220 µµf, is now located from
ground to the junction of R2, R6, and R19.
A 470,000 -ohm resistor R33 (Part No. RC20-
AE484K) and a 100-µµf capacitor C43 (Part
No. RCM20B101K) have been added in
parallel from tap 3 of T2 to ground.

The accompanying diagram shows switch
SW2. Only the middle wafer contains changes
that have been made in the V -2136-1A chassis.

Switch SW2 used in
Chassis V -2136-1A.

The first and last wafers are wired as shown
in the schematic for V-2136-1. (The numbers
in the illustration were added for reference
only.) Contact 1 goes directly to B and A of
C33, and thence to L10. Contact 2 goes
directly to R20, 47 ohms, and thence to pin 7
of 12BE6. The 47,000 -ohm resistor R26 and
the 0.001-µf capacitor C2 connected to R20
have been deleted from the circuit, and contact
3 is grounded.

In the 50L6/GT output circuit capacitor
C4, 0.005 µf, is connected to pin 8 rather than
to pin 4. The 3.3-megohm resistor R27, that
is connected from terminal lug 4 to SW2 in
the V-2136-1 chassis, has been deleted in the
V -2136-1A chassis.
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the Du Mont type lOcP4
For the set that follows the "seventeen" in
rectangular pictures, Du Mont supplies the
"twenty" all -glass rectangular Type 20CP4.
Another in the series of Big -Picture Teletrons
employing the NEW Bent -Gun for edge -to -
edge sharpness that makes the difference in
picture tubes of this size. The gray filter face
plate improves contrast.
The first picture tube designed with the
industry "standard" neck length of 736".
Our Commercial Engineering Department
invites all design inquiries.

Allen B. Du Mont Laboratories, Inc., Cathode -Ray Tube Division, Clifton, N. 1.

Trademark

Please mention Successful Servicing when answering advertising.
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FREE..!
NEW SHURE

Cartridge Replacement
GUIDE

sax, Aórrwrs

A. TURN OF THE DIAL GIVES THE CORRECT

REPLACEMENT MODEL OF ALL SHURE
CARTRIDGES AND MOST OTHER MAKES

Ask. your Shure Distributor for a "Guide"
-or write direct, giving us his name.

SHURE BROTHERS, INC.
Microphones and Acoustic Devices

225 West Huron Street  Chicago 10, Illinois,:

Please mention Successful Servicing when answering
advertising.

Sparton 130, 132, 135, 139, Ch. 5A10
Inability to procure type 12AV6 tubes in

production quantities for the above models
using radio chassis type 5A10 made it neces-
sary to make the following production sub-
stitution. In the future, these models will use
a 12AT6 tube in the 2nd detector and avc
circuit in place of the original 12AV6 as shown
in the schematic diagram. As these tubes are
interchangeable, a change in other components
of the circuit is not necessary.

Sparton 1080, 1081, Ch. 9L8A
Model 1080 in mahogany and Model 1081

in blond are radio -phonograph combinations
using radio chassis type 9L8A. This nine tube-
superheterodyne radio receiver incorporates
f -m and a -m broadcast bands. Chassis 9L8A
is used with television Model 4900TV and
complete service data for this radio chassis
were issued with the service data for the
4900TV.

INDEX OF CHANGES
Model Page Number

Successful Rider Manualst
Servicing From To

TELEVISION CHANGES

Belmont Service Hints 12

Bendix 2060, 2070, 7001 8

2051, 3051, 6001,
6003, 6100 5.1 5-11

Bendix 2070, 7001, T170 12
2070, 7001 8

Capehart-Farnsworth CX-33 6 5.1 5.12

DuMont RA -105, RÁ106 2

RA -105 2.5 2.33
*2,5 *2.55, 56

RA, 106 2.34
*2.57 *2.58

DuMont Savoy, Winthrop,
Ch. RA -103C;
Wellington, Ch.
RA -104A 2

Savoy, RA -103 *1.58 *1.80
Wellington, Ch.

RA. 104A 3-1, 2 3.3, 4
4.1 4.4

Farnsworth, Capehart
462P12, Ch. C-267 6

Farnsworth, Capehart 461P Page 2, Dec. issue of
Successful Servicing

Farnsworth Ch. U12 2-9, 10 2-15
*2,1 *2.9, 10

C4.2 -
Meek Service Hints 2

Wilcox.Gay G-414, G-614,
G-624, 0-914, Series
97 fd 98 6

Majestic 14CT4, 16CT4,
1674, 1974 2, Jan. issue of

Successful Servicing
Series 94 fd 97 5-1 5-14

RADIO CHANGES

Sparton 130, 132, 135,
Ch. 5A10 10 20-10 20-13

Sparton 1080, 1081,
Ch. 9L8A 10

4900TV, Radio Ch. 9L8 TV3,21 3-25

Westinghouse H -305C8,
H -306C8, Ch. V-2137-4 B 21-1 21-4

Westinghouse H -316C7,
H -317C7, H -326C7,
Ch. V-2136.1,
V,2136,IA 14

H -316C7, H.326C7,
Ch. V-21361 21.18 21.21

The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num-
bers preceded by an asterisk (*) apply to the 81/2" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

BOOKS FOR THE
SERVICEMAN

TV Master Antenna Systems
368 pages $5.00

Receiving Tube Substitution Guide
Book. 224 pages $2.40

Encyclopedia on Cathode -Ray
Oscilloscopes and Their Uses.
992 pages $9.00

TV and Other Receiving
Antennas (Theory and
Practice). 606 pages $6.00

TV Installation Techniques
336 pages $3.60

Radio Operator's License Q & A
Manual. 2nd Edition. 766 pages $6.60

The Business Helper
134 pages $2.00

FM Transmission and Reception
460 pages $3.60

TV Picture Projection and
Enlargement. 192 pages. $3.30

Broadcast Operators Handbook
288 pages $3.30

Understanding Vectors and Phase
160 pages Cloth Cover $1.89

Paper Cover $0.99
Inside the Vacuum Tube

424 pages $4.50

Understanding Microwaves
385 pages $6.00

Servicing by Signal Tracing
360 pac Ys SA -nn

The Meter at Work
152 pages $2.00

Installation and Servicing of Low
Power Public Address Systems
208 pages $1.89

A -C Calculation Charts
148 nomographs in 3 colors
160 pages $7.50

High Frequency Measuring Tech-
niques Using Transmission
Lines. 64 pages $1.50

The Oscillator at Work
256 pages $2.50

Automatic Frequency Control
Systems. 144 Pages $1.75

Radar - What It Is
72 pages $1.00

Radio Amateur's Beam Pointer
Guide. 32 pages $1.00

Master Index -Volume I to XV 1.50

Order Your Copy Now
JOHN F. RIDER PUBLISHER, Inc.
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FREQUENCY REQUIREMENTS

OF

OSCILLOSCOPE VERTICAL AMPLIFIERS

by John F. Rider

AN IMPORTANT capability of the ver-
tical amplifier is the frequency over

which the amplifier will operate. Although
not generally identified as such, every ampli-
fier is,- in a way, a filter system, because it
will neither pass all frequencies, nor will it
amplify equally those frequencies which it
will pass. The pass -band of the vertical am-
plifier in an oscilloscope has a great bearing
on the utility of the device. This is true, re-
gardless of voltage waveshapes which will be
fed into the amplifier, but most significantly
relative to nonsinusoidal waves, the investiga-
tion of which is today one of the paramount
fields of utility of the oscilloscope.

Equipment cost is very closely tied to band-
width; the higher the bandwidth, usually the
greater will be the cost of the device. One
of the very significant changes which has taken
place in the design of cathode-ray oscilloscopes
during the past fifteen years has been a gradual
increase in the bandwidth of the amplifiers
in the device, especially the vertical amplifier.
The need for this improvement originates in
the waveforms which have become standard
in many kinds -of equipment. We are speaking
about square, sawtooth, triangular waves, etc.,

Fig. 1. Conventional square wave.

TIME

(C)

Fig. 2. Composition
components.

or combinations thereof. Many modern devices
and systems make use of such waveforms for
operation or testing.

Importance of Harmonics
The amplification of a sine wave involves

only one frequency at a time, and the frequency
limits of an amplifier are dictated simply by
the range of individual frequencies which are
to be raised in level. It is not so when working
with nonsinusoidal waves. The relationship
between the fundamental frequency of a square
wave (as indicated in Fig. 1), for example,
and the frequency range of an amplifier is
of some importance; of much greater import,
however, is the frequency range of the har-
monics of that fundamental and the pass -band
of the amplifier. For example, in Fig. 2 note
the makeup of the sine -wave harmonics used
to approach the reproduction of a square wave.
In other words, an amplifier capable of ampli-
fying all frequencies between, for example, 10
cps and 1.0 Mc within 3 db, could be used for
the amplification of sine waves substantially
beyond this frequency band, but it would not
be suitable for the amplification of square
waves having fundamental frequencies above
about 100,000 cps.

The importance of the frequency response in
the amplification of nonsinusoidal waves lies
in the ability of the amplifier to uniformly
amplify the harmonics as well as the funda-
mental, in that way affording good fidelity of
signal reproduction. Then, for oscilloscope
amplifiers, what shall be considered the re-
quired frequency range? Unfortunately, the
answer is not as simple as the question. We
know that the ideal condition never can be
satisfied, because the ideal square wave, tri-

of a
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wave from its sinusoidal

angular wave, or sawtooth wave requires the
presence of an infinite number of harmonics.
This is not attainable because it would require
an amplifier with infinite bandwidth. So a
compromise is forced on everyone, and it
then becomes either a matter of individual
preference, or the fulfillment of accepted
specific standards, as to what shall be con-
sidered good quality of reproduction.

Different applications or measurements
dictate different conditions. An order of
quality acceptable for one application is not
necessarily equally acceptable in another case.
This is why it is possible to generalize, but
not to set definite minimum requirements.
There is no agreement among engineers as to
the requirements, although .there is general
concurrence concerning a range of the
minimum number of harmonics which should
be present for a reasonable quality of repro-
duction of a nonsinusoidal wave. The absence
of sufficient harmonics, nonuniform amplifica-
tion of the harmonics, or a radical shift in
relative phase of the frequency components
of a wave during amplification can produce a
very badly distorted reproduction of the input
signal. This may be sufficient to destroy the
utility of the device as a tool for study and
comparison.

(Continued on page 12)

Editor's Note: This article is an abridged
excerpt of the section on factors controlling
the application of the basic oscilloscope
appearing in Chapter 10, entitled "The Basic
Oscilloscope and its Modifications," from
ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES by
Rider and Uslan, published by John F. Rider
Publishers, Inc.
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Westinghouse H -196A, H-207A.
Ch. V-2130-1

The V-2130-1 chassis used in . Models
H -196A and H -207A is basically the same as
the V-2130 chassis used in Models H-196 and
H-207. Several changes have been made in
the V-2130-1 chassis, however, and the re-
vised circuits are discussed below. The align-
ment procedure remains unchanged.

The reference numbers applied to the com-
ponents in this chassis, V-2130-1, differ from
those found in the V-2130. A list is given be-
low, comparing the reference numbers for
Chassis V-2130 with the new numbers for
V-2130-1. All changes for Chassis V-2130-1
etc. will be written up using the new number-
ing system unless indicated otherwise.
SYNC SEPARATOR AND AMPLIFIER
CIRCUITS (See tig. 1)-The necessity for
using a phase inverter (1st sync amplifier in
the V-2130) is eliminated in the V-2130-1 by
taking the sync voltage from the plate circuit
of the 1st video amplifier. At this point the
polarity is correct for separating the sync
from the blanking pedestal and video signal.

Interaction between the vertical and hori-
zontal components is reduced by using indi-
vidual coupling networks and separator tubes.
The upper network (R429, C412, and R414)
is designed to favor the low-frequency ver-
tical sync pulses, while the lower network
(C402 and R415) favors the high-frequency
horizontal pulses.

R436 (27,000 ohms) and R419 (10,000
ohms) form a voltage -divider network which
drops the voltage on plate 1 of the sync sepa-
rator to approximately 8 volts. R446 (68,000
ohms) and R422 (10,000 ohms) perform the
same function for plate 6 of the same tube,
dropping the voltage to approximately 30
volts. C403 (270 µµf) by-passes any video
that might get by the separator tube.

C413 (0.05 µf) and R421 (100,000 ohms)
form the coupling network for the vertical
section of the 12AT7 horizontal -vertical sync
amp, and C410 (0.01 µf) together with R434
(4.7M) form the coupling for the horizontal
section. Bias for the separator and amplifier
tubes is developed by the time constant net-
work ,in each grid circuit.
D -C RESTORER (See Fig. 2)-The d-c re-
storer circuit used in the V-2130-1 is much
simpler than the one used in the V-2130 chas-
sis. This circuit functions as a simple damper
and operates as follows :

When the negative sync and blanking pulse
is impressed on the grid of the cathode-ray
tube, the cathode of the 12AU7 becomes nega-
tive with respect to the plate, and the diode
(grid and plate are connected together) con-
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ducts. This effectively shorts out R324 (1M)
which results in a short time constant. After
the sync and blanking pulse passes, the diode
becomes an open circuit, resulting in a much
longer time constant. Thus, during the sync
and blanking period, C337 (0.05 µf) can charge
very rapidly due to the short  time constant,
but during the interval between the sync and
blanking pulses, it cannot discharge very rap-
idly due to the much longer time constant. In
this manner a constant charge is kept on the
capacitor which will be approximately equal
.owos.344 1337ro a,.

313
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Fig. 2. D -c re-
storer circuit.

nut
to the negative peak amplitude of the signal.
The polarity of this charge is such that it op-
poses the negative portions of the signal and
aids the positive, thereby letting the signal
amplitude vary in the positive direction only.
Thus the blanking pedestals are all lined up
to a common reference point and the d -c
component is restored.

Additional changes that have been made
are as follows 048, 5-µµf
been added from pin 2 of the 6AL5 video de-
tector to ground. L320 has been inserted from
pin 2 of the same tube to the video test jack.
R342, 100 ohms, has been added from C334
to pin 3 of the 12AT7 1st video amplifier and
ground. The lead from C333, 0.01 µf, con-
nected to pin 1 of the 6AT6 agc amplifier, now
goes to the junction of R435, 6,800 ohms, and
R431, 540 ohms in the plate circuit for the
6AQ5 horizontal oscillator. Resistor R431,540
ohms; has been added from ground to R435.
R458 the horizontal damping control is now
7,800 ohms and is tapped at 5,800 ohms.

The following parts were deleted from the
Chassis V-2130 (the reference numbers used
are those that were given for Chassis V-
2130) : R82, 18,000 ohms has been removed
from the circuit. It was connected from pin
3 of the 12AU7 horizontal discharge tube to
R30 which was connected to pin 5 of the
6BG6G horizontal output tube. Resistor R86,
22,000 ohms, has been removed from between
ground and pin 6 of the 12AU7 d-c restorer.
Capacitor C134, 0.05 µf, has also been deleted

F--
ó° 'YY[TrovoiiAl

Fig. 1. Sync separator and am-
plifier circuit for Westinghouse
Ch. V-2130-1.

Successful Servicing, March, 1951

from between pin 6 of the same tube and pin
7 of the 12AT7 1st sync amplifier. The com-
ponents in this circuit are shown in Fig. 1.

The following list compares the new ref-
erence numbers for Chassis V-2130-1 and
higher dash numbers with the reference
numbers for Chassis V-2130:

Reference Numbers
Chassis Chassis
V%2130.1 17,2130

R101
R102
R103
R104
R105
R106
R107
R109
R110
R111
R112
C101

.C102
C103
C104
C105
C106
C107
C108
C109
C110
C111
C114
C115
C116
C117
C118
C119
L101
L102
L103
L104
L105
L106
L107
L108
L109-
L110
L111
L112
L113
L114
L115
L116
L117
L118
L119
L120
L121
L122
L123
L124
L125
L126
L127
L128
L129
L130
L131
L132
L133
L134
L135
L136
L137
L138
L139
L140

Section
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221
C201
C202
C203
C204
C205
C206
C207
C208
C209
C210

R60 
R136
R137
R138
R129
R144
R140
R141
R142
R145
C57
C58
C118
C119
C120
C121
C56
C122
C126
C127
C128
C129
C130
C131
C132
C133

L363
L78

L38

L39
L52
L40
L53
L41
L54
L42

L43

L44

L45
L58
L46
L59.
L47

L48
L61
L49
L62
L64
L65
L66
L67

L69
L70
L71

L73
L74

L76

2-Sound
R11
R12

R19
R26
R27

R38
R49
R20
R56
R65
R66
R69
R101
R71
R103
R104
R105
R109
R129
C10

C12

C69

C4 2

C4Ó
C14

R326' R327
- R328

R329
R330
R331
R332
R333
R334
R335
R336
R337
R338
R339
R340
R341
R342
R343
R344
R345
R346
R347
R348
R349
C301
C302
C303
C304

- C305
C306
C307
C308
C309
C310
C311
C312
C313
C314
C315
C316
C317
C318
C319
C320
C32i
C322
C323
C324
C325
C326

(Continued on page 6)

Reference Numbers
Chassis Chassis
V.2130.1 V.2130
C211
C212
C213
C214
C215
C216
C217
C218
C219
C220
C221
C222
C223
C224
C225
C226
C227
C228
L201
L202
L203
L204
L205
L206

C78
C140
C141
C59
C63
C65
C64
C72

C95
C142
C99
C111
C112
Cl
C2
C3
C4
L1
L2
L3
L4
L5
L6

Section 3-Viedo
R301 RI
R302 R2
R303 R13
R304 R15
R305 R16
R306 R17
R307 RI
R308 R22
R309 R323
R310 R24

R311 R2
12 R21

R314
R28

R315 R4
R316 R41

R17 R33
318 R8Ó

R31 R34
R32Ó R43
R321 R42
R322 R46
R323 R
R324 R44

R523

R54
R61
R67
R73

R9Ó
R91

R98

R75
R94

R97
R108

R113
R114
R121

R123
R128
R134
C15

C16
C19
C17
C18
C34
C20
C114
C22
C21
C23
C24
C26
C25
C27

C29

C31
C38

C44

,C46
C47
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SERVICEMEN ARE

SOLD
Yes, SOLD on RIDER MANUALS! And for good reason,

tool Check for yourself RIDER MANUALS give you
ALL the information you need! COMPLETE coverage of
the manufacturers' ENTIRE receiver output! ALL pro.
duction runs (not just pilot models) ... with ALL of
the changes!

Yes, and ALL of the data Is ACCURATE, AUTHENTIC,
PACTORY.AUTHORIZEDI ALL of it comes direct from the
Service departments of the receiver manufacturers
themselves, and Is compiled by RIDER into these in-
dispensable television servicing manuals ... giving you,
In this ONE course, ALL of the priceless Information
that you MUST have

...and you can see WHY

For In the FIRST FIVE RIDER TV
MANUALS, containing 10,544 pages:

131 pages are devoted to understandable descrip-
tions of circuit action ... telling you HOW the circuit
functions. NOBODY, but RIDER furnishes you with so
much of this necessary Information!

293 pages are on signal waveforms... so vital to
any rapid trouble diagnosis In picture I.f., sound l.f.,
video, sync and sweep circuits. Nobody, but RIDER,
offers anywhere near this amount of Important data!

337 pages have factoryIssued unpacking and In-
stallation Instructions. Nobody, but RIDER, brings you
es many of these helpful, time -saving notes!

ONLY IN
RIDER

TV MANUALS
NOWHERE else can you get as much ... in such

easy -to -find format ... so very easy -to -understand
so accurate ... so thorough ... so complete ...

so efficient ...

* * * * *

Despite severe production difficulties, this new
"BIG" TV Manual Is being scheduled for delivery In
March. However, due to paper shortages, we can print
only a limited gUantity. And since the contemplated
curtailment of television receiver production makes
the Information contained In this volume absolutely
essential to servicing technicians, we suggest that you
order your rnpy IMMEDIATELY.

NOW AVAILABLE

RIDER MANUAL vol,'';

Factory authorized servicing material from 61 manu-
facturers ... AM -FM, auto radios, record changers, disc
and tape recorders...Coverage from December 1949 to
October, 1950. 1648 pages plus Cumulative
Index Volumes XVI through XXI 52100

` John F. Rider Publisher, Inc.
480 Canal Street New York 13, N. Y.

Complete your Rider Manual Library! If any vol-
umes are missing, order a replacement today!

STANLEY'S RADIO SERVICE
3033 16th Street

San Francisco 3, Calif.

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Dear Mr. Rider:

In all the years that I have been established as
a radio and TV serviceman, my Rider manuals
have never let me down.

Whenever a set is brought into my shop to be
serviced, my Rider manual always has the servicing data
available for me. I wouldn't know what to do if
I didn't have all of Rider's on hand.

I will go along with you in your expression,
HAVE IT WHEN YOU NEED ITI

Keep up the good work.

Sincerely,

STANLEY'S RADIO SERVICE
Stanley Michelsen

TOWN RADIO CO.
501 Sutter Avenue
Brooklyn 7, N. Y.

John F. Rider
480 Canal Street
New York, N. Y.

Gentlemen:

We have been using Rider Manuals for twenty-one
years, since Volume I was published. In our opinion,
we cannot see how any service shop can operate
without a complete set.

B. A. Shofler

AYOOB BROS. RADIO
2726 San Bruno Avenue

San Francisco, Calif.

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Gentlemen:

I have all of your Rider Manuals, AM, FM, TV,
and PA, in my service shop.

I like the way they are presented, with factory -

authorized data, so that each set that comes into my
shop to be serviced, is the way it was designed
by the factory engineer. Not only do your manuals
cover data on the pilot runs but most all production
runs, so I am assured that whatever set comes into
my shop, I have the servicing data for it.

I also receive your SUCCESSFUL SERVICING
which keeps me advised of new developments in the
electronics field, and I look forward to reading
this each month. Your Radio and TV changes that
appear in SUCCESSFUL SERVICING, help keep my
Rider Manuals up to the minute.

You are to be complimented on the way you
keep the servicing industry up to data.

Sincerely,

AYOOB BROS. RADIO

Thomas W. Ayoob
Thomas W. Ayoob

YEARS2.1. and

28 Manuals
TELL THIS STORY
Most servicemen inform us that they prefer RIDER

MANUALS for -their absolute reliability. Daily, they
depend upon our Factory -Authorized, Factory -Accu-
rate servicing information (from the service depart-
ments of the receiver manufacturers themselves) to
speed repairs . remove all guesswork . and
assure the satisfactory completion of repair jobs,
whatever their nature.,

Others favor the completeness of RIDER MANUALS
and the fact that, from this SINGLE SOURCE,

they can get everything they need . . . original pro-
duction runs, subsequent production runs -with all
the changes.

And still others say it's the ease with which they
are able to locate the exact data they want .

and the ease with which they can make full use of
this information.

Whatever their individual reasons may he, they
all agree

Rider Manuals

ARE BEST
The Latest in Television!

Rider TV Manual Vol. 6
Despite severe production diffi
culties, this new "BIG" TV Man
ual is ready for you. However,
due to extreme paper shortages,
we were unable to produce as
many as we feel will be re-
quired. So make sure of your
copy . . order it from your
jobber TODAY! This is another

LARGE SIZE manual, with the equiv-
alent of 2320 of our former 81/2 x 11"

24.®Opage size, all filed in place.

The Latest in Radio!

Rider Manual Vol. XXI
FACTORY -AUTHORIZED servicing
material from 61 manufacturers

AM -FM -Auto Radios -Record
Changers -Disc and Tape Record-
ers. Coverage from Dec. 1949
through Oct. 1950. 1648 Pages
PLUS Cumulative Index

QZ,OVolumes XVI through XXI. U

Make sure that your Working Library of RIDER
MANUALS is complete . with ALL of these
indispensable volumes on hand.

Television Manual Volume 6 (Plus Index)_.._._....... $24.00
Television Manual Volume 5 (Plus Index)...._...._.-. 24.00
Television Manual Volume 4 (Plus "Holy It

Works" Book and Index).......... ........ ..... ............... 24.00
Television Manual Volume 3 (Plus "How It

Works" Book and Index)..._...._..._._........_......._._...._... 24.00
Television Manual Volume 2-In new, larger

page size, 15" a 15". (Plus "flow It Works"
Book and Index) ................._..._..._..._......._.._.._....._........._.___..... 24.00

Television Manual Volume I (Plus "How It
Works- Book and Index)_.._...._..._........._......_........_...__... 19.80

VolumeXXI . ................_......._._................_..._........._. 21.00
VolumeXX ................._............_.._....._._._......._............................_......... 21.00
Volume XIX . ....................._._........_ 22.50
VolumeXVIII ............................._..............._..................._._....................... 22.50
VolumeXVII ................_...................._..........................._.....................:' 19.80
VolumeXVI . ..........................................._. 9.90
Volume XV ...._...._._......__.__ ................. _. .... 22.50
Volume XIV to VII (each volume)................_...........__ 19.80
VolumeVI ....._.._....__._...._.........._.....__........_.........._........._....._.._....... 15.00
Abridged Manuals I to V (one volume).._......_.._........ 19.80
Master Index, Covering Manuals Vol. I to XV.__.._ 1.50
PA Equipment Manual, Volume L 18.00

JOHN F. RIDER PUBLISHER, INC.
480 Canal St. New York 13, N.Y.
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Don't Take
Unnecessary

Chances
An overwhelming majority of
servicemen say that performance
is what they want most in a ca-
pacitor. If you agree, and if you
don't want to take chances, your
best bet is ...

Make Sure ! Make it Mallory
Performance is the one big reason why more than half of the
hundreds of servicemen interviewed in a recent survey use
Mallory Capacitors.

Despite excessive operating temperatures and higher ripple currents,
Mallory Capacitors have taken the rugged service of TV operation

in stride. The far superior heat dissipating character-
istic for which Mallory FP Capacitors have long
been known is the reason for this trouble -free per-
formance. And Mallory Plascap* plastic tubulars are
suited for the same 185° F. (85° C.) operation.

When you are looking for performance, don't take
a chance on just any capacitor. Make it Mallory...
and make sure! It costs you no more to play safe.

The plastic tubular specifically de-
signed to meet your field service
problems. Available in a complete
range of ratings.

Depend on your Mallory Distributor for precision quality at competitive prices.

*Trade Mark

P. R. -MALLORY B CO Inc.i

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
*Reg. U. 5. Pat. Of.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.

xT :C:.1F...'re`r`tva+arstrss.-nirr<aca.±t^s.:.vc
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CURTAIN TIME
About the Industry

Reports indicate that the income of CBS
during 1950 from a -m radio exceeded 1949.
If it's true with this chain, then the probability
is that the other chains did not suffer too
badly, if at all. In all probability they, too,
have made money. In view of the dire fore-
casts made about a -m radio when TV first
appeared, it is very heartening to note that
a -in broadcasting is far from being eliminated
by TV. Some time ago, we commented that
TV faces one problem, namely, that the viewer
must be stationary in order to watch the pic-
ture, whereas in a -m radio, a number of
receivers in a home enables the listener to hear
the program and still carry on other necessary
duties. This is a very, very important point.
Moreover, the cost of air time on TV has
already exceeded radio time for equal periods
with fewer TV outlets than a -m radio outlets.
So, for perhaps the sixth or eighth time we
say that a -m radio is far from dead. About
60,000,000 a -m radio units have been produced
during the past five years.

Just Thinking
This has nothing to do with the radio and

television industry. It sterns from exposure

No. 5

WOrth 4-8340
WOrth 4-8341

to security measures and classified documents
during the last fracas. Just recently we read
about the development of small A-bomb heads n'
on projectiles. Orienting thinking on the part
of the enemy in that direction may not be too
grave a matter, but why disclose the use of
the reflector as the means of accomplishing
the solution to a problem of long standing.
Was it necessary for public peace of mind?

Apparently it was a development of great
.importance, at least it was presented in that
manner. If that is true, why save the enemy
much time and effort? Why not let him go
through the trials and tribulations of expensive
and fruitless experimentation? Must we pin-
point the answer. Sure it's news, but what
goal is achieved by stating those facts to the
populace of the nation. The only purpose we
can see, and we are not sure about this, is
that it might tend'to impress our might upon
those who may eventually become embroiled
in a war with us. Fine, but couldn't the same
have been done without disclosing the answer
to the problem of making small A bombs ..
By simply stating that small A heads have
been developed for shells ... Isn't the desire
for news sort of jeopardizing our security?

Municipal Activity in TV Training
Of interest is the fact that the Service

Committee of the Radio and Television Man-
ufacturers Association (of which we are a
member) is embarked upon a project of pre-
paring a television technician's course outline
for transmittal to vocational and other in-

terested schools. The industry recognizes that
shortages in trained electronics personnel are
imminent. It is not expected that the course
will be used as is, but it is hoped that the
liaison which will be attempted by the Service
Committee will be productive in creating
interest among educators to develop such men
as will meet the needs of the television servic-
ing industry.

National Association
Recently, the National Electronic and

Service Dealers Associations was formed in
Washington. In the main, or rather at the
moment, it is represented by television service
personnel locally organized in Washington,
D. C., throughout the states of Pennsylvania,
New Jersey and New York. It is understood
that representatives from local associations
in other parts of the country also were present
at the meeting.

We have had the good fortune to become
familiar with the activities of the Federation
of Radio Servicemen of Pennsylvania and the
Empire State Federation of Electronic Tech-
nicians Association in New York State. They
have done a great deal towards improving the
welfare of their members, and, while it cannot
be said that they have solved all of their
problems, the fact remains that their existence
has done a great deal for the betterment of
the industry asa whole in those states.

The aims of this national organization are
declared to be the following: 1) The further-
ance and improvement of the electronic
servicing industry; 2) To promote the welfare'
of servicing dealers and technicians; 3) To
promote a better understanding between elec-
tronic service industry and the electronic
industry; 4) To promote and secure better
relations with the public; 5) To provide
educational facilities for its members; 6) To

(Continued on page 16)

THERE IS A REASON!
HOW COME YOU

TURN OUT SO MANY
MORE JOBS THAN

ME,JOE

THAT'S EASY PHIL,
IUSE RIDER
MANUALS ON
EVERY SINGLE

JOB!

WHAT?
WVER1WYfRIP/OFD,wPER

SOTHIS-
ONLY RIDER

GIVES OFFICIAL
SERVICE SHOP

DATA-ITIACCURATE,
RELIABLE AND

COMPLETE -1 wows
FASTER- WHAT -fHE
MANUFACTURER

KNOWS-IKNOW!

15THAT
ALL?

NO,TH ERE'S ALSO

CIRCUIT ACTION
DESCRI PTIONS

AND UNPACKING AND
INSTALLATION DATA

RIGHT FROM THE
FACTORY -THAT MMES

THE WORK EASIERAND 151
LEARNING EVERYTHING
NEW ABOUTRECEIVERS-

AND DON'T FORGETTHE(
COCOVERAGE

ON ALL
PRODUCTION RUNS!
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O.K. I'LL BUY IT
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ARGUMENT
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OUT LATE THIS MONTH -
I HAVE ALL THE OTHER

MANUALS
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Westinghouse H -196A, H -207A
(Continued from page 2)

BUYERS
of

RECEIVING TUBE SUBSTI-
TUTION GUIDE BOOK

by H. A. Middleton

Say:
"Exceptional, no comparison to any-
thing in the market today."
J's Radio Service Station, Medford, Mass.

"'Worth its weight in gold' to any
serviceman faced with the present tube
shortages." G.M.A., Ewing, Nebr.

"Nothing like it, not only in Radio
servicing, it just can't be beat in TV
servicing." F.L.D., Carrollton, Ohio

. . A must for every serviceman's
bench. The most practical book on this
subject I've ever seen. Would not hesi-
tate to recommend it."

C.C.H., Philadelphia, Pa.

. . is the answer to my six months
search through supply houses for just
the tube manual to simplify tube sub-
stitution ... It already seems as handy
as my soldering iron. Thank you for the
best technical book of these times."

A.A.P., Denison, Tex.

"This guide is a must for every service-
man. Simplifies tube problems."

W.H.McG., Leicester, N. Y.

"Indispensable to any Radio Technician
regardless of his ability."

G.E.W., Birmingham, Ala.

.. gives clear detail, explanation of
the subject, and how to do it. On this
subject what more can a serviceman
ask?" L.J.B., Baltimore, Md.

"It is the best book I ever worked with.
It saves many tedious hours of going
through Tube Manuals."

F.J.S., Jr., Wyandotte, Mich.

"Just typical of everything else John
F. Rider publishes - NOTHING BUT
THE BEST-And I think it is worth at
least three or more times what you
charge for it. I have read it thoroughly
and don't see how any service shop
could be without it even when tube
shortage does not exist. RIDER IS
AGAIN FIRST'EST WITH THE BEST'EST.
THANKS A MILLION."

J.R.A., Jr., Millen, Ga.

 2500 Radio And TV Tube Substitutions Are Listed !
 TV Receiver Filament Wiring !

Heater Substitution Wiring Instructions
 Tube Types Classified By Functions !
 And A Wealth Of Other Priceless Data !

including material on Cathode -Ray Tube Characteristics,
Complete Tube Characteristics Chart, Ballast Tube Data,
Pilot Light Information, Resistors - Capacitors - Trans-
former Color Codes, Transformer Substitution, Fixed Con-
denser Substitution, and Convérting Farm Radio for
Electrified Operation.

224 Pages in Heavy Durable Paper Cover. 81/2 x 11 inches. Only

Do you have your copy?
GET IT TODAY!

Your favorite electronic parts jobber can supply you, or get it from us.
" MAIL THIS COUPON NOW

JOHN F. RIDER PUBLISHER, INC.
480 Canal St., New York 13, N. Y.
Please send me copies of "RECEIVING TUBE SUBSTITUTION GUIDE
BOOK" at $2.40 per copy. I am enclosing check El money -order Di in the
amount of $ If, within 10 days, I am not satisfied-I will return
the book(s) in good condition, for refund.

NAME

$2.40

ADDRESS

CITY ZONE STATE
3-51

Chassis
V-2130-1
C328
C329

Chassis
V-2130

C139
C135

Chassis
V-2130.1
R440
R441

Chassis
V-2130

R85
R99C330 C50 R443 R102C331 C60 R445 R24

C332 C68 R447 R115C333 C67 R448 R111
C334 C75 R449 R116
C335 C74 R450 R119
C336 C76 R452 R117
C337 C77 R453 R118
C338 C91 R454 R122C339 C135 R455 R126
C340 C83 R456 R127
C342 C100 R457 R130
C343 C101 R458 R131
C344 C113 R459 R132
C345 C7 R460 R133
L301 L11 C401 C33
L302 L12 C405 C52
L303 L13 C406 C53
L304 L14 C407 C54
L305
L306

L15
L16

C408
C409 C61

L307 L17 C411 C71
L308
L309

L18 C414
5 CÓ8

L310 L20 C416 C1'16
L311 L21 C417 C117
L312 L22 C418 C81
L313 L23 C419 C84
L314 L24 C420 C85
L316 L8 C421 C86
L318 L10 C422 C87
L320 - C423 C82

Section 4-Sweep
R401 R3
R402 R4
R403 R5
R404 R6

C424
C425
C426
C427
C428

C89
C88
C90
C92
C93

R405
R406
R407
R408
R409
R410

R7
R8
R9
R10
R29
R30

C43Ó
C431
C432
C433
C434

C96
C97
C104
C105
C106

R411
R412
R413
R416
R417
R418

R35
R36
R37
R47
R87
R48

C436
L401
L402
L403
L404

C1Ó
L30
L27
L28
L35

R419
R420
R422
R423
R424
R425

R30
R55
R56
R62
R63
R64

L406L4
L407
L408
L409
L410

L34
I.31
L32
L25
L26

R426 R68 Section 5-PowerR427 R130 R501 R50R428 R72 C501 C35R430 R78 C502 C36
R431 - C503 C37R432 R79 C504 C98R433 R81 C505 C102R435 R84 C506 C103R437 R88 C507 C107R438 R76 C508 C108R439 R77 L501 L29.

The parts list for Chassis V-2130-1 is the
same as that for Chassis V-2130 except for
the following changes (the reference numbers
are those for Chassis V-2130-1) :
Ref. Part
No. No.

V-591 1
R113
C109
R210

R215C206

C210

Description
Tuner assembly, r -f
Resistor, 1,000 ohms
Capacitor, 680 µµf

RC20AE103M Resistor, 10,000 ohms, I/w
RCM20C271K Capacitor, 270 µµf
R5CC21ZY471MCapacitor, 470 µµf
RC20AE103M Resistor, 680,000 ohms,

t/zw
C348 R2CC3OCK050D Capacitor, 5 µµfL320 V-5902-2 Coil assembly, video peak-

ing
R408 RC20AE101K Resistor, 100 ohms, /2w
R342 V-6304 Control, vertical hold, 2

megohmsR417 RC20AE105M Resistor, 1 megohm, 1/zwR431 RC20AE561K Resistor, 560 ohms, 1/zwR458 V-5963 Resistor, horizontal damp-
ing, 7,800 ohms.

RIDER TV VOL. 6 IS ON THE WAY
ORDER YOUR COPY NOW

Philco 49-1002, 49-1040 Code 121
The connection from the screen grid pin 8

of the 6BG6G horizontal output tube through
R536 should be connected to the 320 -volt bus
that is the junction of R538 and C521, instead
of to the point now shown, which is pin 6 of
J501, R504, and R103.
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Range Specifications
* SIX ALL -ZERO CENTER VTVM RANGES: -131/2

Megs. Constant Input Resistance. ±3,±12,±30,±120,
±300, ±1200 volts. Direct Reading to ±12 KV and
±30 KV with Series TV Super -High Voltage Test Probe

* SIX SELF-CONTAINED OHMMETER-MEGOHM-
METER RANGES: 0-2000 - 200,000 ohms.

0-2-20-200-2000 Megohms.
* FOUR DIRECT READING HIGH FREQUENCY

VTVM RANGES: 0-3-12-30-120 volts. (When used
with RF-10A High Frequency Vacuum Tube Probe,
Net Price $14.40. No crystal rectifiers employed.)

* SIX AC -DC AND OUTPUT VOLTAGE RANGES
at 1000 ohms/volt. 0-3-12-30-120-300-1200 volts.

* EIGHT D.C. CURRENT RANGES: 0-300 micro -
amps. 0-1.2-3-12-30-120-1200 milliamps. 0-12 Amperes.

* SIX DECIBEL RANGES from -20 to +63DB. Cali-
brated for 600 ohm, 1 mw., zero DB reference level.

4164 ask to see the "Precision"
Series EV-10, DeLuxe VTVM-
Megohmmeter with extra -large 7"
meter. 59 self-contained ranges
to 6000 volts and 70 DB.
Series EV-10, affords to the
discriminating instrument pur-
chaser, and equipment -conscious
service -laboratory, the ultimate
in visibility and performance.
E V -10-P
(Closed portable)-$97.25
EV-10-MCP (Illustrated)
(Open Lab. Type) -594.50,

Seelatest Precision catalog, available at leading
complete EV-10 specifications on page 4 of

radio equipment distributors or write directly to
factory for full details.

Compact,
Versatile, PortableCircuit -Testis

T V
g Laboratory forF/y _i Am

The New

PRECISION
SERIES

E
VTVM and Multi -Rae

ge Test Set.
Net Selling Price  16 25

A Modern, Portable
VTVM-Megohnmeter-

PLUS Direct
Reading ALL VTVM ranges

Hi
ALSO, compete,

standard
1000

Frequency Scales
1000 ohms per volt functions46 RANGES TO1200 Volts*

2000 Megohrns
x o.c.-vry , 12 Amperes,

í63D6
a s to 12,000 and

Soper -High Voltage Vohs when

used with Series

Be Test Probe.

IMPORTANT FEATURES
* VOLTAGE REGULATED-BRIDGE CIRCUIT.
* DIRECT READING, ALL ZERO -CENTER VTVM

-indicates BOTH Polarity and Magnitude without
switching or test lead reversal.

* MASTER RANGE AND FUNCTION SELECTORS
eliminate frequent and inefficient shifting of test leads.

* SHIELDED CONNECTORS for both D.C.-VTVM
and RF-VTVM. Permits simultaneous and non -inter-
fering connection of both Circuit Isolating Test Probe
and optional H.F. Vacuum Tube Probe Series RF-10A.

* HIGH FREQ. VOLTAGE SCALES-Direct Reading.
* DUAL -BALANCED ELECTRONIC BRIDGE

OHMMETER-MEGOHMMETER uses two 1.5 volt
flashlight cells easily replaced at rear of cabinet.

* 1000 OHMS/VOLT MULTI -RANGE FUNCTIONS
permit simple AC -DC voltage, DB and current
measurements free of power line requirement.

* 45/s" RECTANGULAR METER -200 microamperes,
± 2%. Double-Sapphired, D'Arsonval construction.

* 1% Film type, Metallized and Wire -Wound resistors
for all shunts and multipliers.

* Heavy gauge, round -cornered, louvred steel case with
plastic handle. Etched, anodized, aluminum panel.

NET SELLING PRICE 86825
Complete with coaxial Circuit Isolating Test Probe, Shielded
Ohmmeter Test Cable, Standard #227 Super -Flex Test Leads,
Ohmmeter battery and full operating instructions.

Case dimensions -1011" x 61/4" x 5"
Shipping Weight: 11 pounds. CODE:-Party

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14 , New York

Export Division: 458 Broadway, New York, U.S.A.. Cables-Morhanex

Please mention Successful Servicing when answering advertising.
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Sentinel 412, 413, 414, 415, 421, 422,
IU412, 1U413, 1U414, 1U415, 1U421,
I U422

Models 421, 422, 1U412, 1U413, 1U414,
1U415, 1U421, and 1U422 are similar to
Models 412, 413, 414, and 415, except for the
changes noted in the following paragraphs.
The service notes for Models 412, 413, 414,
415, Series YA, YB, YC, and YD, also apply
to the above models. The changes written up
for the YG Series are changes that were made
starting with Series YG. '

L-7 and R-24, the video load choke assembly,
Part No. 20E363-7, is used in Models 412,
413, 414, 415, Series YA, YB, and YC only.
Starting with Series YD, in all models, Part
No. 20E363-10 is used. R-24 is 10 megohms.
R-29, connected from ground to pin 2 of the
1st i -f amplifier, is not used in Models 421
and 422.

The following changes have been incorpo-
rated in the above models starting with Series
YE. R-106, from pin 6 of the video amplifier
to ground, was 6000 ohms in Series YA
through YD ; the value is now 5000 ohms
(Part No. 27E1016-4) . The value of R-36
has been changed from 180 ohms to 270 ohms
(Part No. 27E271-2). The value of R-103
the horizontal centering control has been
changed from 30 ohms to 60 ohms (Part No.
28E54). The value of C-82, the dry electro-
lytic capacitor connected to R-103, has been
changed from 500 µf to 1000 µf, 5 volts (Part

"Little Giant"
TWIN LEAD

LIGHTNING ARRESTER
Protects TV Sets Against

lightning and Static Charges

vF
tas.¿¡eoaa3o

Underwriters
laboratories

Approved

No. AT1OS

munuunuoususnnmnmninn

For Regular Twin Lead

At Your Jobbe

JFD

SFEING IS BELIEVING!

ONLY JFD Lightning
Arresters offer you these
exclusive patented fea-
tures ...
L. Patented strain -relief Retain-

ing Lip which prevents pulling or

straining against contact points.

2. You actually see positive coo
tact made with lead-in wire.

3. Lead-in contact remains fully
visible at all times.

4. No wire stripping. No Arrester

Cover to Hide Poor Contacts!

r or Write Direct

MANUFACTURING CO., Inc.
6119C 101A AVaNaI, 1111oalcl/N 0, N.Y.

NM la rN..bla. A.baaa. aaA Aaau.aM.

Please mention Successful Servicing when answering
advertising.

No. 25E52). The B'+ take -off point for the
audio section has been moved to the variable
tap on the horizontal centering control. A
1500 -ohm, 2 -watt carbon resistor (Part No.
27E104-5) has been added in series with the
output side of the focus coil L-17. The focus
control has been rewired across focus coil L-17
and R-114. The value of resistor R-102, con-
nected to the junction of R-101 and R-114,
has been changed from 2000 ohms to 1000
ohms 3 -watts, carbon (Part No. 27E1016-7),
with a 10,000 -ohm, 10 -watt bleeder resistor
connected across the 250 -volt line. The 10,000 -
ohm bleeder resistor was not used starting
with Series YF.

The following changes have been made
starting with Series YF. The value of the
focus coil L-17 has been changed from 1300
ohms to 3000 ohms (Part No. 2E104). The
value of R-114 has been changed to 3000 ohms,
3 watts (Part No. 27E1816-8).

In Models 412, 413, 414, 415, starting with
Series YD, and Models 421 and 422, starting
with Series YA, a 6CB6 or 6AG5 or 6BC5
is used in the r -f amplifier and modulator
tube sockets. Always use the same type tube
for replacement. Intermixing these tubes may
result in loss in sensitivity caused by the dif-
ferences in tube capacities detuning the cir-
cuits and making it necessary to realign the
r -f amplifier and modulator stages by spread-
ing or squeezing turns on the coils. The 6CB6
cannot be used in the video i -f amplifier stage.
The alignment tables for these models are
the same as those given for Models 412, 413,
415 (Series YA, YB, YC), and the changes
on video alignment that were noted for Series
YD, except that Step Nos. 1 and 2 for Dis-
criminator and Sound I -F Alignment, under
Connect Signal Generator should read: In
series with .011.if to junction of L-4 and C-19
on pin 5 of the 6AU6 video amplifier tube.
An r -f choke L-18, Part Number 2E29, has
been added from pin 7 of the video amplifier
to the junction of the plus terminal of C-31
and R-23. A 0.05-0, 200 -volt (Part No.
23E216) capacitor C-87 has been added from
gl ound to the 140 -volt bus. The 47,000 -ohm
resistor R-110, connected from fuse F-1 to
the junction of C-64 and R-61, has been re-
placed by two 100,000 -ohm, 2 -watt resistors,
R-110' and R-115 (Part No. 27E104-5). Re-
sistor R-71, the 680,000 -ohm resistor that was
connected from pin 4 of the 1X2 h -v rectifier
to R-57, has been deleted from the circuit and
replaced with a direct connection. The value
of R-57 has been changed from 470,000 ohms
to 12 megohms, Part Number 27E1009-5.
The 4700 -ohm resistor R-97 across the hori-
zontal linearity coil L-17 has been deleted
from the circuit. R-53, connected to pin 2 of
the 6SN7GT vertical oscillator, - is no longer
connected to the junction of R-88, R-102, and
R-47, but now goes to the junction of R-98,
C-81, and the vertical size control R-77.

The following changes apply to Models 421
and 422 starting with Series A. R-106, men-
tioned previously, has been removed from
ground and is now connected to pin 2 of the
12AU7. Resistor R-118, 150 ohms, 1/2 watt,
carbon (Part No. 27E151-2), has been added
from the junction of R-106 and pin 2 to
ground. Resistor R-89, that was connected
from the junction of pin 8 of the 12AU7 and
C-62 to ground, is now connected from that

junction to the junction of R-118, R-106, and
pin 2.

The parts for Model 414 are given in the
change notice for that model, the remainder
of the Model 414 cabinet parts are the same
as those mentioned for Model 413. The parts
for the other models are the same as those
appearing in the Parts List for Models 412,
413, and 415, except for the Miscellaneous and
Cabinet Parts List for Models 421 and 422
given below :

Part
No.
20E580
20E253.28
65E2
20E585
65E39

Description
Pulley assembly for contrast control
Drive cord for contrast control
Spring, tension for drive cord
Pulley assembly on channel switch shaft
Spring "C" type locks pulley assembly

on channel switch shaft
20E546-8 Cabinet back assembly with line cord

(Model 421)
20E546.9 Cabinet back assembly with line cord

(Model 422)
9E25.3 Safety glass (Model 421)
9E40 Safety glass (Model 422)
36E56.3 Mask, picture tube (Model 421)
á6E56 4 Mask, picture tube (Model 422)
33E85 Gasket, rubber, for mask -35 in,
20E544.3 Knob assembly, channel switch
20E545.3 Knob assembly, off -on -vol.
37E59 Knob, channel switch, less metal plate37E59-5 Knob, off -on -vol., less metal plate
37E67 Knob, contrast -
37E67.2 Knob, brightness
36E57-2 Metal plate for channel switch knob
36E58.2 Metal plate, for off -on -vol. knob
7E250 Cabinet table, mahogany (Model 421)
7E251 Cabinet console, mahogany (Model 422)
20E550 Built-in antenna assembly (Model 421)
30E154 Trimmer and shaft assembly, for 20E550

antenna, consists of 9" shaft assembled
to trimmer capacitor

20E550-4 Built-in antenna assembly (Model 422)
30E154.4 Trimmer and shaft assembly, for 20E550-4

antenna, consists of 123/8" shaft as-
sembled to trimmer capacitor

37E61 Knob, antenna tuning (Model 422)
37E62 Knob, antenna tuning (Model 421).

RIDER TV VOL. 6 IS ON THE WAY
ORDER YOUR COPY NOW

DuMont RA -105
Capacitor C510 in the a -m tuner has been

changed from 8 ¡uf, 450 volts, to 16 ¡uf, 450
volts. In addition, the filter has been changed,
as shown in the accompanying figure, by the

R511 -B

R51I-A

C5I0 I R513
I 6}tf IOOK

450V 1W±10%

C513 R512
16,if IOOK450VT 1W±10a/,

Filter used in DutlMlont RA -105.

addition of C513, R513, and R512. The fol-
lowing parts have been added to the parts list.
Ref. Part Description
No. No.
C510, C513 03002050 Capacitor, electrolytic, 16 µf,

450 v
RS 12, R513 02045010 Resistor, fixed, 100,000 ohms.

10%, 1 w.
In the Video I -F Alignment Table, for step

#9, in the column headed "Connect Generator
Leads Across," add an asterisk as shown
below :

Pin 1 (grid) *
V102 and chassis

In step #3 of the Sound I -F Alignment
Table in the column headed "Connect Gen-
erator Leads Across" delete the asterisk.
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SERVICEMEN: don't miss this

fast-growing PROFIT opportunity \\ /

20,000,000
Selenium Rectifiers now used
in TV and Radio Receivers-a
gain of 10,000,000 in a year...!

GET YOUR SHARE OF THIS CONTINUING REPLACEMENT

"The Original Miniature
MARKET U Selenium Rectifier"

REPLACEMENT ITEMS are of top importance
today ... as a source of steady, extra income. And
one item to keep your eye on is the Miniature
Selenium Rectifier ... now at the 20 -million mark
and growing by millions yearly.

Every time you tap this zooming market, be sure
to tap it with a Federal-the original Miniature
Selenium Rectifier. Federal is the leader in quality,
for it was Federal that introduced the Selenium
Rectifier to U. S. industry ... pioneered the minia-
ture for AC -DC, portable, table and console radios
...TV receivers ... plus many other applications.

Get the facts today about Federal-the line with
a miniature to meet every replacement require-
ment-the line that pays you a good profit-pays
set owners in A-1 performance!

Only 8 popular -type FEDERAL
Selenium Rectifiers handle the

majority of today's replacements:

THESE 4 HANDLE

80% OF TELEVISION REPLACEMENTS

1090 1010 1021 1130

THESE 4 HANDLE

95% OF RADIO SET REPLACEMENTS

1002 1003 1004 1005

America's Oldest and Largest Manufacturer of Selenium Rectifiers

Federal Telephone and Radio Corporation
SELENIUM-INTELIN DIVISION

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY
In Canada: Federal Electric' Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: international Standard Electric Corp.,67 Broad St., N.Y.

Please mention Successful Advertising when answering advertising.
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Montgomery Ward 841111-3010A.
84HA-3010B, 84HÁ -3010C

The following production changes have
been made on these chassis :

1. Install a 47-1./.4 ceramic capacitor be-
tween pins 2 and 4 of V13, the 6SN7 hori-
zontal oscillator tube.

2. Change R-83 in the horizontal oscillator
circuit from 5600 ohms, 1/2 watt, to 6800
ohms, 1 watt.
Greater White -to -Black Ratio

1. Install 2,200 -ohm, 1/2 -watt decoupling
resistor in the 2nd video amplifier (V10) cir-
cuit from the junction of R-66 and L-29 to
the junction of C-56 and R-67. Change R-67
from 4700 ohms to 2,200.
Improved Horizontal Linearity

1. Install a 20,000- to 30,000 -ohm, 10 -watt
resistor between pins 4 (or 6) and 8 of V21,
the 5U4 rectifier tube, if a non -correctable
bulge appears on left hand side of test pattern.
Improved Definitions and Focus

1. Some sets do not have C-92, a 470-µµf
mica capacitor connected in parallel with R-64,
the cathode resistor for V-10 the 2nd video
amplifier. Install this capacitor if it is not
in the set.

2. Improved range of the focus control,
R-103 in the power supply chassis, may be
secured by removing R-116, an 1800 -ohm,
2 -watt resistor.
Increased Sensitivity

1. Increased sensitivity on the high -band
channels may be secured by removing the

FREE!
NEW SHURE

Cartridge Replacement
GUIDE

wwu uorHns
1.0 May

A TURN OF THE DIAL GIVES THE CORRECT

REPLACEMENT MODEL OF ALL SHURE
CARTRIDGES AND MOST OTHER MAKES

Ask your Shure Distributor for a "Guide"
-or write direct, giving us his name.

SHURE BROTHERS, INC.
Microphones and Acoustic Devices

225 West Huron Street  Chicago 10, Illinois

'Please mention Successful Servicing when answering
advertising.

grounding leads from socket terminal 4 of
V-1 and socket terminal 7 of V-2 and ground-
ing these leads directly to the chassis.

2. Capacitors C-9 and C-11 in the tuner
assembly should also be removed when the
above (1) change is made.
Reduction of 4.5 Mc Hash in Picture

1. 4.5 -Mc signal hash in the picture may
be reduced by installing a 11/2" x 4" metal
shield between the discriminator transformer
and the tuner chassis. The discriminator coil
slug also should be grounded.

After these sets reached the field, a picture
tube protective circuit kit was made available
for installation on these sets. The purpose
of this circuit is to cut off the intense electron
beam in the picture tube, in event of failure
in either the horizontal or vertical sweep cir-
cuits. This prevents burning a line into the
face of the picture tube and rendering the tube
useless. Components in this circuit are as-
sembled on a small sub -chassis that becomes
a part of the power supply unit. The wiring
diagram for the protective circuit is shown
in the accompanying figure.

C93
1000

OW
WW

R 119

IMEG.

2 5 V22
6SC7

7 8

1_ C94I"'
JQW CC

TO TO
PIN2 TERMM6

OF HORIZ.
5U4 OSC.COIL

BROWN

TO PINS 2-7
OF 6BG6

l

-1- C96
RI21 `.005

I MEG. C95- 05
R 120
22K RÍ222W 22K

PL68 0
K = J3 m

TO TO
BRIGHTNESS PIN 5

CONTROL ON
S03

Protective circuit for Montgomery Ward
84HA-3010A, 84HA-3010B, 84HA-30100.

In addition to the components added to the
power supply chassis, the following altera-
tions were made in the receiver chassis.

1. Resistor R-29, in series with the bright-
ness control, was,changed from 47,000 ohms
to 150,000 ohms.

2. Resistor R-120, in the protective circuit,
replaced R-30 in the receiver chassis. There-
fore, R-30 is no longer used.

Following is a list of the additional parts
used in this modification :
Ref. Part
No. No.
C.93 CM20A102K
C94 45A103

C-95 46AY503J
G96 46AZ502J

R-119, R-121 RC20AE105M

R-120 RC40AE223M

R122 RC20AE223K

PL -6 10A287

Description
1,000 µµf, 500 v, mica
8 µf, 475 v, electro-

lytic
0.05 if, 600 v, tubular
0.005 µf, 600 v,

tubular
1 megohm, 1/2 w,

carbon
22,000 ohm, 2 w,

carbon
22,000 ohm, t/, w,

carbon
Connector.

RIDER TV VOL. 6 IS ON THE WAY
ORDER YOUR COPY NOW

Stromberg-Carlson TC-19
In the R152 position, the 1000 -ohm, 10-watt

resistor (Part No. 149216) is being changed
to a 1000 -ohm, 20 -watt value (Part No.
149369) to accommodate the required dissi-
pation.

Successful Servicing, March, 1951

A greater "in -focus" picture area can be
obtained if the focus coil assembly is separated
by approximately three-quarters of an inch
(V4") from the deflection yoke on the picture -
tube neck. The separation distance is best
determined by observing the picture while ad-
justing the focus coil position.

Loss of the anode high voltage to the kine-
scope tube often occurs because of poor con-
tact at the junction of the male -female high -
voltage connectors. These connectors should
be firmly pressed together to assure positive
contact. In addition, this connector lead should
be dressed away from any miniature tubes to
prevent heat deterioration of the connector -
lead insulation, which could result in shorting
of the high voltage. This high-voltage con-
nector lead should be dressed on the side of
the multi -lead cable away from the 12AL7
tubes. (This multi -lead cable is the one that
plugs into the top of the main chassis.)

Early production of these receivers mere
subject to failure of 'the 0231 and C232 (500
µµf, 15,000 volt, Part No. 110595) capacitors
in the high -voltage supply, and short circuit-
ing in the L3 deflection coil assembly (Part
No. 114672) when internally developed heat
deteriorated the insulation between windings.
The subject capacitors have been replaced in
production by a new type capacitor with
smooth sides, a 500-µµf, 20,000 -volt unit (Part
No. 110680). When replacing capacitors in
the field, this new part is being recommended.

A new deflection coil assembly (yoke) is
now being used with better insulation proper-
ties as well as an open -type casing for better
ventilation. The new yokes bear the same
part number but are recognizable by the well -
ventilated yoke body. When replacing yokes
in the field, this ventilated yoke is recom-
mended. In addition, it is recommended that
the protective plastic funnel sleeve between
the yoke and cathode-ray tube neck be re-
moved entirely for better ventilation.

Because of current capacity requirements,
the No. 22 conductor in the wiring of the pri-
marycircuit is being changed to No. 16 and
the lead length is being shortened.

The following changes should be made on
the schematic diagrams :

1. The connector pins labelled 4C, between
the brightness control and the kinescope cath-
ode should read 14C.

2. The connector pins labelled 8S, at the
bottom end of the vertical deflection coil,
should read 7S.

3. There should not be a connecting line
from female 1P to the male 1P connector
pin, in the X heater supply lead.

4. Pin 2 of V9, the 6AL5 second detector,
is used in the chassis as a tie point for R240
and C240 of the agc line. This half of the
tube has no circuit function.

5. The midpoint of R157 and R156 should
be shown tied to the midpoint of C150 and
C151, in the B plus power supply. Likewise,
the midpoint of R151 and R159 ties to the
midpoint of C152 and C153, in the same supply.

6. On the Trimmer Chart, the adjustment
labelled L28, adjacent to the 6AU6 tube
(V27), should read L30.

7. Schematic diagram connections around
the V28, 6AU6 tube, should be corrected as
follows :

a. Connect pin 2 to pin 3
b. Delete tie between pin 4 and pin 7
c. Connect pin 3 to ground end of R280

and remove, ground connection.
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Unit switch construc-
tion houses precision
resistors in insulated
recesses.

Direct connections-no har-
ness cabling-no shorts.

/7/

Easy -to -change standard batteries. Double
spiral springs give permanent connection.

Y

<>

Molded selector switch
fully enclosed. Spiral
spring index control-over
150,000 cycles without
breaking.

Here's why top engineers and
technicians use Model 630
Features like those shown above are what make this popular V.O.M. so outstandingly
dependable in the field. The enclosed switch, for instance, keeps the silvered contacts
permanently clean. That's rugged construction that means stronger performance,
longer life. And tests show that the spiral spring index control, after more than
150,000 cycles of switch rotation, has no disruption or appreciable wear! Investigate
this history -making Volt -Ohm -Mil -Ammeter today: 33 ranges, large 51/2" meter.

ONLY

$39.50
AT YOUR DISTRIBUTOR

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

Please mention Successful Servicing when answering advertising.
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Frequency Requirements of
Oscilloscope Vertical Amplifiers

(Continued from page 1)

It would do no harm at this time to devote
some attention to the composition of the
varieties of nonsinusoidal waves previously
mentioned. These are but a few of the many
which can be illustrated, but they will. serve
their purpose because they will convey the
impression so necessary for the understanding
of what will follow.

Composition of a Square Wave
In Fig. 1 is shown a conventional square

wave with like positive and negative alterna-
tions. The letter E designates the amplitude of
the wave. The wave shown is ideal, which
means that the rise from zero to the maximum
amplitude takes place in zero time. Practically
speaking, this is impossible. In such a wave,

PRICE CHANGES
Rider AM -FM Manual prices
have been held in check since
the middle of 1948. Many price
increases have taken place in
our costs. Since June 1950 they
have become so great that we
are forced to increase the prices
of these manuals. We regret that
it had to be done - but there
was no way out. The following
prices now prevail on Rider TV
and AM -FM Manuals.

TV6
TV5
TV4
TV3
TV2
TV1

Rider TV Manuals

$24.00
$24.00

. $24.00
$ 24.00
$24.00
$19 80

Rider AM -FM Manuals
XXI (21)
XX (20)
XIX (19)
XVIII (18)
XVII (17)
XVI (16)
XV (15)
VII, VIII, IX, X,

XI, XII, XIII, XIV each
VI

$21 00
$21 00
$22 50
$22.50
$19 80
$ 9 90
$22 50

$19.80
$15 00

There are no price changes
scheduled at the moment on
Rider textbooks, but if the price
of production continues increas-
ing as it has for the past year,
a change in those prices is
imminent.

the corners are perfectly square and the con-
stant amplitude of the positive alternation and
the negative alternation is shown by a perfectly
straight line. Whatever the value of E, the
voltage rises instantaneously to maximum,
remains there for a while, and then falls in a
straight line through zero to the maximum
amplitude in the negative direction. This may
be restated as saying that both the rise time
and decay time are zero.

The period in which a cycle of amplitude
change takes place is T, expressed in seconds ;
the reciprocal of this time, or 1/T cor-
responds to the fundamental frequency of the
wave in cycles. If, for example, T is 0.0001
second, the fundamental frequency of this
wave is 1/0.0001 or 10,000 cps.

The means of developing a square wave are
numerous. It may be the simple expedient of
controlling a d -c source, it may be the clipped
output of a multivibrator, or it may be the
process of successively amplifying and clip-
ping a simple sine wave. While the funda-
mental frequency of such waves may be
obvious because of the apparent association
with time, the frequency requirements for
proper reproduction are more obscure. The
fact that a square wave, or any nonsinusoidal
wave, may be resolved into a number of
harmonically related sine waves, each of a
certain amplitude and relative phase to form
a square wave or some other nonsinusoidal
wave, is a mathematical approach. This is the
Fourier analysis whereby a wave is broken
down into its components.

Let us select as our example a sine wave
fl of 1,000 cps, shown in Fig. 2A. The choice
of frequency is arbitrary; what will be said
and shown applies to any frequency one may
choose. We shall assume that the amplitude
of this wave, which is the fundamental fre-
quency, is unity. The starting point of the
wave is at the time axis and it advances in the
positive direction. We mention this because
there is another starting point which is used
in the usual mathematical equation for a
square wave. This point is 90° later, at the
point indicated by the projection from the time
base.

We will now add a third harmonic f3 in
phase with the fundamental f1 and with an
amplitude equal to one-third of the funda-
mental. This is shown in Fig. 2B; the funda-
mental and the third harmonic are illustrated
by the light lines, and the resultant by the
heavy line. The ideal square wave is shown
by the dotted lines. Several pertinent details
warrant mention. A comparison of the sides
of the resultant wave, composed of f1 and f3
and the fundamental, f1, discloses that adding
the third harmonic very materially steepens
the sides of the wave. A second effect is a
modification of the top of the wave on the
positive and the negative alternations. The
area included by each alternation has been
increased and the period representing max-
imum amplitude has been lengthened.

Let us add the fifth harmonic f5 to the
resultant of the fundamental and the third
harmonic. This is done in Fig. 2C; the added
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harmonic has an amplitude equal to one -fifth
of, and is in phase with, the fundamental. The
result is shown by the heavy -line curve and
a comparison with the dotted -line square wave
illustrates the closer approach to the desired
ideal: the sides of the wave have been made
steeper; and, while the number of ripples on
top have been increased, the area included by
each alternation also has been increased; the
maximum amplitude condition prevails for a
longer time ; and the top is flatter than before.

The addition of the seventh harmonic f7,
equal to one -seventh the amplitude of, and in
phase with, the fundamental is shown in Fig.
2D. An improved wave with steeper sides and
flatter top is the result. We need not picture
any more harmonics because what we have
shown is ample to develop the proper line of
thought. It is clearly evident that just as the
addition of three consecutive odd harmonics to
the fundamental transformed the simple sine
wave into an approximation of a square wave,
the further addition of a sufficient number of
odd harmonics would cause very steep sides
and a flat top.

Note that as the number of harmonics added
to the fundamental increases, the magnitude
of the amplitude variations at the top of the
wave decreases. With a sufficient number of
odd harmonics present, the ripples would ap-
proach an infinite number, thus forming a
straight line. Two other very significant
details can be seen from Fig. 2, namely, that
as the wave contains more harmonics, the
junction of the sides and the imaginary axis
approaches a right angle ; also that as the
harmonics in the wave are increased in num-
ber, the curvature of the sides of the wave at
top becomes smaller, ultimately forming a
right angle when the number of harmonics
contained in the wave is infinite. From the
practical viewpoint, these ideal conditions are
reached much sooner ; that is, as far as the
eye can see and equipment can perform, a
good square wave is reached with relatively
few harmonics.

Two other details deserve attention. One of
these is the phase relation between the com-
ponent frequencies; the other is the fixed
amplitude relationship. Although the square
wave of Fig. 2D is only an approach to a
square wave, it nevertheless enables us to
reach some conclusions. The phase is a fixed
quantity based upon the mathematical analysis
of such a wave. In the example chosen, we
used in -phase sine -wave voltages. Exactly the
same result will be obtained by the use of
cosine waves, the point of origin of each
component being 90° later. If you examine
Fig. 2B, C, and D, and assume the starting
point of each component as being located at
90°, as illustrated in Fig. 2A, it will be evident
that the harmonics will alternately start in
phase and 180° out of phase with the funda-
mental.

These references to phase lead to a very
important conclusion. In our example, we
showed the component phase conditions for
the development of a square wave. In practice
we are interested in the reproduction of a

(Continued on page 14)
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SUOSIDiAFY O

-,~~'i,

rob Yete...

* a drifting fog has no heart... it cares nothing of life it holds in the balance. Yet man has

conquered its insidious threat in many ingenious methods. One progressive step is radio

communication. An important part of every good receiver is the vibrator. Every time it is
used may not be a crisis ... but it must answer each call with peak performance.
NO MARGIN FOR ERROR HERE ... that is why RADIART is specified. Reputation
built up over the years for dependable performance has stemmed from superiority
in engineering design and controlled manufacture. This same skill of design and manufacture is
basic in every RADIART automotive vibrator - it pays to put this skill to work for you.

When It's Needed the Most ... RADIART Quality Meets the Challenge

THE RADIART CORPORATION CLEVELAND 2, OHIO

VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES
Please mention Successful Servicing when answering advertising.
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Frequency Requirements
(Continued from page 12)

square wave which is fed into a circuit. Since
a certain phase condition between the com-
ponents is assumed to exist in the input
voltage, it is imperative for proper reproduc-
tion that the same phase condition between
components exist in the output voltage. This
is the responsibility of the amplifier which is
a part of the reproduction system; while it
is amplifying the components of the wave, it
must retain the phase relationship as well. A
change in phase of a component or a group of
components will very materially change the
output waveshape. This is a matter of amplifier
design, and also a matter of evaluating. the
constants of the amplifier which is used to
amplify such waves.

United Motors 984570, Pontiac
A 7Q7 may be used as the oscillator modu-

lator tube in place of the 6SA7. 7C5's may
be used as output tubes in place. of 6V6GT's.
These substitutions do not require any circuit
changes.

Capehart-Farnsworth 3001-B, 3001-M,
3002-B, 3002-M, Ch. C-272, Ch. CX-30,
Early Version, Series A, A-2, A-3, A-4;
3007-B, 3007-M, Ch. C-276, Ch. CX-30,
Early, Series A, A-2

Model 3007-B is similar to Model 3007-M.
The control panel for Models 3007-B and
3007-M is given in Fig. 1.

The following information is presented as
an aid in identifying production runs :

TWIN LEAD, TELEVISION

LIGHTNING
ARRESTER

No. AT102

U.S. Patent
No. 0-4664

APPROVED for OUTDOOR -INDOOR Use $225Protects Television Sets
Against Lightning and Static
Charges Twin Lend

SAFE 1/ U GUARD
Simple to install everywhere and anywhere
...no stripping, cutting or spreading of
wires. More than 300,000 in use today!

SEE YOUR JOBBER OR WRITE TO

MANUFACTURING CO., Inc.
6119C 16th Avenue, Brooklyn 4, N. Y.

First in Television Antennas & Accessories

Please mention Successful Servicing when answering
advertising.

Chassis No. C-272 (121/2" crt) used in Models
3001 and 3002:

1st production run referred to as "Early
Version."

2nd production run referred to as "A"
Series.

3rd production run referred to as "A-2"
Series.

4th production run referred to as "A-3"
Series.

5th production run referred to as "A-4"
Series.

PICTURE

BRILLIANCE

PICTURE

CONTRAST
TUNING

PICTURE

FOCUS
VERTICAL

HOLD

ON -OFF HORIZONTAL
VOLUME HOLD

Control panel for Models 3007-B and 3007-M.

Chassis No. C-276 (16" crt) used in Model
3007:

1st production run referred to as "Early
3007" (equivalent to A-2 above).

2nd production run referred to as "A"
Series (equivalent to A-3 above).

3rd production run referred to as "A-2"
Series (equivalent to A-4 above).

Early Version CX-30 chassis had no elec-
trical centering controls and no 6H6 tube.
The 12SN7 sync stage was used for d-c
restoration and sync clipping.

The "A" series chassis may be_ identified
by the letter "A" stamped on the rear chassis
apron preceding the serial number. This chas-
sis employs an improved video amplifier cir-
cuit, electrical horizontal centering control,
a modified focus control circuit, a change in
grid loading of the third and fourth pix i -f
stages, a modification in the horizontal scan-
ning circuits including the feedback loop
which is a part of the afc circuit, and some
changes in the high -voltage supply section.

The "A-2" series chassis has the letter "A"
preceding the serial number and "-2" follow-
ing the serial number (i.e. A666666-2). This
chassis is the first to use the 6H6 tube for d -c
restoration and sync clipping. The 12SN7
sync amplifier and clipper was modified to
provide improved sync pulse amplification and
shaping.

The "A-3" series chassis (i.e. A000000-3)
is very similar to the A-2 series. The only
changes were the addition of an electrical ver-
tical centering control and a further modifi-
cation of the focus control circuit

The "A-4" series is the final version of the
CX-30 chassis. The 6H6 d -c restorer has
been modified to provide a pre -sync clipping
action with sync being taken off at this tube
rather than the video amplifier load circuit.
Also, the 12SN7 sync amplifier and clipper
has again been modified by some small changes
in component values. The feedback loop from
the horizontal output transformer back to the
horizontal oscillator has been removed. An
additional 80-µf filter capacitor has been
added at the input of the filter, and the heater
returns for V11 and V12, 6AU6 driver and
6T8 ratio detector-first audio, have been
made directly to B minus.

The first 16" models were similar to the
12%" "A-2" models except for picture tube
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mounting, the arrangement of front panel
controls, the negative power supply for the
horizontal amplifier and the addition of the
6J5 tube in parallel with the output section
of the vertical multivibrator tube. The "A"
series 16" chassis is comparable to the A-3
series 121/2" chassis on which the vertical
electrical centering control was added.

The "A-2" series 16" chassis is the final
production run and is comparable to' the A-4
series 121/2" chassis except for those differ-
ences noted above which adapt the chassis
for 16" tube operation.

The schematic for Series A-3, Models
3001-M, 3002-B, and 3002-M, is the same as
that for the A-2 Series.

The following parts should be added to the
parts list :
Part No. Description

Models 3007-M E 3007-B
850067A-1 Speaker (12" a -m)
4505405.1 Brilliance, horiz. hold and focus knobs

(3 required)
450541A -I TV channel indicator knob
450542A-1 TV tuning knob (3007-M)
450542A-2 TV tuning knob (3007-B)
450543A-1 Vertical hold, volume & contrast knotr

for 3007-M (3 required)
450543A-2 Vertical hold, volume Er' contrast knobs

for 3007-B (3 required)
450836A -I "Built -In" antenna phasing control knob

(3007-M)
450836A-2 "Built -In" antenna phasing control knob

(3007-B)
850062A -I Safety glass escutcheon
450868A-1 Mounting strap for escutcheon
850060A-1 Plastic mask
750130A -G2 "Polatenna" assembly.

General Electric 509, 530
Catalogue items RWL-009 and RWL-106

should be deleted from the Parts List and re-
placed by the following, items : RWL-025,
Cord, power cord and plug (brown, heavy
duty type) for Model 530; RWL-024, Cord,
power cord and plug (white, heavy duty type)
for Model 509.

TV AND OTHER RECEIVING
ANTENNAS

The following review of Arnold B. Bailey's
TV AND OTHER RECEIVING AN-
TENNAS appeared hi the March 1951 issue
of Radio & Television News:

"This book is a happy combination of both
theoretical and practical material on the sub-
ject of receiving antennas, with special atten-
tion being given to the television antenna.

"Designed for television engineers, televi-
sion technicians, antenna design engineers,
students, teachers, hams, and broadcast station
personnel, this text is a logical development
of the subject matter. Treatment is straight-
forward and generally non -mathematical.

"The author has divided his subject matter
into twelve main topics covering a review of
definitions and antenna terminology, the tele-
vision signal and its bandwidth, problems in
television reception, the electromagnetic wave,
the radio path, the theory of signal inter-
ception, the center -fed zero-db. half -wave
antenna, a comparison of zero-db. half -wave
antennas, parasitic -element antennas, hori-
zontally -polarized antennas, vertically -polar-
ized antennas and special types, and the
practical aspects of TV receiving antennas.

"The author's tremendous grasp of his
subject has not caused him to lose sight of
the immediate problem of imparting this
knowledge in an understandable fashion. The
book should find wide audience among both
beginning and advanced students of the
subject "'
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YAG' TV ANTENNA ARRAYS

with High Impedance
Driven Element for
Direct Match to 300
Ohm Lead-in.

Five -element beam, custom -cut to exact
wavelength of channel, delivers more
powerful forward gain with high front -
to -back ratio rejecting co -channel inter-
ference.

FAST and EASY installation

JFD YAGI antennas are completely pre -
assembled at the factory. Just swing the
"Quik-Rig" elements into position and
tighten the wing nuts.

These all -aluminum JFD "Long Ranger" YAGI

antennas are something to shout about ...be-
cause even the really remote stations are
now being pulled in with satisfactory viewing
results. And JFD advanced design plus sturdy

construction assure durability and long-
lasting, trouble -free performance. Let these
superior JFD YAGI installations help you
e -x -p -a -n -d your television market.

Especially recommended
for fringe and remote
areas!

5 -Element YAGIS
LOW BAND

No. 5Y2 (Channel 2)
No. 5Y3 (Channel 3)
No. 5Y4 (Channel 4)
No. 5Y5 (Channel 5)
No. 5Y6 (Channel 6)
No. 5Y7 (Channel 7)

HIGH BAND
No. 5Y8 (Channel 8)
No. 5Y9 (Channel 9)
No. 5Y10 (Channel 10)
No. 5Y1 1 (Channel 1 1)
No. 5Y1 2 (Channel 12)
No. 5Y1 3 (Channel 13)

"Long Ranger" YAGI antennas for all of the above
channels are also available in stacked arrays.

JFD
Write for FREE Technical Data Sheet No. 59

MANUFACTURING CO., Inc.
6119C 16th AVENUE, BROOKLYN 4, N. Y.
FIRST in Television Antennas and Accessories

Please mention Successful Servicing when answering advertising.
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Curtain Time
(Continued from page 5)

raise the standards of the electronic servicing
profession; 7) To cooperate with federal,
state, and municipal agencies.

Temporary elected officers are : President-
Max Leibowitz (N. Y. C.), Vice-President-
Norman R. Selinger (Wash., D. C.), Cor-
responding Secretary - Richard R. Devaney
(Phila., Pa.), Recording Secretary-Roger K.
Haines (Haddenfield, N. J.), Treasurer-
Vance E. BeachIey (Harrisburg, Pa.). Samuel
L. Marshall (N. Y. C.) was appointed chair-
man of the Inter -relations and Publicity Com-
mittees ; James L. Burns (Wash., D. C.)
chairman of the Membership Committee; and
Frederick J. Schmidt (Steelton, Pa.) chair-
man of the Steering Committee.

The address of this new association is
Dorchester House, 1625 Kalorama Road,
N.W., Washington, D. C.

Our Pet Peeve
Too many commercials on TV programs !

Plays lend to commercials between acts but
variety shows do not. Most certainly motion
picture presentations cannot accommodate in-
termission periods and commercials.

A Reminder
"Is not he imprudent, who, seeing the tide

making haste towards him apace, will sleep
till the sea overwhelms him ?"-Tillotson .

Why wait to buy your Rider Manuals ; for on
each occasion when you need them, añd you
do not have them, you lose an unnecessary

amount of time. A service facility sells time
and knowledge. Anything which saves time,
reduces costs and increases income. Time is
money. Examine your Rider library. If you
are shy a volume, buy it today. Have It When
You Need It. Remember that it will work
for you for years to come. Think back. How
many years have your Rider Manuals been
working for you?

OE7
OIMF

CMS

I
REE6
IME0.
VOL.

F

J101

JOHN F. RIDER

6SF7
15T A -F

V26

RITE
45 1

MEO

M

Successful Servicing, March, 1951

for this amplifier with the volume control is
shown in the accompanying illustration.

The CT254A uses type "S" tuner, # 700320-
8, which is the same as is used in Chassis
CT224, except that a 6AB4 or a 6C4 may be
used as the V3 oscillator. A 1000 -ohm resistor,
RI5, has been added from the junction of CS
and R8 to pin 7.

Chassis CT254B uses type "R" tuner,
#700317-2, which is the same as that used in
Chassis CT235, except that a 680-µµf capaci-

C115

WI8 Ó01
Alf MF

117
MES'

4116
650

Á0E3
MF

I

27Ók

MEG

6V6GT
OUTPUT

a t114

1MF

7104

II'

Audio amplifier used in Magnavox CT254A and CT254B.

Magnavox CT254A, CT254B
These chassis are similar to Chassis CT224

and CT235. All of the data applicable to the
CT224 and CT235 are applicable to the
CT254A and CT254B except as noted below.

Chassis CT254A and CT254B are designed
for use in models -which feature television
only. A # 123B audio amplifier and a #220076
volume control have been added. The schematic

WHAT REVIEWERS SAY ABOUT OUR BOOKS!
The following review of TELEVISION

INSTALLATION TECHNIQUES by
Samuel L. Marshall, appeared in the February,
1951, issue of Proceedings of the I. R. E.

"This outstanding book was written as a
reference and handbook, primarily for the
television service man, but it is of great in-
terest to the experimenter, the engineer, and
the service manager.

"The first four chapters of the book present
a well-balanced discussion of the nature of
television, radio propagation antenna and
transmission lines, and transmission and special
antenna systems, supported by a clear-cut
discussion of the essential theory, and sup-
plemented by specific design methods and
practical design information to meet almost
any installation requirement.

"The next two chapters entitled, `Materials
and Methods used in Installations' and 'High
Mast and Tower Installations,' cover the in-
stallation of antennas in primary service areas,
with particular regard to safety and best in-
stallation practices. In the case of the high
mast and tower installations, the principles of
construction design formulas and data to take
care of wind and ice loadings, and special
design considerations are discussed in detail
for most types of masts and towers.

"Two chapters are devoted to problems aris-
ing from television installations and receiver

adjustments in the home. Problems in con-
nection with reflections, multiple installations,
fringe area operations, television interference,
TV filters, and the adjustment and servicing
of sets in the home are covered in a most
factual and satisfactory manner.

"The last chapter, `Municipal Regulations,'
covers safety precautions in general, and the
National Board of Fire Underwriters Bulletin
275, the municipal codes and television ordi-
nances of many of the cities of the United
States.

"The Appendix includes a great deal of
useful information in its ten tables and three
charts pertaining to vhf TV stations on the
air : Data on coaxial cables and transmission
lines, data relative to the safe loads of anchors,
bolts and guy cables, tape sizes, and a list of
the various sizes and characteristics of cathode-
ray picture tubes.

"This book includes authoritative informa-
tion describing the best field practices in the
installation of antennas to meet practical field
problems and the installation and servicing of
receivers to give maximum satisfaction to the
customer, and points out the importance of
attention to details in installations, both in the
interest of the customer and of safety."

LEWIS M. CLEMENT
Crosley Division

Avco Manufacturing Corporation
Cincinnati, Ohio

tor, C19, has been added from ground to the
junction of L79 and the terminal pin, and re-
sistor R14, 1000 ohms, connected to the con-
verter transformer now goes to terminal pin 6.

The 6T5 AGC delay has been deleted. Ter-
minal pin 3 goes to the X filament leads, and
the connection from pin 6 that went to the
6T5 now goes to pin 3 of the socket shown in
Fig. 1. A 0.0015-µµf capacitor has been added
from pin 3 of the 6AG5 4th video i.f. (Vll)
to ground. A 1000 -ohm, 2 -watt resistor has
been added in parallel with the focus coil.

The parts list for the audio amplifier is as
follows :
Ref. Part Description
No. No.
R114, 119 230104-91 Resistor, carbon, 270,000

R115

RI16, 122

R117, 120, 121

R118

C113, 119

C115

C118

C120

C121

C123

C114

C122

T104
J102

230104.110

230105.60

230104-98

230104.90

250201-13

250201.7

250159.96

250201.1

250201-4

250201.1i

270023.10

270027.8

320027.4
180382.8

ohms, I/2 w
Resistor, carbon, 10 meg
ohms, 1/2 w
Resistor, carbon, 630
ohms, I w
Resistor, carbon, 1 meg
ohm, I/2 w
Resistor, carbon, 220,000
ohms, t/2 w
Capacitor, paper, 0.1 µf,
600 y
Capacitor, paper, 0.01
µf, 600 y
Capacitor, mica, 47 µµf, -

500 y
Capacitor, paper, 0.001
µf, 600 y
Capacitor, paper, 0.0033
µf, 600 y
Capacitor, paper, 0,3047
µf, 600 v'
Capacitor, electrolytic, 25

Capacitor, electrolytic, 20
µf
Output transformer
Speaker cable socket.

RIDER TV VOL 6 Is ON THE WAY
ORDER YOUR COPY NOW

General Electric 505, 506, 507, 508
Catalogue items RWL-009 and RWL-016

should be deleted from the Parts List and re-
placed by the following items: RWL-025,
Cord, power cord and plug (brown, heavy
duty type) for Models 505, 507, 508; RWL-
026, Cord, power cord and plug (ivory, heavy
duty type) for Model 506.

T 1 -

.:
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"Sure we can fill many Shoesu

See how versatile SYLVANIA tubes

help you solve

shortage problems
Yes, radio tubes are still in short supply. But, Sylvania is doing its
utmost to serve all its loyal customers.

Production facilities are being increased, and all Sylvania Distrib-
utors are being taken care of on the fairest possible allocation basis.

But, there's no shortage in ingenuity at Sylvania! Now this com-
pany offers you service dealers a great new tube substitution manual.

Here's a complete classified listing to assist service technicians and
engineers in making substitutions for tube types not immediately
available. This booklet includes circuit modifications and substitution
directions for battery types,150 ma. and 300 ma. types, as well as for
Transformer and Auto Tube types ... Television Tubes and Picture
Tubes, too.

40 pages of valuable, up-to-the-minute information ... FREE from
Sylvania. Get your copy from your Sylvania Distributor NOW, or
mail the coupon below.

This book is being given away FREE by Sylvania
as a service to its good friends, the country's

radio -television service dealers.

SYL\Ç. NIA
EI,F,CTRIC

Sylvania Electric Products Inc.
Dept. R-2703, Emporium, Pa.

Please send me new booklet "Sylvania Tube Sub-
stitution Manual."

Name

Street

City lone Statb

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
Pierse meati,us Successful Seel, Ieing when answering advertising.
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Midwest KC -16
The mixer coil plate should be grounded

to the front apron of the chassis with tinned
copper braid to reduce f-m-r-f regeneration.

RCA T100, Ch. KCS38; T120, Ch.
KCS34C

Current production of 10" and 12" tele-
vision receivers are employing two different
types of deflection yokes. One yoke is the
older type, which had an iron wire wrap core.
The new type yoke has a powdered iron core.
The two yokes are easily identified in that
the older iron wire wrap yoke has a cardboard
outer housing, while the new powdered iron
yoke has a molded bakelite housing.

The two yokes are not directly interchange-
able, for while the iron wire wrap yoke will
work in the circuit designed for the powdered
iron core yoke, the powdered iron yoke would
not be employed in the circuit designed for
the iron wire yoke unless suitable circuit
modifications are made.

In receivers employing the "electronic mag-
nifier" deflection circuit, R191 was 470,000
ohms for the iron wire wrap yokes. This value
has been changed to 220,000 ohms as a com-
promise value for both types of yokes.

Early T100 and T120 receivers with
straight deflection systems employed a 1-
megohm resistor for R181 when the iron wire
wrap yoke was used. Later, some were built
using a 150,000 -ohm resistor which gave

Quality is built-in not "tested -in." Never-
theless, the guarantee of built-in quality is
unlimited testing. Here is one of TUNG-SOUS
numerous and exacting quality control tests
-the chemicals used in the screen of the
TUNG-SOL picture tube are analyzed in the
spectrograph to determine purity.

ENGINEERED to keep pace with the growth of the electronic
industry.

MANUFACTURED to quality standards which meet fully the per-
formance requirements of every leading radio and television set
manufacturer.

gue.,
(TUNG»SOÉ

RADIO, TV TUBES, DIAL LAMPS

TUNG-SOL LAMP WORKS INC., Newark 4, N. J. Sales Offices: Atlanta
Chicago Dallas Denver Detroit Los Angeles Newark

Please mention Successful Servicing when answering advertising.
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more width and high voltage with the wire
wrap yoke. When the powdered iron yoke
is employed, R181 should not be less than
470,000 ohms (which gives greatest width),
nor higher than 1 megohm (which gives the
best linearity). A 470,000 -ohm resistor is now
being used in production as a compromise
which is suitable for either type yoke.
Vertical Non -Linearity: T120 receivers em-
ploying the powdered iron core yokes have
another modification necessary to prevent poor
vertical linearity, this showed up as cramping
at the bottom of the picture. The non -linearity
was corrected by raising the vertical oscilla-
tor plate voltage by changes in the B boost
filter as shown in the accompanying figure.

R 155
2.5 MEG
HEIGHT
CONTR

R156
22K

RI79
RIM
15K

5112
650

C146B
-120V. KISS

TO KIN( TO
PIN 10 R179

T110

RIBS - E
270K

(A)

5112
6BG6

CIG B
+ -1200.

TO KINE
PIN 10

R156
22K

(B)

T110

.Sal

Filter connections (A) for iron wire wrap
yoke, (B) for powdered iron yoke.

This change also prevents the formation of
an extremely bright spot on the screen imme-
diately after the set is turned off. If C146B
develops excessive leakage it will cause the
picture to be cramped at the bottom.
Raster Ringing: In most cases, the iron wire
wrap yoke, type 201D3, will be supplied under
stock numbers 71420 and 74262. In the 201D3
yoke, the 56-µµf capacitor across a portion
of the horizontal deflection coil is connected
across yoke terminals 1 and 2. Before instal-
ling the yoke, check the schematic of the
receiver in which the yoke is to be installed.
Some models require that the capacitor be
between terminals 1 and 2, and other models
specify between terminals 2 and 3. In the
latter case, the capacitor must be reconnected.
Failure to connect the capacitor properly will
result in bad raster ringing. Except for the
connection of the capacitor, the type 201D3
is an exact duplicate of the iron wire wrap
yokes used in production.

If excessive raster ringing occurs on the
left side of the picture of current 10" and 12"
receivers, and the yoke capacitor is correctly
connected, and the circuit appears normal,
then remove the yoke red lead from terminal
4 of T110 and reconnect it to terminal 5. This
reduces the ring at the possible slight expense
of linearity. This modification is applicable
to regular and electronic magnifier deflection
systems.

If raster ringing occurs near the center or
right side of the raster, it may be caused by
misadjustment of the linearity control coil.
Proper coil adjustment is best made by turning
the core counter -clockwise all the way and
then clockwise until the ring just moves off
the right side of the picture. Normally the
core stud is just about flush with the outside
of the chassis. This adjustment is applicable
to both the regular deflection system and to
the electronic magnifier system.

On receivers with electronic magnifier de-
flection system, if the raster rings on the left
side with the picture in the normal size, it
may help to change the R -C network (C178,
R188) in parallel with the series width coil
from 10,000 ohms and 330 µµf to 5,000 ohms
and 470 µµf.
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WE. GUARANTEE that RIDER BOOKS will show you

how to do BETTER and MORE PROFITABLE servicing jobs...

This practical book tells you everything you should know

about an oscilloscope ! WHAT it is what it can DO

. and HOW to use it properly !
ENCYCLOPEDIA ON CATHODE-RAY

OSCILLOSCOPES AND THEIR USES
by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly

describes the 'scope ... its construction ... its capa-

bilities ... its applications in communications, engi-

neering, research ... with thousands of time -saving

and labor-saving references,
charts, waveforms, etc.

All oscilloscopes produced
during the past ten years, a total of

more than 70 different models, are accurately described-with speci-

fications and wiring diagrams.
Planning to buy or build a 'scope? This book will help you select the

type best suited to your needs! If you already own one, the book will

show you how to increase your
instrument's usefulness in a thousand

and one ways.
992 Pages 500,000 Words 3,000 Illustrations

81/2 x 11" Size  22 Chapters Completely Indexed

Easy to Read Cloth Bound And only $9.00

TV and OTHER RECEIVING ANTENNAS
(Theory and Practice)
by Arnold B. Bailey

Tells you ... WHAT each type can do .. .
HOW to use it ... and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions-you'll find the an-
swers in this book! Manufacturer, engineer, stu-
dent, teacher, service technicians - all can use

this text. WE GUARANTEE IT! Antenna data never before published any-
where will be found in it. And it's readable-because mathematics has
been translated into charts and graphs.

606 Pages ... 310 Illustrations And only $6.00

Beat the Tube Shortage!
This Sensational New RIDER Book Shows

You HOW to Do It !
RECEIVING TUBE SUBSTITUTION GUIDE BOOK

by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

 2500 Radio and TV Tube Substitutions Are
Listed!

 TV Receiver Filament Wiring!
 Heater Substitution Wiring Instructions!
 Tube Types Classified By Functions!
 And A Wealth Of Other Priceless Data!

EXTRA! In addition to tube information ... this sensational book
contains material on Cathode -Ray Tube Characteristics, Complete Tube
Characteristics Chart, Ballast Tube Data, Pilot Light Information,
Resistors-Capacitors-Transformer

Color Codes, Transformer Substi-
tution, Fixed Condenser Substitution, etc...
224 Pages in Heavy Durable Paper Cover.

Only

Order this RIDER book, the ONLY text that gives you complete
information on all the mechanical and electrical considerations.

TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

KNOW the absolute facts about such things as ice
loading, wind surface, and mounting requirements-
whether for short chimney -attached mast or an 80 ft.
tower, including foundation.

HAVE at your fingertips, accurate data on receiver
adjustments in the home municipal regulations
governing the installation of TV antennas and masts
in all of the major television areas in the U.S.

SURE to help you wherever and whenever any part of the installation
requires "doping out"! A TIMELY and IMPORTANT book!

336 Pages 270 Illustrations 55/a x 83/4 Size

Cloth Bound And only $3.60

FM TRANSMISSION AND RECEPTION
by John F. Rider and Seymour D. Uslan

The entire system of frequency
modulation is ex-

itit plained thoroughly ... all types employed in ama-
teur radio, television, broadcast, railroad, aviation,
marine, police, point-to-point and mobile receivers.
Basic theory, transmission,

reception, circuit de-
sign and servicing are covered, with mathematics
kept to a minimum. Almost all of the presently usedFM commercial transmitters

are described in detail.
460 Pages, Profusely Illustrated

TRANSMlSS110N

REtHT10f1

$3.60

8% x 11"
$2.40

New ... Revised ... Enlarged
RADIO OPERATOR'S LICENSE Q and A MANUAL

1lref-og+r i li.mc

-.. QielAMu.ual

by Milton Kaufman

All the QUESTIONS and ANSWERS for the FCC
examinations. New Elements 2, 5 and 7 have been

41110
included-and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How-
ever, the outstanding feature of this book is a

THOROUGH FOLLOW-THROUGH ... a carefully pre-

pared discussion of the answer to the technical question, so necessary
for an absolute understanding of the answer. It also lists "extras"
not ordinarily found in a volume of this type ... including Useful
Appendices which take in Small Vessel Direction Finders and Auto-
matic Alarm.
766 Pages, Hundreds of Explanatory Diagrams..$6.60

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

50 million dollars will be spent in 1951 for TV

Master Antenna Systems installed in apartment build-

ings, hotels, hospitals, etc.... in both new and old

buildings. In TV MASTER ANTENNA SYSTEMS, the

authors provide a practical working manual which

e .,` deals with installation,
maintenance, usage, etc. This

book shows how the Master Antenna is installed,

how it works, and how you can capitalize on this fast-growing field.

368 pages 234 explanatory illustrations.

Cloth bound
Only $5.00

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Examine
them at your favorite jobber. If he does not have
them, send your order to us.

JOHN F. RIDER,

JOHN F. RIDER PUBLISHER, Inc.
480 Canal Street, New York 13, N. Y.
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Rad erg
Emerson 672B, Ch. 120097-B

The 672B is similar to Model 634B in that
both models use a 120097-B" chassis. The ser-
vice data and Parts List for 672B, Ch.
120097-B, are the same as those for the 634B
except for the cabinet parts listed below :
Part
No. Description
140396
470092 
620145
580138
450099S
450099
587011
700053
410807.1
530002

Cabinet
Lid support
Chassis mounting board
Shielded lead wire (25")
Knob
Knob
Spring insert
Loop antenna
Dial back plate
Drive cord (37")

525022.1 Pointer.

Crosley 11-100U,' 11-101U, 11-102U,
11-103U, 11-104U, 11-105U, Ch. 330

Chassis 330 is similar to Chassis 301, which
is also used with the above models, except
that the 330 uses a 12SQ7GT (V3) in the
detector-avc 1st a -f amplifier stage, whereas
the 301 uses a 12AV6. The 12SQ7GT is con-
nected in the following way : pin 1 goes to the
shield; pin 2 goes to the junction of R5 and
C8B; pin 3 goes to the junction of ground,
pin 4, and C8A ; pin 5 goes to tap 2 of the 2nd
i -f transformer T2, pin 6 goes to the junction
of R8, C8C, and C8D; pin 7 goes to pin 3 of
Vl, and pin 8 is grounded. The voltage read-
ings are as follows : pins 1, 3, 4, and 8 are 0
volts ; pin 2 is -0.8 volt ; pin 5 is -0.6 volt ;

pin 6 is 52 volts; pin 7 is 12 volts a.c.
The following part should be added to the

parts list: TS2, Part No. W-46447-1, Shield,
tube (V3).

United Motors 980899, Buick
The value of the 7259128 (Illustration No.

35) electrolytic capacitor has been changed
so that -all sections are now 20 µf. Thus, the
cathode bypass capacitance on the output tubes
has been raised from 10 µf to 20, and the
schematic should be altered to comply with
this change.

The 470 -ohm resistor (Illustration No. 63)
in the cathode string of the 6R8 bucking diode
circuit has been eliminated after Serial No.
94295.

General Electric 402
R2, shown connected to B +, should cross

over the vertical B + lead to pin 6 of V2, and
a dot connection should be drawn at the ver-
tical B- lead to pin 2.

Sparton 1080A, 1081A, Ch. 8L10
Model 1080A in mahogany and Model

1081A in blond are radio -phonograph combi-
nations using radio chassis type 8L10. All
of the information on Chassis 8L10 is con-
tained in the service notes for this chassis.

Philco 50-621
This model completed production without

change and appears as Run #1 only. The
following corrections and additions have been
made to the Parts List :
Part.
No.
34-8003-1 -
10761.3
10761.4
10761-5
54-4712-3
54.4712.4
54.4712.5
Delete
Delete

Description
Selenium rectifier, 100 ma, CR1
Cabinet, brown
Cabinet, beige
Cabinet, green
Back, brown
Back, beige
Back, green
Front
Shield base.

opportunity

knocks

...for
you!

Write for
new free

TECHNILOG
A comprehensive UNIVERSITY
hondbook on sound costing tech-
nique and equipment. Shows all
you need to know about selection
and Installation of University
loudspeaker equipment.

BUSINESS OPPORTUNITIES

WANTED_Radioand service 'Music, and Appliance
dealers
extra Income. Sell

and istorns
aEarn

fidelityand public address equipment
to presenthll

customers,
local merchants,

churchetc. Negligible
investment,

e pres-
ent facilities, ' town

re-

quired,
only imagination

ndginitiative.

MODEL 6201
COAXIAL SPEAKER

You'll find no compromise in the model 6201
-a TRUE coaxial system, completely self-
contained, with -LC network and attenuator,
at a sensible price. Full range response
45 to 15,000 cpDe, power capa-
city 25 watts. Highest quality
construction throughout-sepa-
rate Alnico V tweeter driver.
exclusive UNIVERSITY "W"
'have Alnico V "woofer" mag-
net, special cone edge treatment
for longer life, minimum dis-
tortion; and even the famous
UNIVERSITY wide angle
"cobra tweeter horn for uni- `,

form dispersion of the "highs."
Variable attenuator adjusts''bal-
ance" to personal preference.

fUll iwEETER OUTPUT -N.._-..%"-

''''-\
_____ITWEETEI

CONTROL` 1¡0 DOWN10
00 50 'CO 500 1000 2000 5000 10.000 15000

fRFOU(NCY - ovens TN SECOND

Address
Inquiries to

Desk 33

UNIVERSITY LOUDSPEAKERS  INC
80 50. KENSICO AVE., WHITE PLAINS, NEW YORK

Please mention Successful Servicing when answering advertising.
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RCA RP -168 Series
The RP -168 Record Changer Series is used

in the following _instrument models :

Record Player Attachments 9JY, CP-5203,
45J, QJY

Record Players (without radio) 9EY3,
9EY31, 9EY32, 9EY35, 9EY36, 45EY,
QEY3

Radio -Phonograph Combinations 9QV5,
9W51, 9W78, 9W101, 9W102, 9W103,
9W105, 9W106, 9Y7, 9Y51, A55, A78, A106.

Radio -Phonograph -Television Combinations
9TW309, 9TW333, 9TW390, TA128,
TÁ129, TR126, S1000
Detailed drawings (see Fig. 1) and de-

scriptions for the pickup arm assemblies are
given below :

SUB -BASE ASSEMBLIES
Type I-Sub-base Stock No. 74070. Has

staked studs for spring anchors and one-piece
reject lever. Stamped or labelled RP168-1 or
RP 168-3.

Type II-Same 'as Type I, except it uses
a two-piece reject lever. Use Stock No. 74743
Sub -base (Type III) for replacement.

Type III-Sub-base Stock No. 74743. Same
as Type II, except that it has pickup -arm rest
on sub -base (when motor -board rest is used,
the sub -base rest is to be deformed).

Type IV-Sub-base Stock No. 74468. It
uses an a -c input connector and audio output
jack mounted on a separate bracket. Labelled
RP168-2 and used only with Model CP-5203.

Type V-Sub-base Stock No. 74856. Has
turned up lances for spring anchors. Idler
wheel mounting plate (45B, Stock No. 74814)
is removable. It is labelled RP168-1,
RP168B-1, etc. It has pickup -arm rest on
sub -base (when motorboard rest is used, the
sub -base rest is to be deformed).

NOTE:-Two different main levers (direc-
tor lever) are used, depending upon which
turntable assembly is used. Lever (41), Stock
No. 74976 has a long end (41C) and is used
with Turntables Types I- and II. Lever (41) ,

Stock No. 74857 has a short end and is used
with Turntable Type III.

Type VI-Stock No. 74803. Similar to
Type V, but it does not bear any "RP168"
identification. It has pickup -arm rest on sub-
base. Idler wheel mounting plate (45B) is
secured to the sub -base with a shoulder rivet.

Type VII-Same as Type VI, except it
does not have pickup -arm rest on sub -base.
Use Stock No. 74803 (Type VI) for re-
placement (the pickup -arm rest is to be
deformed) .

NOTE: Type VI and VII-Late produc-
tion of these types have the idler wheel mount-
ing stud (22) staked to its mounting plate.
The idler wheel. retainer (horeshoe washer)
is Stock No. 75081.

PICKUP -ARM ASSEMBLIES (LESS
PICKUP)

Type I-Arm Stock No. 74041. Stamped
970488. Pickup -arm stud (9A) is full diam-
eter for entire length (do not use where
pickup -arm rest is on sub -base). Lead counter-
balance is riveted to arm. Arm Stock No.
74443. For Model CP-5203 only. Black finish,
otherwise similar to No. 74041.

Type II-Arm Stock No. 74824, Same as
No. 74041 except that stud (9A) has a fiat
on one side at bottom end. Can be used with
either type of pickup rest. Arm Stock No.

(Continued on page 22)
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Here's the BOOSTER that says
IVES* to all your demands...

4111210

THE TV-FM BOOSTER

Here at last is a TV Booster that gives you gain up to nine
times, full band width for undistorted video and audio on all
channels, plus - the newest development in booster design -
completely automatic operation.

The ITI AUTOBOOSTER turns itself on and off and is auto-
matically tuned by the normal operation of the TV receiver. No
confusing array of knobs - no unsightly mess of wires - You
can install the ITI AUTOBOOSTER in the back of the receiver, out
of sight. You get all the improved performance, all the fine
picture quality that this precision -engineered booster can give
you with none of the trouble of tuning, none of the exposed wir-
ing usually involved in booster operation.

Customer acceptance is assured, too, because no customer
instruction is needed. After it's installed, all you can see is the
improved picture.

AutomaticJOn-Off
Automatic Tuning

Concealed
Installation

Full Bandwidth
Channel.)

Amplifies FM Band

Single or Dual Input

Gain 19db on Low

Channels 2 -Ó FM

n HighGain 14 db
Channels 7

1V ReceiverMade by
Manufacturer

WRITE FOR SPECIFICATION SHEET

ORDER AUTOBOOSTER FROM

YOUR JOBBER TODAY!

AUTOMATIC ON -OFF

AUTOMATIC TUNING

CONCEALED INSTALLATION

SINGLE OR DUAL INPUT

HIGH UNIFORM GAIN

THE ONLY TV BOOSTER
DESIGNED AND MADE BY A

TV RECEIVER MANUFACTURER

359 LEXINGTON AVE. - CLIFTON, N. - GRegory 3-0900

Please mention Successful Servicing when answering advertising.



RCA RP -168 Series
(Continued from page 20)

75058. For Model 45EY only. Two-tone
finish, otherwise same as No. 74824.

Type III -Arm Stock No. 75073. Stamped
3R1. Similar to No. 74824 except that a
different pivot (9B) is used and the lead
counter -balance is fastened to the arm with
a screw. Stud (9A) is of smaller diameter
at bottom end. Can be used with either type
of pickup rest. Use only with No. 74059
pivot arm.

Type IV -Same as Type II1 except that
stud (9A) is of full diameter for entire length.
Use No. 75073 for replacement.

Type V -Arm Stock No. 74796. Stamped
3R1. Similar to Type III except that a dif-
ferent pivot (9B) is used and the lead
counter -balance is not used. A %" o.d. counter-
balance spring is used. Can be used with
either type of pickup rest. Use only with
No. 74799 pivot arm.

Type VI -Same as Type V except that
stud (9A) is of full diameter for entire length.
REPLACEMENT OF STYLUS

Use No. 74796 for replacement.
When replacing a stylus, never bend the

stylus support wire with crystal pickups
(Stock Nos. 74067 and 74625) remove the two
screws holding sapphire guard in place and
remove the guard. Remove the small nut and
washer on the threaded shaft of the sapphire
holder and gently push the shaft through the
hole in the armature shaft until the sapphire
holder assembly comes free. Extreme care
should be used when loosening the nut
so that the twisting motion does not break
the crystal. Take hold of the lower end of

10 D
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*,IfL3StMnat:1!1, -.
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Fig. 1. Pickup arm assemblies for RCA RP -168 Series.
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the shaft with a pair of pliers while loosen-
ing or tightening the nut, being very careful
so as not to strip the threads or break the
crystal. Insert threaded shaft of replacement
sapphire holder through armature shaft and
replace the washer and nut. Make sure that
the sapphire is in the correct position. Replace

ATTENTION! RADIO SER WCEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM-FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS
Supplied ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 1034
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KD12
AND NAME OF NEAREST DISTRIBUTOR.

The NEW [SPEY model 511-B
FEATURES

1. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 tubes plus rectifier, and electronic Tuning

Indicator and Pre -Amp. Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power AudioOutput.
11. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antennafor FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switchfor crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered codesymbol #174.

Makers of fine radios since 1928.

TEL. TRafalgar 9-7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Advertising when answering advertising.

the sapphire guard, positioning it by means
of the oversize screw slots. Make certain
that the sapphire and its supporting wire are
centered in the guard. Tighten the guard
screws. Before using, check to see that the
sapphire projects far enough beyond the guard
so that the guard will not touch the record.
If necessary, bend the guard a little.

When using a variable reluctance pickup
(Stock No. 74466) to remove the stylus
assembly, insert a bent paper clip or equiva-
lent tool into the stylus stud pin socket (see
Fig. 2). Press the assembly out from the

"IllIT U

11

uP[

ÁtwsEÑ ,

Fig. 2. Stylus replacement.

cartridge with the tool as shown by the
arrow in the illustration. To replace the
stylus assembly, insert the stud pin into the
recess, with the locating tab positioned above
the locating slot between the two pole pieces.
Press assembly in firmly by applying pressure
upon the stud pin with a blunt tool. Care
must be taken to press assembly only at this
point so as not to damage or distort the
stylus arm.

When using a ceramic pickup (Stock No.
74984) to remove the stylus insert the point
of a knife blade between the stylus wire and
the case. The stylus may be pried out of
its rubber mounting with a twisting motion
of the knife blade. To replace stylus, push
end of stylus wire down into its rubber mount-
ing. Be certain that the stylus is centered
in the groove of the pickup case.
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OF VIEWING

PLEASURE

the Du Mont type 2OcP4

For the set that follows the "seventeen" in
rectangular pictures, Du Mont supplies the
"twenty" all -glass rectangular Type 20CP4.
Another in the series of Big -Picture Teletrons
employing the NEW Bent -Gun for edge -to -
edge sharpness that makes the difference in
picture tubes of this size. The gray filter face
plate improves contrast.
The first picture tube designed with the
industry "standard" neck length of 76".
Our Commercial Engineering Department
invites all design inquiries.

Allen B. Du Mont Laboratories, Inc., Cathode -Ray Tube Division, Clifton, N. J.

Please mention Successful Servtctna when anawerina advertidna.

'Trademark
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There are 63,500 references to pertinent
electronic and allied engineering articles
published from 1925 through 1949 in the
five editions of the

ELECTRONIC ENGINEERING

MASTER INDEX

1925-1945 edition -
(15,000 entries) $17.50

1935-1945 edition -
(10,000 entries) $10.00

1946 edition -
(7,500 entries) $14.50

1947-1948 edition-
(18,500 entries) $19.50

1949 edition -
(12,500 entries) $17.50

EIectrorrics Res earchPublishing,Company,(nc.
Dept. 55 480 Canal St., New York 1 3, N. Y.

General Electric 752
A 47-,upf, silver mica capacitor, C3, was

added to the circuit of later receivers to pre-
vent parasitic oscillation. C3 has been added
from ground to the junction of R6 and the
f -m terminal of S1E. In the Visual Align-
ment Chart, Step 5 of FM -IF Alignment,
change adjustment "Core of T4" to read "Core
of T9."

Westinghouse H-210, H-211, Ch. V-
2144, V-2144-1

For convenience in later production, capa-
citor C11 that is connected between the com-
mon negative line and the chassis is changed
to 0.15 µf, 200 volts, part no. V -6066-2154M.

INDEX OF CHANGES
Model Page Number

Successful Rider Manualsf
Servicing From To

TELEVISION CHANGES
Capehart-Farnsworth 3001-B,

3001-M, 3002-B, 3002-M,
Ch. C-272, Ch. CX-30,
Early version, Series A.

A-2, A-3 A-4; 3007-B,
3007-M, Ch. C-276,
Ch. CX-30, Early,
Series A, A-2 14

3001-B, 3001-M, 3002-B,
3002-M, Ch. C-272, Ch.
CX-30; 3007-M, Ch. C-276.
Ch. CX-30 4.1 4.16

DuMont RA -105 8 2-5
2-5

Magnavox CT254A,
CT254B

CT224, CT235

Montgomery Ward
84HA-3010A,
84HA- 3 010B,
84HA-3010C

Philco 49.1002, 49.1040
Code 121

49.1002

16

2.33
2.55, 56

4-1 4.13

10 5-1 5.9

6

49.1040, Code 121

RCA T100, Ch. KCS38;
T120, Ch. KCS34C 18

T100, Ch. KCS38
T120, Ch. KCS34C

Sentinel 412, 413, 414, 415,
421, 422, 1U412, 1U413,
1U414, 1U415, 111421,
1U422 8

412, 413, 414, 415

2-70 2.97
2.141 2.196
4.1 4.2
3.1 3-3

5-65 5.79
5.80 5.94

4-10 4-19
C5-3

Stromberg-Carlson TC-19 10 5-1 5.7

Westinghouse H -196A,
H -207A, Ch. V-2130-1 2,6

Ch. V-2130 3-1 3.18

RADIO CHANGES

Crosley 11-100U, 11-I01U,
11-102U, 11-103U,
11-104U, 11-105U,
Ch. 330 20

Ch. 301

Emerson 672B, Ch. 120097-B 20

General Electric 402 20

General Electric 505, 506,
507, 508 16 21.32

General Electric 509, 530 14 21-38

General Electric 752 24 21-69

Midwest KC -16 18 21.1

Philco 50.621 20 20.169

RCA RP -168 Series

21.10

21-1

21-15

21.13

21.3

21.18

21.37

21.42

21.74

21.5

20-172

20,22
Rcd. Ch. 19-1 19-8

C21-7 -
Sparton 1080A, 1081A,

Ch. 8L10 20
Ch. 8L10 21.1 .21.9

United Motors 980899, Buick 20 21.37 21-42

United Motors 984570,
Pontiac 14 20.42 20-47

Westinghouse H-210, H-211,
Ch. V-2144, V-2144-1 24 19-33 19-35

t The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num
bers preceded by an asterisk () apply to the 81/2" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

BOOKS FOR THE
SERVICEMAN

TV Master Antenna Systems
368 pages $5.00

Receiving Tube Substitution Guide
Book. 224 pages $2.40

Encyclopedia on Cathode -Ray
Oscilloscopes and Their Uses.
992 pages $9.00

TV and Other Receiving
Antennas (Theory and
Practice). 606 pages $6.00

TV Installation Techniques
336 pages $3.60

Radio Operator's License Q & A
Manual, 2nd Edition. 766 pages $6.60

The Business Helper
134 pages $2.00

FM Transmission and Reception
460 pages $3.60

TV Picture Projection and
Enlargement. 192 pages $3.30

Broadcast Operators Handbook
288 pages $3.30

Understanding Vectors and Phase
160 pages Cloth Cover $1.89

Paper Cover $0.99
Inside the Vacuum Tube

424 pages $4.50

Understanding Microwaves
385 pages $6.00

Servicing by Signal Tracing
360 pages _... $4.00

The Meter at Work
152 pages $2.00

Installation and Servicing of Low
Power Public Address Systems
208 pages $1.89

A -C Calculation Charts
148 nomographs in 3 colors
160 pages $7.50

High Frequency Measuring Tech-
niques Using Transmission
Lines. 64 pages - $1.50

The Oscillator at Work
256 pages $2.50

Automatic Frequency Control
Systems. 144 Pages $1.75

Radar - What It Is
72 pages $1.00

Radio Amateur's Beam Pointer
Guide. 32 pages $1.00

Master Index -Volume I to XV...... 1.50

Order Your Copy Now
JOHN F. RIDER PUBLISHER, Inc.
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AM PL:
OUTPUT

Fig. 1. When three 8 -ohm loudspeakers are connected in
series, the total impedance will match that of a 24 -ohm tap.

LOUDSPEAKER MATCHING

by JOHN F. RIDER

Editor's Note: This article on Loud-
speaker Matching is an excerpt from
Chapter 3, entitled "Impedance Match-
ing," of INSTALLATION AND
SERVICING OF LOW POWER
PUBLIC ADDRESS SYSTEMS by
John F. Rider, published by John F.
Rider Publisher, Inc. The May issue
of SUCCESSFUL SERVICING will contain
another article on the subject of im-
pedance matching.

The matching of one component to another
in a p -a system is very important. A bad
match between a good amplifier and a loud-
speaker will give poor results in terms of
power output and fidelity.

AM PL.
OUTPUT

o--

Fig. 2. Fon

8n

speakers are directly connected in various
types of series, parallel, or series -parallel
combinations, the impedance offered by the
total load may be anywhere from 0.1 ohm to
500 ohms in commercial practice.

Generally when the distance between the
amplifier output transformer and the loud-
speaker is about 200 feet or less, the line can
be run at the impedance of the voice coil.
The term "line impedance" as used here does
not refer to any characteristic which the line
itself has but means that the conductors are
connected to a load of that type impedance.
Thus a low -impedance line means that the
wires are connected to a low -impedance load.
Any combination of loudspeakers can be con-
nected by a low -impedance line.

811 fjrni<
212

8 ohm, loudspeakers connected in parallel will match the impedance of a 2 -ohm. tap.

Given an output tube having a stated plate
circuit impedance, it is necessary that the
loudspeaker voice -coil impedance match the
impedance of the plate circuit. For the best
possible fidelity, the source and load imped-
ances should match within about 10 percent.

The impedance of a loudspeaker is the im-
pedance of the voice coil and is always in-
cluded in loudspeaker specifications. This im-
pedance, which is equal to the voltage across
the moving coil divided by the current through
it, is given at a particular frequency, usually
400 cycles. Voice -coil impedances generally
range from 2 to 16 ohms, with most between
ti and 8 ohms, however, in special loudspeakers
it may be as much as 50 ohms. When loud -

Matching of Loudspeakers on
Low -Impedance Lines

The total load impedance offeredby two
or more loudspeakers connected in series is

AM PL.
OUTPUT 16. 0.

o
8In

impedances. Thus, if three 8 -ohm loudspeakers
are series -connected, matching is secured by
connecting the entire load across a 24 -ohm tap
on the output transformer as shown in Fig. 1.

The total load impedance offered by two
or more loudspeakers connected in parallel,
when all have the same voice -coil impedance,
is equal to the impedance of any one loud-
speaker divided by the number.of loudspeakers.
Thus, if four 8 -ohm loudspeakers are con-
nected in parallel, the total load impedance
Zr=8/4=2 ohms. For proper matching, the
loudspeakers should be parallel -connected to
a 2 -ohm tap on the output transformer as
shown in Fig. 2.

The total load- offered by four or more
loudspeakers connected in 'series -parallel,
when all have the same voice -coil impedance,
is equal to the impedance of any series branch
line, divided by the number of such series
lines that are in parallel. If four 8 -ohm loud-
speakers are series -parallel connected so that
there are two loudspeakers connected in series
in each branch and two branches in parallel,
then the effective load is 16/2= 8 ohms. This
load should be connected to an 8 -ohm tap for
proper matching, as shown in Fig. 3.

Matching on High -Impedance Lines
Where several loudspeakers are situated

at some distance from the amplifier and from

-8111

I6n 1.8n,,

8nil
Fig. 3. Whet four 8 -ohm loudspeakers are connected in two parallel branches of two series-connected loudspeakers each, the total load impedance will be 8 ohms.
the sum of their individual impedances. This each other, then each loudspeaker (or group
total load can match the amplifier output by of loudspeakers) can be matched to a 500 -ohm
connecting it across the same value of tap (Continued on page 10)
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Sarkes Tarzian TT3
The following revisions have been made in

the TT3: The 6AG5 has been changed to a
6CB6 with no change in the wiring; a 680-µµf
capacitor has been added from ground to the
junction of R1 and the agc lead.

Motorola 9L1
Model 9L1 incorporates a Chassis TS -18 or

TS -18A and is electrically identical to the
chassis published. The only difference is in
the size of the picture tube and the hardware
used with 9L1.

Affiliated Retailers AR-16CD,
AR-16CD-3CR, AR-163CR, AR -216,
AR -316, AR-316-3CM, AR-816-3CM

These models are similar to Models AR-
16CX and AR-816-3CR, and employ 16 -inch
round picture tubes.

Muntz M159
Sets below Serial No. 22,000 did not contain

a high -voltage filter capacitor as the coating
on the outside of the picture tube had a capaci-
tance effect and the capacitor was not neces-
sary. Since picture tubes now leaving the
factory do not have an aquadag coating upon
the outer surface of the tube, it will be neces-
sary to add the high -voltage filter capacitor
Part No. CC -0070, 500 µµf 20,000 volts d.c.
(as shown in the schematic for Model M169),
if a new picture tube is installed in chassis
below 22,000. --

Crosley 10-401, 10-414MU, 10-416MU
It has been found that on some receivers

the horizontal oscillator exhibits a tendency
to drift causing the receiver to fall out of
horizontal sync after operating several hours,
or, if the horizontal sync adjustment was made
after the receiver has been operating for some
time, the picture will not fall in sync when the
receiver is cold. This trouble may be attrib-
uted to the 0.01-1.4f capacitor, C160. This
capacitor, if it is of the molded type (Type
487), may change capacitance with tempera-
ture change sufficiently to cause the receiver
to fall out of horizontal sync. To make cor-
rection, replace the 0.01-µf molded capacitor
C160 with a 0.01-µf, 600-v, paper -type capaci-
tor (Part No. 39001-13).

If trouble is experienced with the above
models in centering the picture and reducing
the neck shadow, it may be caused by re-
versed polarity of the focus coil. If this is
suspected, the polarity can be changed by re-
versing the current through the coil. To do
this, interchange the leads to the focus coil at
the points where they are soldered under the
chassis. Try centering the picture again. If
the centering action is easier and the neck
shadow diminished, and if the angle the focus
coil makes with the neck of the picture tube
is almost a right angle, the connection is
correct. The reason for difficulty in center-
ing, when the focus coil polarity is incorrect,
lies in the fact that the magnetic field from
the focus coil interacts unfavorably with the
field from the ion trap. When the coil is
connected correctly, the current flow will pro -

VACUUM -TUBE VOLTMETERS
(Revised and Enlarged)

by John F. Rider

The 1951 revision brings the text up to date in its coverage of all types of
voltmeters -diode, triode, rectifier -amplifier, tuned, amplifier -rectifier, and slide -
back. This is the only book that deals exclusively with vacuum -tube voltmeters.
The theory and application of the various types are described and presented in
completed form including schematics, parts lists, and maintenance instructions.
Examine the Table of Contents. Everything for every VTVM use! Student,
service technician, engineer, laboratory, instructor all can use it to good
advantage.

TABLE OF CONTENTS
1 -Fundamentals of Vacuum -Tube Voltmeters; 2 -Diode Vacuum -Tube Volt-
meters; 3 -Triode Vacuum -Tube Voltmeters; 4 -Rectifier -Amplifier Vacuum -
Tube 'Voltmeters; 5 -Tuned Vacuum -Tube Voltmeters; 6 -Amplifier -Rectifier
Vacuum Tube Voltmeters; 7 -Slide -Back Vacuum -Tube Voltmeters; 8 -Vacuum -
Tube Voltmeters for D -C Voltage, Current, and Resistance Measurements;
9 -Probes for DC and RF; 10 -Design and Construction of Vacuum -Tube Volt-
meters; 11 -Calibration and Testing of Vacuum -Tube Voltmeters; 12 -Applica-
tions of Vacuum -Tube Voltmeters; 13 -Commercial Vacuum -Tube Voltmeters;
14 -Maintenance of Vacuum -Tube Voltmeters; Bibliography; Index.

Published April, 1951

213 illustrations
400 pages
51/2" x81/2"$4.50

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

duce a "North Pole" on that face of the coil
nearest to the tube socket.

Picture and sound separation can be caused
by a narrow bandpass of the i -f stages, nar-
row bandpass of the r-f tuner, or a combina-
tion of both. Check the i -f bandpass with a
sweep generator, marker, and scope. The
response curve should appear as shown for
Model 10-401. Check the r -f tuner by substi-
tuting it with a unit that is known to be in
good alignment.

SWITCH

, AGC
TERMINAL AT C 106

9_V. 10 K

+ POTENTIOMETER
(PART NO 59368-2)

4V SUPPLY
TERMINAL AT C171

Battery pack arrangement used LIS bias
for age circuit.

In some cases, when using test equipment
to align the above models, or when the gain
of the receiver may be affected by another
section of the receiver such as improper func-
tioning of the horizontal deflection circuits,
it is advisable to substitute a bias for the agc
circuit which can be adjusted manually to any
desired setting. It is suggested that the bat-
tery pack arrangement shown in the accom-
panying diagram be used for this purpose by
clipping the two external leads into the chas-
sis wiring at the points indicated. No wiring
changes are necessary. A spst switch is em-
ployed to break the circuit when the battery
pack arrangement is not in use. In order to
prevent a run down battery, due to the switch
being left turned on, it is suggested that a
micro -switch be incorporated in one side of
the unit. When the unit is placed on the
chassis with the switch down the switch con-
tact will close. When the unit is removed
from the chassis the switch will open auto-
matically.

Westinghouse H -605T12, Ch.
V-2150-101

In some deflection yokes used in this model,
the nut for the deflection yoke adjustment
wing -screw may bind with the metal channel
in which it rides. The binding makes it dif-
ficult to position the yoke snugly against the
bell of the cathode-ray tube. If the yoke is
not fitted snugly against the bell, shadows may
appear around the edge of the crt face. To
correct this condition, loosen the deflection
yoke adjustment wing -screw and carefully
force the deflection yoke forward as required.
In extreme cases, it may be necessary to re-
move the deflection yoke and pry the nut to-
ward the rear of the yoke using a screwdriver.

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Tele King MST14, 14TR, 17CA, 17R0,
114A, 117, 117C, 117CA, 117L0, 162,
173, 516A

These models are similar to Models 116 and
516. Models MST14, 14TR, and 114A employ
14 -inch picture tubes. Models 162 and 516A
employ 16 -inch rectangular picture tubes.
Models 17CA, 17R0, 117, 117C, 117CA,
117LO, and 173 employ 17 -inch rectangular
picture tubes.
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*Build Your Service -
Sales Future on a Firm

Foundation With.....

SERIES E -200C (P.M.)

SERIES E-2000 (P.M.)

SIGNAL AND MARKER
GENERATOR

Exceptional Accuracy and
Stability  Direct reading 
88 KC to 120 MC.  1000 pt.
vernier calibrating scale
0-100% Modulation  A.V.C.-
A.G.C. Substitution network
 Complete with output
cable and technical manual.
In standard panel 19x 121/4".

Net Price: $71.2b

PREISI
TEST EQUIPMENT

/u'ff fm*. ,

NO. 2 OF A SERIES OF MATCHED COMBINATIONS

SERIES EV-20

SERIES E-400 (P.M.)

SWEEP SIGNAL
GENERATOR

Narrow and Wide Band
Sweep for F.M. and TV
Direct Freq. reading 2 to
480 MC.  Multiple Crystal
Marker  8 tubes including
V.R. and rectifier  RG/62U
Coaxial Terminated Output
 Complete with 2 crystals 
In standard panel 19 x 121/4".

Net Price:1140.00

SERIES TV -3

SERIES ES -500

5" OSCILLOSCOPE
Wide Range

High Sensitivity
V. Amp. Response to 1 MC. 
Low C, High R input Step
Attenuator Z axis modu-
lation terminals 9 tubes
incl. V.R. and 2 rectifiers 
Complete with light shield
and mask Heavy gauge
steel case. 81/4 x 141/2 x 18".

Net Price: $159.50

These 5 "Precision" Instruments

Provide a Complete, Modern
Service Lab... for TV -FM -AM

...at only moderate cost.

SERIES E-400 (P.M.)

SERIES EV-20

True Zero Center VTVM
& Multi -range Test Set
48 ranges to 1200 V., 2000
megs., 63 DB, 12 amps.
Voltage Regulated Bridge
Type Circuit 131/3 Megs. D.C.
Input resistance Direct
reading high freq. scales 
Optional RF-10-A High Freq.
Probe Heavy gauge steel
case 61/4 x 5 x 1(11/2"_

Net Price: $68.25

SERIES ES -500

SERIES 10-12 (P.M.)

Electronamic
TUBE MASTER

Employs famous "PRECI-
SION" Electronamic tube
performance testing circuit
plus dynamic Battery Tester

12 element, anti -obsoles-
cent -free -point lever system
 Roller -chart  Dual short -
check Noise tests In
standard panel 19" x 171/2".

Net Price: $106.50

SERIES TV -3 SUPER HIGH VOLTAGE SAFETY TEST PROBE. Extends range of Series EV-20 to 30 KV
direct reading. Series TV probes available to match most VTVM's and 20,000 ohms per volt test sets.
(NOTE: For deluxe Series EV-10 VTVM, with extra -large 7" meter, order Series TV -1 probe.) Net Price: $14.75

W 1 V »
BUY PERFORMANCE-NOT SPECIFICATIONS!-BUY "PRECISION"

"PRECISION" PERFORMANCE, ACCURACY, WORKMANSHIP and VALUE
have been setting a standard of comparison for over 15 years.
DO NOT BE MISLED...It is not "PRECISION" test equipment unless it
is manufactured by Precision Apparatus Co., Inc., Elmhurst, L.I., N.Y.

"Precision" Instruments are
on display at leading radio
equipment distributors.

(TVFM AM

PRECISION
1E51 (OUIPMENT

EfYdrdmtdoóórlr«racy

1,4

'Reg. U.S. Pat. Off.

OTHER MATCHED COMBINATIONS
The instruments shown above illustrate one of many possible
MATCHED COMBINATIONS of diversified "PRECISION" Test
Equipment for TV -FM -AM. Each combination provides a selected
and basic, modern, efficient Laboratory at moderate cost.

PRECISION APPARATUS CO., INC..
92-27 Horace Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York, U.S.A. . Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

Convenient Purchase Terms
can be arranged with your
favorite Precision Distributor.

MTV
Please mention Successful Servicing when answering advertising.
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New Round Shaft Mallory Midgetrol*

Saves Valuable Installation Time
Single Section

Mallory Midgetrol

Now the time proved Mallory Midgetrol
offers two important new time -saving
features.

This sturdy %" control is supplied with
a permanently fixed, tubular brass shaft that

can be 'adapted for split -knurl or flatted
type knobs in a few seconds by inserting
one of the two steel shaft -ends packaged

with every Mallory Midgetrol. It gives
you utmost convenience-without sacri-
ficing a stable, permanently secured shaft.

Also, switch attachment .is made simple
and sure by positive indexing. Switch
locks securely in position without
removing the control housing.

Dual Concentric
Mallory Midgetrol

This revolutionary new control can be
assembled in five easy steps, in less than
five minutes-permits you to match a
wide range of combinations immediately
from convenient distributor stocks, and
without high `time" costs.

The "exploded" view below illustrates
the parts and assembled control sections

The Mallory Midgetrol gives
you fast, sure, simple installa-
tion-with precision -controlled
carbon element, smooth taper,
quiet operation, accurate resis-
tance value and less drift in
TV sets.

supplied. Extremely simple instructions
show you how to assemble them quickly
and surely-without soldering-with
only the simplest of tools.

Both front and rear sections are factory -
assembled and carefully inspected. You can

be sure that your final dual assembly will
give the performance you want!

Make Sure!
Make it Mallory!

Y
P. R. MALLORY 8 CO Inc,

ALLOR
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
*Reg, U. S, Pat. O.

APPROVED PRECISION PRODUCTS
*Trade Mark P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.



Successful Servicing, April, 1951

SERVICING
REG. U.S. PAT. OFF.

Vol. 12 APRIL, 1951
Dedicated to the financial and technical advancement of the

Electronic Maintenance Personnel

Published by
JOHN F. RIDER PUBLISHER, INC.

480 Canal Street
New York 13, N. Y.

JOHN F. RIDER, Editor
E. H. BEAUMONT, Associate Editor

Copyright 1951 by John F. Rider
No portion of this publication may be reproduced
without the written permission of the publisher.

CURTAIN TIME
Time is of the essence in the servicing

industry ! It is a certainty that it will become
even more important as the days and months
pass. One of the gripes that is being voiced
by many service technicians is the time re-
quired to entwine leads wound around a con-
necting point as a part of the unsoldering
operation. The loss of time, however, is not
the only source of aggravation. An equally
important sore spot is the frequent need for
changing the lead dress of adjacent wires and
circuit components in order to unwind the
connection. Sometimes this is voluntary and,
quite frequently, involuntary.

Considering the importance of correct lead
dress in TV receivers, and for that matter in
r -f, oscillator, and i -f systems of all receivers,
it is only natural that the service technician
be anxious to keep all unnecessary changes in
wiring and component location to a minimum.
To be forced to deliberately alter component
conditions and then be certain that they are
returned to their original locations so that
resonance conditions and feedback conditions
be normal, is a problem. Of that there is
no doubt. We have had the experience our-
selves.

No. 6

WOrth 4-8340
WOrth 4-8341

Admittedly, a simple expedient when a
connection is to be interchanged or a defective
part is to be removed, is to clip a connecting
wire at the junction point or soldering lug.
This is quick, but it is messy and, strangely
enough, is viewed with disfavor by meticulous
service technicians. Isn't it possible to adapt
a standard procedure of hooking the wire
through a hole in the soldering lug or around
the connecting point and then soldering? This
would make the unsoldering operation very
much simpler than having to untwist several
turns. Quite frequently the solder cools and
hardens before the untwisting job is completed,
and it becomes necessary to re -heat the junc-
tion. If the soldering is done properly during
the manufacturing stage, it makes for an
equally good connection and a perfectly safe
mechanical joint. Above all, it will be a boon
to the servicing industry.
Changes

Quite a few of the changes relating to radio
and television receivers contained in Rider
Manuals and published in SUCCESSFUL SER-
vICING make direct reference to servicing
problems being solved by the circuit change.
This is very important information, and we

RIDER MANUALS HELP BREAK RECORDS!
I N EVER EXPECTEDTOFIND
YOU AT THE GAM E TON IGHT
JOE -ACOUPLE OF DAYS
AGO YOU WERE LOADED
WITH REPAI RJOBS

YOU'RE RIGHT
PHIL! RIDER MANUALSI IWIIu6

o
go:; <,

I TURNED OUT ALL THOSE

JOBS IN RECORDTIME!

YEAH? YOU DON1T
WORK FASTER
THAN ME -HOW
DID YOU DO IT?

seriously recommend that if time does not
permit a complete reading of each circuit
change, the change should be glanced at prior
to filing. The trouble being eliminated will be
remembered even though the exact procedure
may not always be retained in the mind. Quite
a few of these troubles are obscure and, while
tied specifically to one receiver in the refer-
ence, may be duplicated in some other receiver.
The remedy as given may not be applied "in
toto," but at least some direction of approach
will be indicated.
The Self -Made Man

Many of the practicing servicemen of Amer-
ica are self-made men. By this we mean that
their technical background has been gained by
exposure to literature, by continued reading
of theory, and, finally, by daily work at the
bench. Expanding the storehouse of knowledge
in this manner is nothing to be ashamed of
for, after all, it is the practice of all people
who have had a formal education and must
keep up to date with the changing technology.
A formal education can do nothing more than
lay the foundation upon which more and more
knowledge may be piled. As far as the ser-
vicing industry is concerned, the circuit
descriptions which are contained in Rider
Manuals, especially the TV Manuals, are vital
sources of technical information. They com-
prise an education because they explain what
happens in the TV receivers which are sold
to the public. It is wrong for the serviceman
to feel that he does not have time to read
circuit descriptions. He find
servicing industry is not a static industry.
It is continually on the move, and the technical
background of every TV technician must ex-
pand with it.

JOH N F. RIDER
Sarkes Tarzian TT2

The following revisions have been made in
the TT2: L213 is now .180 (was .173) ; L313
is now .155 (was .160) ; and L401 is now .165
(was .170).

Tele King 16CO3CR, 16CX, 162, 216,
316, 416CAF, 916, 916C, 916CAF,
3163CM

These models are similar to Models 416 and
716 and employ 16 -inch round picture tubes.

THERE'S NO SECRET TO IT -I USE

RI DER MANUALS AND WORK
EASIER AND FASTER AND

HAVE MORE TIME TO MYSELF -
YOU CAN DO THE SAME THING

IF THAI S TH E ANSWE
I'M GETTING A SET-
T WORK SO HARD
I'M AT THE GAME
TONIGHT TO

RELAX V

/

YOU'LL NEVER REGRET IT -THEY'RE
THE BEST BUY I EVER MADE -1'M
STILL US I NG A VOLUM E I BOUGHT
2OYEARS AGO- RE MEM BERTO
BUY VOLUME 21 ANDTV6 -
THEY'RE THE LATEST
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Telectidéo`t aam9ed
DeWald DT -160

The focus coil has been deleted from the
circuit. This information was omitted in-
advertently from the change notice on this
model that appeared in the February 1950
issue of SUCCESSFUL SERVICING.

Affiliated Retailers AR-MST14,
AR-MST16, AR-16ATR, AR -114A

Models AR-MST14 and AR -114A are
similar to Model AR-14TR and employ 14-
irlch picture tubes. Models AR-MST16 and
AR-16ATR are similar to Model AR-16TR
and employ 16 -inch rectangular picture tubes.

RCA 8T241 Series
Check to see that the receiver antenna

transformer T115 is connected properly and
that no windings are open. Remove 8T241
r -f unit and change R11 to 10,000 ohms.

If the receiver is to work in weak signal
areas and never to receive a strong signal,
then maximum r -f gain can be obtained by
installing a small bleeder just to supply -0.5
volts for the r -f amplifier grid. R12 should
be disconnected from its present position and
reconnected to this -0.5 -volt point. Check
oscillator injection into mixer. This should
read at least -2.5 volts on all channels when
measured by a VoltOhmyst at test connection`
R13. If this is not achieved, adjust the link
between L2 and L3 until such injection is
obtained.

Quality is built-in not "tested -in." Never-
theless, the guarantee of built-in quality is
unlimited testing. Here is one of TUNG-SOL'S

numerous and exacting quality control tests
-the chemicals used in the screen of the
TUNG-SOL picture tube are analyzed in the
spectrograph to determine purity.

ENGINEERED to keen pace with the growth of the electronic
industry.

MANUFACTURED to quality standards which meet fully the per-
formance requirements of every leading radio and television set
manufacturer.

(TuNG.sot)RADIO, TV TUBES, DIAL LAMP

TUNG-SOL LAMP WORKS INC., Newark 4, N. J. Sales Offices: Atlanta

Chicago Dallas Denver Detroit Los Angeles Newark
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Realign r -f unit for peak performance on
the channels to be received.

Change R102 to 68 ohms. Realign the pic-
ture i -f making sure that the high frequency
slope of the response curve is broad as speci-
fied in the service data. If receiver is to be
operated in a very weak signal area, place
the picture carrier at 60%, or even 80% on
the slope. Check to see that the receiver
retains proper response at low signal input
levels, and -1.0 -volt i -f bias. Some change
in response is normal, but the picture carrier
should remain high on the curve. This align-
ment causes the picture to be smeared on
strong signals but produces the best pictures
on signals of less than 100 microvolts.

Make sure that the a -c line feeding the
receiver is at least 115 volts at all times, as
this radically effects the kinescope anode volt-
age. If the horizontal deflection system is
operating improperly or is incorrectly ad-
justed, there may be insufficient high voltage
on the kinescope. When a "snow flake" oc-
curs, this causes the tube to bloom, making
the snow more pronounced. Make sure that
all ±B voltages are normal, especially the
6BG6 screen. Change R181 to 150,000 ohms.
Adjust the drive trimmer as far counter-
clockwise as possible. It should be possible
to have at least 9000 volts on the kinescope
at this point.

Adjust the focus coil carefully so as to ob-
tain best focus in white areas of the picture.
Modify the video 'amplifier to saturate on
whites, thus reducing the prominence of the
"snow." Disconnect R124 from -120 volt
bus and return it to ground. This causes ad-
justment of the picture control to affect
brightness, once adjust-
ments can be left alone.

Adjust the agc threshold control counter-
clockwise from the normal position to pro-
vide the best signal to noise (snow) condition.
Unfortunately, this makes the sync more sus-
ceptible to impulse type interference such as
ignition, etc.

Cut the antenna transmission line length
to provide maximum signal. This effect is
most noticeable on the high channels.

In general, use the highest gain antenna
array that can be had, place it as high in the
air as possible and above all surrounding
obstacles, especially power lines. In some
cases, however, if the electric field is dis-
torted, a simple antenna may produce more
signal than an elaborate array, and the height
may become critical. In selecting an antenna
for gain, make sure that high gain occurs on
the channel or channels to be received. Some
antennas, in order to reduce size, cut off badly
on channel 2, and on some, the response is
slightly down even on channel 3. In general,
the best antenna or array for any particular
channel is one cut for that channel.

Unless bothered with an extremely high
noise level (ignition, etc.) the antenna trans-
mission line should be the 300 -ohm open type.
Coaxial and twinex have higher losses than
the open line, which in weak signal areas
cannot be tolerated. In time, however, open
wire line may foul up and have to be re-
placed. This fouling shows up as a loss of
signal in wet weather.

The above modifications make these re-
ceivers so "hot," that a booster is not likely
to be of help in the receiving of weak signals.

Tele King MST12, 312
These models are similar to Model 812 and

employ 121/2 -inch picture tubes.



Successful Servicing, April, 1951

SERVICEMEN ARE

SOLD
Yes, SOLD on RIDER MANUALS! And for good reason,

too! Check for yourself ...RIDER MANUALS give you
ALL the information you need! COMPLETE coverage of
the manufacturers' ENTIRE receiver output! ALL pro-
duction runs (not just pilot models)... with ALL of
the changes!

Yes, and ALL of the data is ACCURATE, AUTHENTIC,
FACTORY -AUTHORIZED! ALL of it comes direct from the
service departments of the receiver manufacturers
themselves, and is compiled by RIDER into these in-
dispensable television servicing manuals ... giving you,
in this ONE course, ALL of the priceless information
that you MUST have

...and you can see WHY

For In the FIRST FIVE RIDER TV
MANUALS, containing 10,544 pages:

731 pages are devoted to understandable descrip-
tions of circuit action ...telling you NOW the circuit
functions. NOBODY, but RIDER furnishes you with so
much of this necessary information!

293 pages are on signal waveforms... so vital to
any rapid trouble diagnosis in picture i.f., sound i.f.,
video, sync and sweep. circuits. Nobody, but RIDER,
offers anywhere near this amount of important data!

337 pages have factory -issued unpacking and in-
stallation instructions. Nobody, but RIDER, brings you
as many of these helpful, time -saving notes!

ONLY IN
RIDER

TV MANUALS
NOWHERE else can you get as much ... in such

easy -to -find format ... so very easy -to -understand
... so accurate ... so thorough ... so complete ...
so efficient ...

* * * * *
Make sure that your Working Library of RIDER
MANUALS is complete . . with ALL of these
indispensable volumes on hand.

Television Manual Volume 6 (Plus Index)_.._.._...... $24.00
Television Manual Volume 5 (Plus Index)..........._.._ 24.00
Television Manual Volume 4 (Plus "How It

Works" Book and Index)..........._..._...._...._..__._ .............._ 24.00
Television Manual Volume 3 (Plus "How It

Works" Book and Index)..........._ ................_........_....._.__...._ 24.00
Television Manual Volume 2-In new, larger

page sloe, 12" a 1t". (Plus "How It Works"
Bookand index).........._...__....._.._.__.........__._ .................._...___... 24.00

Television Manual Volume 1 (Plus "How It
Works" Book and Index)...._....._..._ ........................._._...._.... 19.80

Volume XXI ...._...._........._. _. _. ... .........._ 21.00
VolumeXX ......:.._...._ ............................_._..._................................_..... 21.00
VolumeXIX ........._...._ .................................._...._...................................._ 22.50
VolumeXVIII .....__.._..__......._ ....................._...._................................... 22.50
VolumeXVII ....._ ..............._.._..................................._.._........................ 19.80
VolumeXVI ..............._...................._...._. _. 9.90
VolumeXV ....................__...._................................................................. 22.50
Volume XIV to VII leach volume)............_......_......._..... 19.80
VolumeVI ._.._...._ ....................._.._....._...._................_...._..._....._._...._.... 15.00
Abridged Manuals I to V (one volume) .................._... 19.80
Master Index, Covering Manuals Vol. I to XV......_ 1.50
PA Equipment Manual, Volume I...._.........._...._.__._...._. 18.00

John F. Rider Publisher, Inc.
480 Canal Street New York 13, N. Y.

Complete your Rider Manual Library! If any vol-
umes are missing, order a replacement today!

MIDWOOD
RADIO AND TELEVISION SERVICE

1328 Coney Island Avenue
Brooklyn 30, N. Y.

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Gentlemen:

I use Rider TV Manuals in my service work. I have

found the information covered more exact, and
you can rely on the schematics because they are direct

from the manufacturer. I can be sure that working
with Rider's Manuals I have the complete servicing
information to do an accurate and rapid job.

Keep up the swell work you are doing for the
servicing industry.

Sincerely,
Herman Davis

RADIO REPAIR & ' SALES
273 Central Avenue

Newark 4, N. J.

John F. Rider Publisher, Inc.
480 Canal Street
New York, N. Y.

Gentlemen:

We have been in business for 18 years and have
always used Rider Manuals. We have found them to
be invaluable in our work. I can truthfully say that
we couldn't possibly have gotten along without them.
We have also found the information
Rider's Manuals clear and complete. We look forward
to each new manual when it comes out.

Best wishes for your continued success.

Sincerely,
Frank A. Morrocco

TOWN RADIO & TELEVISION CO.
72-06 Main Street

Flushing, New York

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Gentlemen:

In the many years we have been operating as Radio
and Television servicemen we were under the impres-
sion that we could operate successfully without Rider
Manuals.

In the past few months we have been called upon
to service many AM -FM and Television receivers for
which we have needed all important service notes. So
we went out and purchased a complete set of Rider's
Manuals from our favorite parts jobber.

It is our contention that no service shop can operate
successfully without a complete set of Rider Manuals,
Radio and Television. We now know that for any
receiver Television or AM that is brought into our
shop to be serviced we have the factory authorized
data. It is a satisfaction to know that we have the data
on hand when we need it.

Keep up the splendid work.

Very truly yours,
TOWN RADIO & TELEVISION
Samuel Freeman
SAMUEL FREEMAN

You need it!

Get it...Now!
New Rider TV Manual...

VOLUME 6
at your nearby Jobbers'
today. Hurry in for your
copy before the present

supply is exhausted!

EXCLUSIVE FEATURES

 All TV Production Runs and Changes
from August, 1950 Through Janu-
ary, 1951.

 Circuit Function Descriptions.
 Unpacking and Installation Data.
 Signal Waveforms for Trouble

Shooting.
 COMPLETE Alignment Data.
 COMPLETE Parts List.
 Circuit Changes.

RIDER TV MANUAL...Vol. 6
ACCURATE ... AUTHENTIC ... FACTORY -
AUTHORIZED TV servicing information direct
from 66 manufacturers. BIG 12"x 15" page
size, and all pages filed in proper place.
Large, easy -to -read diagrams. Equivalent of
2320 pages, (81/2' x 11") plus Cumulative
Index Volumes 1 through 6 $24.00

With all 6 RIDER TV MANUALS on your
shelves you will have the world's greatest
compilation of TV servicing information -
right at your fingertips. This information will
save you time, save you trouble, help you
do a better servicing job, and help increase
your profits. SEE YOUR JOBBER TODAY!

Now Available !

RIDER Manual ...Vol. XXI
Here's another RIDER volume
that you must have on your
shelves...another time-saver

. . another money-maker
for you! Factory -authorized
servicing information from 61
manufacturers . . . AM -FM,

Auto Radios, Record Changers, Disc Record-
ers, Tape Recorders. Coverage from Decem-
ber, 1949 through October, 1950. 1648 pages
plus Cumulative Index Volumes XVI through
XXI $2100

Every Day, More and More Servicemen
Buy RIDER MANUALS For PLUS Profits!

JOHN F. RIDER PUBLISHER, Inc.
480 Canal Street  New York 13, N. Y.
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letuidian
General Electric 12T3, 12T4, 12T7,
12C107, 12C108 and 12C109

Late production receivers incorporated the
following change to increase the horizontal
sweep width: Add a 220-µµf, 1500 -volt capa-
citor (Stock RCU-295) between terminals
#6 and #8 of the horizontal sweep output
transformer, T351. Either two 390-µµf capa-
citors (Stock UCU-1042) in series or two
470-µµf capacitors (Stock UCU-1044) in
series may be substituted for the 220-µµf
capacitor.

Early production receivers made use of a
41.25 -Mc trap coupled to the 2nd video i -f
coil. This caused "buzz" in audio on some

receivers when the receiver was properly
tuned for best picture detail at low contrast
setting or when operating on a rather weak
signal. This trap was removed on all late
,production receivers and was made less effec-
tive on receivers in process of fabrication, by
shunting the trap by a 5100 -ohm, 1 -watt
resistor by connecting it across the trap trim-
mer C281. If this change is desired in the
field, the shunting of C281 by the resistor does
not require a realignment of the video i -f.

To improve the "pull -in" range of the hori-
zontal synchronizing circuit in the above re-
ceivers, a late production change was made
which changes the value of R379 from 180,000
ohms, to 270,000 ohms, 1/2 watt. This resistor
is in the circuit which supplies bias to the
afc control tube. In some receivers, a 220,000-

e ROTATORS

,. r=,,,. .,:

CORNELL-DUBILIER...the name that stands

for quality - assures you of the finest in

vibrators. A type for every replacement

need ...engineered for dependable peak

performance under even the most ad-
verse conditions. And they are QUIETER

... affording the maximum in vibrator

value ... yet at no extra cost.

CONSISTENTLY DEPENDABLE

tI/R#fll-BlhBllhfB
SOUTH PLAINFIELD, NEW JERSEY

 CAPACITORS  ANTENNAS

y9e

 VIBRATORS  CONVERTERS
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+4Ry

Successful Servicing, April, 1951
ohm resistor was substituted until an ade-
quate supply of the recommended value was
obtainable.

Westinghouse H-242, Ch. V-2150-31
The schematic diagram of the service notes

for this chassis shows a capacitor, C336, and
a resistor, R339, in the cathode circuit of the
6AH6 video output tube. These components
were not incorporated in some of the early
production chassis. In early chassis that do
not contain C336 and R339, a sharper picture
can be Obtained in strong signal areas by add-
ing the two components as _ shown on the
schematic. It should be noted, however, that
insertion of the two components will reduce
the gain of the stage somewhat, and in weak
signal areas the reduced gain may overbalance
the improvement in sharpness.

Steps 5 to 7 of the "High -Voltage Oscillator
Adjustment Procedure" should be changed to
read as follows :

5. Turn off the receiver, disconnect the 13
megohms of resistance, and connect the high -

voltage lead to the crt.
6. Connect the kilovoltmeter between the

h -v lead and the chassis.
7. Turn on the receiver and adjust R466,

which controls the d -c supply voltage to the
h -v oscillator, so that the voltage indicated on
the kilovoltmeter is 10.5 kilovolts, plus or
minus 0.5 kv.

The frequencies specified in steps 5 to 8 of
the alignment procedure should be changed to
read as follows : -

Step 5-22.6 Mc; Step 6-25.9 Mc; Step
7-25.6 Mc ; Step 8-23.8 Mc.

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Westinghouse H -603C12, H -608C12,
Ch. V-2152-01

The schematic diagram of the V-2152-01
chassis (Figure 14 in the service notes) should
be changed to include later production changes
as follows :

1. The value of C408, which is connected
from pins 5 and 7 of the 6AL5 horizontal afc
tube to ground, has been changed from 0.0033
µf to 0.002 if. This change is made to improve
the horizontal hold.

2. Add a 0.0-µf capacitor C439 from the
junction of R441 and R433, located in the pin
7 grid circuit of the 12AU7 horizontal multi -
vibrator, to ground. This change is made to
improve the horizontal hold.

3. Change the resistance of R456 in the
cathode circuit of the 6BQ6/GT horizontal
output tubes from 33 ohms to 150 ohms.

4. Change the resistance of R431, located
in the pin 6 plate circuit of the 12AU7 hori-
zontal multivibrator, from 10,000 ohms to
33,000 ohms. This change stabilizes the op-
eration of the multivibrator.

5. Add a 0.01-µf capacitor C511 and a 100 -
ohm resistor R506 connected in series from
the junction of L501 and R501 to ground.
These components suppress arcing at the
selector switch contacts.

The following changes and additions should
be made to the Parts List :
Ref. Part Description
No. No.
C408 V.6023.6202M Capacitor, 0.002 /If
C439 V -6023.4104M Capacitor, 0.1 µf, 440 y
R431 RC30AE333K Resistor, 33.000 ohms, 1 w
C511 V6023.4223K Capacitor, 0.01 µf, 400 v
R506 RC20AE101K Resistor, 100 ohms, V2 w.
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Here's the BOOSTER that says

''ups"to all your demands...

THE`A.. " TV -FM BOOSTER

Here at last is a TV Booster that gives you gain up to nine
times, -full band width for undistorted video and audio on all
channels, plus - the newest development in booster design -
completely automatic operation.

The ITI AUTOBOOSTER turns itself on and off and is auto-
matically tuned by the normal operation of the TV receiver. No
confusing array of knobs - no unsightly mess of wires - You
can install the ITI AUTOBOOSTER in the back of the receiver, out
of sight. You get all the improved performance, all the fine
picture quality that this precision -engineered booster can give
you with none of the trouble of tuning, none of the exposed wir-
ing usually involved in booster operation.

Customer acceptance is assured, too, because no customer
instruction is needed. After it's installed, all you can see is the
improved picture.

Áút m tic-On-Oif
Automatic ,Tuning

Concealed Installation

Full Bandwidth
(Ml Channel')

Amplifies FM Band

Single or Dual Input

Gain 19db on Low
Channels 2 - 6 FM

Gain 14 db on High 1,,ÉS

Channels 7 -13`5
Made by a TV Receiver

Manufacturer .

NO
NO

NO

NO

NO

NO

NO

WRITE FOR SPECIFICATION SHEET

ORDER AUTOBOOSTER FROM

YOUR JOBBER TODAY!

TESTED,
OTHER BOOSTERS

B C. .
NO NO NO

NO No

Yk

NO NO

NO NO

NO NO

NO

NO

NO

NO

NO

NO

1E5
NO

NO

NO

NO

p t

m,Id0 NO
NO NO

NO NO

y1
NO
NO

NO

NO

NO

NO

NO
NO

XaE%

NO

AUTOMATIC ON -OFF

AUTOMATIC TUNING

CONCEALED INSTALLATION

SINGLE OR DUAL INPUT

HIGH UNIFORM GAIN

dNRY TV BOOS
DESIGNED AND MADE BY A

TV RECEIVER MANUFACTURER

Please mention Successful Servicing when answering advertising.

CLIFTON, N. J. GRcgory 3-0900



"little Giant"
TWIN LEAD

LIGHTNING ARRESTER

JFD

Protects TV Sets Against

Lightning and Static Charges

Underwriters
Laboratories

Approved

No. ATIOS

miumm11numoninmmnnnnn

for Regula Twin lead

At Your

JFD

Jobbe

SFEING IS BELIEVING!

ONLY JFD Lightning
Arresters offer you these
exclusive patented fea-
tures ...
I . Patented strain -relief Retain-

ing Lip which prevents pulling or

straining against contact points.

2. You actually see positive con-

tact made with lead-in wire

3. Lead-in contact remains fully

visible at all limes.

4. No wire stripping. No Arrester

Cover to Hide Poor Contacts'

r or Write Direct

MANUFACTURING CO., Inc.
6119D 161 AVENUE, {nOa[LTN 4, N. T.
rlul a. ru..IW. A.l..w. w A«....,N.

GREATER COVERAGE

PER POUND

Perfect joints in less time with less
solder - when you use Ersin MUL-
TICORE Solder, the original 3 -core
solder and the only solder in the
world made with non -corrosive,
extra -active Ersin Flux! Eliminates
"dry" joints! Bonds difficult metals!
See for yourself! Send for FREE
SAMPLE - Multicore Sales Corp.,
Dep't S., 164 Duane St., New York
13, N. Y.

Please mention Successful Servicing when answering
advertising.

LOUDSPEAKER MATCHING

(Continued from page 1)

line (or other high impedance) by means of
an individual transformer having a primary
impedance such that in combination with the
other individual transformer primary imped-
ances the total load is 500 ohms (or equal to
the amplifier tap impedance used). Four loud-
speakers in series -parallel using two matching

AM PL.
OUTPUT

(A)

Successful Servicing, April, 1951

transformers, or nine loudspeakers in three
series -parallel groups using three matching
transformers, can each be connected so as to
offer an impedance equal to that of the line.
Fig. 4 illustrates line matching of the above -
mentioned series -parallel connected loud-
speakers. It will be noticed that the matching
transformer secondary impedance equals the
load connected across it.

(More next issue)

(B)

Fig. 4. Low -impedance loudspeakers can'be connected to a high -impedance amplifies' in many
ways using line matching transformers. Parts (A) and (B) illustrate two such possible
configurations.

Belmont C-1602 Series C
Model C-1602 Series C is similar to Model

C-1602 Code 8 except for the differences men-
tioned below :

Resistor R3, the 470,000 -ohm resistor con-
nected from lug 2 (antenna input) to ground
has been deleted. Lug 2 is connected directly
to lug 4, 1 and 3 are connected to the antenna
input terminals. The value of resistor R4,
going to pin 1 of the 6AG5 r -f amplifier, has
been changed from 100,000 ohms to 10,000
ohms. Resistors R2, R5, R8 and R10, that
were tied to lug 10 of the tuner, are now
grounded. Capacitor C33, 1000 µµf, that went
from R10 to ground, has been deleted. Capaci-
tor C32, the 200-µµf capacitor going from
ground to the junction of pin 4 of 6AG5 r -f
amplifier and tuner lug 6, has been deleted.
Capacitor C31, the 220-µµf capacitor going
from ground to the junction of pin 3 of the
6J6 converter and tuner lug 7, has been de-
leted. Capacitor C30, the 220-µµf capacitor
that was connected from pin 4 of the 6J6 con-
verter and tuner lug 8 to ground, now is con-
nected from pin 3 of the converter to ground.
Pin 3 of the 6AG5 and pin 3 of the 6J6 are
tied directly to lug 8, which goes to the heater,
pins 4 of both tubes are grounded. R4, men-
tioned above, now goes from pin 1 to lug 9,
instead of to ground, and lug 9 is connected
to agc at the junction of the low side of capaci-
tor C55 (5 µf, 50 volts) and the 220G -ohm
resistor R53. The value of resistor R54 has
been changed from 220,000 ohms to 68,000
ohms, and R54 is now inserted in the line go-
ing to tuner lug 9, instead of going from
ground to tap 7 of T8. A 33,000 -ohm resistor
R110 has been added from ground to the
junction of lug 9 and R54. The 0.2-µf capaci-
tor connected from ground to tap 7 of T8
has been deleted from the circuit.

In the tuner chassis, the 0.5-µµf capacitor
C10, connected in parallel with Cll, 1.5 µf,
has been deleted. The 51-µµf capacitor C28,
connected from L9 to C29 has been deleted.

The 7-µµf capacitor C27, connected in parallel
with L9, has been deleted from the circuit, and
capacitor C24, the 7-µµf capacitor connected
in parallel with C26, has been substituted in
place of C27. The 51-µµf capacitor, C25, con-
nected from the junction of C24 and C26 to
pin 5 of the 6J6 converter, has been deleted
from the circuit.

Gamble-Skogmo 94RÁ33-43-8135
The 94RÁ33-43-8135 is the same as Models

94RÁ33 -43-8130C and 94RÁ33 -43-8131C ex-
cept for the differences mentioned below. The
physical difference is the cabinet, larger drum
on the tuning gang, speaker bracket, dial glass,
dial bracket and power -cord strain relief. The
parts list for Model 94RA33-43-8135 is the
same as that for the 8130C and 8131C except
for the following parts.
Part No. Description
E81650.2 Tuning gang
E81645 -S2 Speaker
M1607.2 Dial bracket
P1602.2 Dial glass
SR -2P Strain relief
P1601A-2 Cabinet, walnut
M1605.2 Chassis.

Crosley 11-100U, 11-101U, 11-102U,
11-103U, 11-1041J, 11-105U

The following procedure should be used
when installing an idler spring (part no.
151085) on the drive shaft:

1. Remove cotter from end of shaft under
chassis.

2. Pull drive shaft straight out from chassis
being careful to keep drive cord on shaft and
pulley.

3. Remove spring washer from shaft.
4. Place idler spring on shaft and then

hook one end of the spring under the chassis.
The other end of the spring hooks around the
portion of drive cord that is between the
drive shaft and the tuning capacitor pulley.

5. Place spring washer on the drive shaft,
insert drive shaft in chassis, and insert cotter
on end of shaft.
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WE GUARANTEE tit< RIDER BOOKS will show you

how to do BETTER and MORE! PROFITABLE servicing jobs...

This practical book tells you everything you should know

about an oscilloscope ! WHAT it is ... what it can DO

.. and HOW to use it properly'
ENCYCLOPEDIA ON CATHODE-RAY

OSCILLOSCOPES AND THEIR USES
by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly

describes the 'scope .. its construction ... its capa-

bilities ... its applications in communications, engi-

neering, research ... with thousands of time-saving

and labor-saving references, charts, waveforms, etc.

All oscilloscopes produced
during the past ten years, a total of

more than 70 different models, are accurately described-with speci-

fications and wiring diagrams.
Planning to buy or build a 'scope? This book will help you select the

type best suited to your needs! If you already own one, the book will

show you how to increase your
instrument's usefulness in a thousand

and one ways.
992 Pages 500,000 Words 3,000 Illustrations

81/2 x 11" Size  22 Chapters Completely Indexed

Easy to Read Cloth Bound And only $9.00

TV and OTHER RECEIVING ANTENNAS
(Theory and Practice)
by Arnold B. Bailey

Tells you ... WHAT each type can do .. .
HOW to use it ... and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions-you'll find the an-
swers in this book! Manufacturer, engineer, stu-
dent, teacher, service technicians - all can use

this text. WE GUARANTEE IT! Antenna data never before published any-
where will be found in it. And it's readable-because mathematics has
been translated into charts and graphs.

606 Pages ... 310 Illustrations And only $6.00

Order this RIDER book, the ONLY text that gives you complete
information on all the mechanical and electrical considerations.

TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

KNOW the absolute facts about such things as ice
loading, wind surface, and mounting requirements-
whether for short chimney -attached mast or an 80 ft.
tower, including foundation.

HAVE at your fingertips, accurate data on receiver
adjustments in the home ... municipal regulations
governing the installation of TV antennas and masts
in all of the major television areas in the U.S.

SURE to help you wherever and whenever any part of the installation
requires "doping out"! A TIMELY and IMPORTANT book!

336 Pages 270 Illustrations .5% x 83/4 Size
Cloth Bound And only $3.60

FM TRANSMISSION AND RECEPTION
by John F. Rider and Seymour D. Uslan

The entire system of frequency modulation is ex-plained thoroughly ... all types employed in ama-
teur radio, television, broadcast, railroad, aviation,
marine, police, point-to-point

and mobile receivers.
Basic theory, transmission,

reception, circuit de-
sign and servicing are covered, with mathematics
kept to a minimum. Almost all of the presently usedFM commercial transmitters

are described in detail.
460 Pages, Profusely Illustrated $3.60

Beat the Tube Shortage!
This Sensational New RIDER Book Shows

You HOW to Do It !
RECEIVING TUBE SUBSTITUTION GUIDE BOOK

by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

 2500 Radio and TV Tube Substitutions Are
Listed!

 TV Receiver Filament Wiring!
 Heater Substitution Wiring Instructions!
 Tube Types Classified By Functions!
 And A Wealth Of Other Priceless Data!

EXTRA! In addition to tube information ... this sensational book
contains material on Cathode -Ray Tube Characteristics, Complete TubeCharacteristics Chart, Ballast Tube Data, Pilot Light Information,Resistors-Capacitors-Transformer

Color Codes, Transformer Substi-tution, Fixed Condenser Substitution, etc... .

224 Pages in Heavy Durable Paper Cover. 8% x 11"
Only $2.40

New ... Revised ... Enlarged
RADIO OPERATOR'S LICENSE Q and A MANUAL

by Milton Kaufman

All the QUESTIONS and ANSWERS for the FCC
examinations. New Elements 2, 5 and 7 have been
included-and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How-
ever, the outstanding feature of this book is a
THOROUGH FOLLOW-THROUGH ... a carefully pre-

pared discussion of the answer to the technical question, so necessary
for an absolute understanding of the answer. It also lists "extras"
not ordinarily found in a volume of this type ... including Useful
Appendices which take in Small Vessel Direction Finders and Auto-
matic Alarm.
766 Pages, Hundreds of Explanatory Diagrams..$6.60

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

50 million dollars will be spent in 1951 for TV

Master Antenna Systems installed in apartment build-

ings, hotels, hospitals, etc.... in both new and old

buildings. In TV MASTER ANTENNA SYSTEMS, the

authors provide a practical working manual which

deals with installation, maintenance, usage, etc. This

book shows how the Master Antenna is installed,

how it works, and how you can capitalize on this fast-growing field.

368 pages 234 explanatory illustrations.

Cloth bound
Only $5.00

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Examine
them at your favorite jobber. If he does not have
them, send your order to us.

JOHN F. RIDER,

JOHN F. RIDER PUBLISHER, Inc.
480 Canal Street, New York '1.3, N. Y.
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SPRAGUE PRODUCTS Comports
(Distributors' Division of Sprague Electric Co.)

NORTH ADAMS MASSACHUSETTS

ELECTRIC AND ELECTRONIC DEVELOPMENT

Please mention Successful Servicing when answering advertising.

RacU eitr.i yes
General Electric P15

To further clarify the identity of the three
spindles for the record speeds for which they
are to be used, the following descriptions have
been added to the Parts List for record
changer P15: RMU-060 Spindle, offset
spindle for 7 inch, 33-1/3 rpm records; RMX-
162 Spindle, for 10 or 12 inch, 33-1/3 or 78 rpm
records ; RMX-163 Spindle, for 7 inch, 45 rpm
records.

Admiral 6RT41, 6RT42, 6RT43,
Ch. 5B1 -PH

Models 6RT41, 6RT42, and 6RT43 use
radio chassis 5B1 -PH. The 6RT41 is a plastic
table combination using record changer RC160
or RC160A. The 6RT42 and the 6RT43 are
wood table combinations using radio chassis
5B1 -PH and record changers RC160 or
RCI60A. In addition to the RC160 and
RC160A, the 6RT42 may use an RC150 record
changer.

O
Admiral 6C71 -71A, Ch. 10A1;
7C62 -62A, Ch. 6M1; 7C63 -63A, Ch. 7C1

Model 6C71 -71A is a console combination
using radio chassis 10A1 and record changer
RC200. Model 7C62A-62A, Ch. 6M1, and
Model 7C63A-63A, Ch. 7C1, are console com-
binations and use either record changer RC170
or RC170A.

Gamble-Skogmo 94RÁ4 -43-8129A,
94RA4-43-8130A, 94RA4-43-8130B,
94RA4-43-8131 A, 94RA4-43-8131 B,
94RA4-43-8132A

Model 94RA4-43-8129A is the same as
Model 43-8129A. Models 94RA4-43-8130A
and 94RA4-43-8130B are the same as Models
43-8130A and 43-8130B, respectively. Model
94RA4-43-8131A is the same as Model 43-
8131A. Model 94RA4-43-8131B is the same
as Model 43-8131B. Model 94RA4-43-8132A
is the same as Model 94RA4-43-8131A except
that it employs a maroon cabinet.

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Motorola BKOA, CT8A, GM9TA,
GMOT, HNO, ILOTC, KR9A, OEO,
PCO, PC9A, SR9A, Ch. 10A

The above models all use Chassis 10A.
Model BKOA is used in 1950 Buick Special,
Super and Roadmaster cars. It will also ac-
commodate 1949 Buick Super and Roadmas-
ter ; also the 50-70 Series 1948, '47, '46, and
'42 Buick cars. Model CT8A is used in 1948
Chevrolet. It will also accommodate 1947, '46,
'42, and '41 Chevrolet cars. Model GM9TA
is used in 1949 and 1948 GMC and Chevrolet
trucks. Model GMOT is used in 1950, '49,
and '48 GMC and Chevrolet trucks. Model
HNO is used in 1950 Hudson (Pacemaker,
Super, and Commodore). Model ILOTC is
used ín International L -Line trucks. Model
KR9A is used in 1949 Kaiser and Frazer.
Model OEO is used in 1950 Series 76 and 88,
all 1949 and 1948 Futuramic Oldsmobile cars.
Model PCO is used in 1950 and 1949 Pontiac
cars. Model PC9A is used in 1949 Pontiac
cars. Model SR9A is used in 1949 Studebaker
cars.
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BETTER
LOOKING!

ENGINEERING!
PERFORMANCE!

No. TA135
... complete
with 300
ohm twin
lead.
List
Price 16.95

1'/2 lb. Weighted Base

P

73elotAll"r/
INDOOR TV ANTENNA

Hundreds of thousands now in use with over 3,000
BEING SHIPPED DAILY! And every satisfied user helps
you to sell another! No other indoor antenna has so

many impressive sales features!

Properly balanced and weighted, solid
metal base prevents tipping of the antenna

. regardless of the length or the angle at
which the dipoles are set. Soft felt pad pre-
vents scratching or marring of furniture.

MINIMIZE "GHOSTS"- REDUCES INTERFERENCE!

3 -section, triple -chrome plated metal tele-
scopic dipoles can be oriented for each
individual channel. Gets all 12 TV plus FM.

MAXIMUM SIGNAL STRENGTH

... giving clearer, more stable pictures ...
with less "snow"!
Dipoles are easily adjustable from 15 to 41
inches... can be lengthened or shortened
to the correct frequency for each channel.

SURE GRIP-SURE HOLD!
The ratchet contour inside the molded bake-
lite housing assures a firm grip and sure
hold at whatever angle or length the di-
poles are set.

"Made by JFD, the World's Largest Manufacturer of TV Antennas!"

Immediate Delivery From Your Jobber

MANUFACTURING CO., Inc.

FIRST In Television Antennas and Accessories

Please mention Successful Servicing when answering advertising.
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II `adia e4a4Zy.es
Admiral 6T06, 6T07, Ch. 4A1.

Models 6T06 and 6T07, Ch. 4A1, are wood
table models using a farm battery.

Admiral 6T01, 6T05, Ch. 6A1
Model 6T01 is a plastic table model using

chassis 6A1. Model 6T05 is a wood table
model using chassis 6A1.

RCA 8X541, Ch. RC -1065L; 8X542,
8X547, Ch. RC -1065M

These instruments are almost identical to
the previous production of these instruments
which used Chassis RC -1065J and RC -1065K.

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Admiral 6T02, 6T04, Ch. 5B1
Models 6T02 and 6T04 are table models

using chassis 5B1. Model 6T02 has a plastic
cabinet, while Model 6T04 has a wood cabinet.

RCA A-82, Ch. RC -1094; A-91, Ch.
RC -1095; A-108, Ch. RC -1096; 45-W-9,
Ch. RC -1095A

The original carriage in all of the above
models used a pull-out handle on the top front,
the carriage now in use has a handle under the
lower front edge. The same plastic frame may
be used for all models. A plug button (sup-
plied with each plastic frame) is used to cover
a center hole which is unused on all models
except A-108.

Frame-Stock No. 76161 is used as a replace-
ment for frame Stock No. 75549 or 75571
(maroon).

Frame-Stock No. 76162 is used as a replace-
ment for frame Stock No. 75683 or 75684
(light brown).

The new type of pull-out handle (lower front)
is available as Stock No. 76125. If the original
pull-out handle (top front) is desired it will
be necessary to drill two holes in the frame.
The holes are .203" diameter and are located
.625" each side of the center line and 13/64"
down from the top.

In Models A-91 and A-108 the color of wire
used in the connecting cable has been changed.
A black -white wire has been used as a sub-
stitute for the black wire (pin 1 to speaker)
and a brown -white wire has been used as a
substitute for the brown wire (pin 8 to
speaker). A brown wire goes from pin 2 to
the jewel lamp and a black wire goes from
pin 3 to the jewel lamp.

In Model A-82 a substitute speaker
(stamped 92569-9B) has been used in some
instruments. It requires a different speaker
cone than the one listed in the A-82 Parts
List. Speaker 92569-9B uses Stock No. 75875
cone. Speaker 92569-9VT uses Stock No.
74901 cone.

Admiral 6RT41A, 6RT42A, 6RT43A,
Ch. 5B1A

Model 6RT41A is a plastic table combina-
tion using radio chassis 5B1A and record
changers RC160 or RC160A. Models 6RT42A
and 6RT43A are wood table combinations
using radio chassis 5B1A and record changer
RC160 or RC160A.

ATTENTION! RADIO SER WCEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

The NEW ESPEY model 511-B
FEATURES

SPECIFICATIONS
Supplied ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 103/4
inches.

Net Weight: 17 pounds each.
Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KD12
AND NAME OF NEAREST DISTRIBUTOR.

1. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 tubes plus rectifier, and electronic Tuning

Indicator and Pre -Amp. Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
B. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

11. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol át174.

Makers of fine radios since 1928.

TEL. TRafalgar 9-7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Servicing when answering advertising.

I0nipletely
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APPROVED for OUTDOOR -INDOOR Use $225Protects Television Sets
Against Lightning and Static
Charges Twin Lend

SAfETVGUARD
Simple to install everywhere and anywhere
...no stripping, cutting or spreading of
wires. More than 300,000 in use today!

SEE YOUR JOBBER OR WRITE TO

MANUFACTURING CO., Inc.
6119D 16th Avenue, Brooklyn 4, N. Y.

First in Television Antennas & Accessories

Please mention Successful Servicing when answering
advertising.

Gamble-Skogmo 43-8101, 165, 197,
197U

Model 165 is the same as Model 94RA31-
43-8115A. Model 197 is the same as Model
94RÁ31 -43-8115B. Model 197U is the same
as Model 94RÁ31 -43-8116A. Model 43-8101
is electrically the same as Models 94RA31-43-
8115A, -8115B, and -8116A.

Gamble-Skogmo 43-7661, 43-7852
Model 43-7661 is the same as Model 43-7660

except that the 7661 uses a blond cabinet.
Model 43-7852 is the same as Model 43-7851
except that it uses a blond cabinet.

Westinghouse H -312P4, H-312P4U,
H -313P4, H-313P4U, H -314P4,
H -314P4Ú, H -315P4, H-315P4U,
Ch. V-2153-1

The following part should be added to the
parts list for these models: R13 (Part No.
RC30AE332K), 3300 ohms, 1 watt.

United Motors 982421, Oldsmobile
Capacitance drift of the 0.0012-µf mica

capacitor used in the oscillator tank circuit
(Illustration No. 20) sometimes occurs. This
appears as intermittent oscillator frequency
drift which seems to be the result of high
temperature which may be caused by high
input voltage or other extreme conditions.
It may be necessary to cover the set or run
at a high input voltage when bench testing in
order to have the intermittent condition re-
appear. Since a fixed mica capacitor is usually
considered a very stable unit, this condition
is not a common occurrence. However, when
oscillator frequency drift is encountered this
capacitor should be considered as a possible
source.
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SQUARE INCHES OF FINEST

PICTORIAL REPRODUCTION...

Our commercial

engineering department
invites all design inquiries

new Bent -Gun for

edge -to -edge sharpness,

gray filter face plate,

"Standard" neck length of 736'

ALLEN B. DU MONT LABORATORIES I N C., TUBE DIVISION, CLIFTON. N. 1.

Please mention Successful Servicing when answering advertising.
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FREE:
NEW ( U )

Cartridge Replacement
GUIDE

nawaaaonase
M.

A TURN OF THE DIAL GIVES THE CORRECT
REPLACEMENT MODEL OF ALL SHURE
CARTRIDGES AND MOST OTHER MAKES

Ask your Shure Distributor for a "Guide"
-or write direct, giving us his name.

SHURE BROTHERS, INC.
Microphones and Acoustic Devices

225 West Huron Street 'Chicago 10, Illinois

Plcas>. mention Successful Servicing when answering
advertising.

Westinghouse H-217, H -217A, Ch.
V-2146-11DX; H -217B, Ch. V-2146-35DX

In the schematic diagram of the V-2146-
11DX chassis (Fig. 6 of the service notes),
the high -frequency oscillator tube should be
a 6C4 rather than a 6AB4. In the schematic
diagram of the V-2146-35DX chassis (Fig. 7
of the service notes) the 0.05-4 capacitor
C338 in the d -c restorer circuit should con-
nect to the top (cathode) of the 1N34 rather
than to the bottom (anode).

In later production of Model H -217B, a
built-in TV antenna is incorporated. Replace-
ment parts for the antenna are as follows :
Part
No.
V-9358-2
V-5574
V -6146-S
V-9323.1
V-9324.3
V-9328.1
V-4057
V -3752S

Description
Antenna assembly, TV
Bearing, shaft (TV antenna)
Knob, TV antenna
Pulley and shaft assembly (short shaft)
Pulley and shaft assembly (long shaft)
Sleeve, rubber (TV antenna)
Spring, TV antenna drive
Washer, felt (TV antenna knob).

INDEX OF CHANGES
Model Page Number

Successful Rider Manuals¡
Servicing From To

TELEVISION CHANGES

Affiliated Retailers
AR-MST14, AR-MSTI6,
AR-16ATR, AR114A 6

AR-14TR, AR-16TR

Affiliated Retailers
AR-16CD,
AR-16CD-3CR,
AR-163CR, AR -216,
AR -316, AR-316.3CM,
AR-816.3CM 2

AR-16CX, AR816.3CR
Crosley 10.401,

10.414M'U, 10-416MU 2
10.401
10-414MU, 10.416MU

Belmont C1602 Series C 10
C-1602, Code 8

6-1

5-1

5-25

6-9

5-8
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Admiral 6RT41, 6RT42,
6RT43, Ch. 5B1 -PH 12

Ch. 5B1 -PH 15-9 -
15-12 -

RC150, RC160,
RC160A RCD. CH. 15-1

Admiral 6RT41A, 6RT42A,
6RT43A, Ch. SBIA 14

Ch. 5B1 15-11
RC 160, RC -160A RCD. CH. 15-11

Admiral 6T01, 6T05,
Ch. 6A1

Ch. 6A1

Admiral 6T02, 6T04,
Ch. 5B1

Ch. 5B1

14
15-12
15.15

14
15.10
15-12

15.17

15.12
15.17

Admiral 6T06, 6T07,
Ch. 4A1 14

Ch. 4A1 15-4 15-5

5.37 5.41 Crosley 11.1000, 11-IOIU,
11.102U, 11.103U,
11.104U, 11.105U 10 21.10 21-13

Gamble-Skogmo 43.8101,
3.5 165, 197, 197U 14

C4.2 - 94RA31.43.8115A,
-8115B, -8116A 20.45 20.47

Gamble-Skogmo 43.7661,
43-7852 14

43.7660 - 18-8 18.14
43-7851 19.30 19-35

6.1 Gamble-Skogmo 94RÁ4.43.
8I29A, 8130A,
8130B, -8131A,
-8131B, .8132A 12

43.8129A, -8130A,
-8130B, 8131A,
-8131B 19.36 - 19-37

Gamble-Skogmo 94RA33.43-
8135 10

94RA33.43.8130C,
94RA33.43.8131C 20.52 20.53

General Electric P15 12
RCD. CH. 21-13 21-18

5.21

DeWald DT160 6 3-2

General Electric 12T3,
12T4, 12T7, 12C107,
12C108, 120109 8

12T3, 12T4, 120107,
12C108, 12C109
12T7

Motorola 9L 1
TS -18, TS -18A

Muntz M159

RCA 8T241 Series

Sarkes Tarzian TT2

Sarkes Tarzian TT3

Tele King MST12,
812

312

2

2

6

5

2

6

Tele King MST14, I4TR,
17CA, 17R0. 114A,
117, 117C, 117CA,
117LO, 162, 173, 516A 2

116, 516

Tele King 16CO3CR, 16CX,
162, 216, 316, 416CAF,
916, 9I6C, 916CAF,
3163CM 5

416
716

5.35

4.18

3-14

4.2

4.4

3-1 3-8
5.11 - Motorola BKOA, CT8A,

GM9TA, GMOT,
HNO, ILOTC, KR9A,
OEO, PCO, PC9A,
SR9A, Ch. 10A 12

Ch. 10A
RCA A-82, Ch. RC -1094;

A-91, Ch. RC -1095;
A-108, Ch. RC -1096;
45-W-9, Ch.
RC1095A 14

S1 5-10 A-82, Ch. RC -1094
5-1 5-8 A-91, Ch. RC -1095

A-108, Ch. RC -1096
45-W-9, Ch. RC -1095A

RCA8X541, Ch. RC-
1065L; 8X542, 8X547,
Ch. RC -1065M 14

8X541, 8X542, 8X547,
Ch. RC -1065J,
Ch. RC -1065K

5.12

Westinghouse H-217,
H -217A, Ch. V-2146-
11DX; H -217B,

' Ch. V2146.35DX 16 5.11

Westinghouse H-242,
Ch. V-2150.31

Westinghouse H -603C12,
H -608C12,
Ch. V-2152.01

8 4.1

8 5.46

Westinghouse H -605T12,
Ch. V-2150.101 2 5.55

RADIO CHANGES

Admiral 6C71 -71A, Ch.
10-A1; 7C62.62A, Ch.
6M1; 7C63.63A,
Ch. 7C1 12

Ch. 10A1 15-27
RC200 RCD. CH. 17-8
Ch. 6M1 16-1

1611
Ch. 7C1 16-3
RC170, RC170A RCD. CH. 16-1

5.36

5-29

5.47
6-11

5.20

5.25

4.8

United Motors 982421,
5-54 Oldsmobile

Westinghouse H -312P4,
5.63 H312P4U, H -313P4,

H-313P4U, H -314P4,
H-314P4U, H -315P4,
H.315P4U, Ch.
V-2153.1

15.31
17.13
16.2

16-6
16.7

21-1 21-4

21-13
21.63
21-71
21-81

21.16
21.70
21.80
21-88

18-45 18-46
C21-8

14 19-44 19.49

14 21-15 21.17

t The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number°preceding the dash. Volume num-
bers preceded by an asterisk (*) apply to the 81/2" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

LZV6 'als ,LlLdti3d
A 'N `xkIOA M3bI

a d
30Td.LSOd 'S '!1

lí 'Z 'd '99'17E 'naS

xt1CM ` ' I
4I;iO:L>Y1. 9nOG

'1S N00112u2A0 0115
ON'I1323 'S  f .d

paalunannD abnlsod 1150105e
'A 'N 'El }IILOA M314 ".LS 7VNVC 08Y

'3u1 '1I3HSI1Hfld 1130I11 'd NHOI
wos3



Çccejzrfu/__

SIkVICI NG

MAY, 1951

Unequal Power Distribution -
Low -Impedance Lines

Proper matching of several loudspeakers
connected across the same output transformer
requires that the output or secondary imped-
ance of the transformer equal the combined
impedance of the loudspeakers. Assume that
an amplifier with an output of 40 watts has a
single output impedance of 6 ohms. It is de-
sired to connect two loudspeakers, one rated
at 15 watts and the other at 25 watts, in
parallel across the output. What should each
voice coil impedance be? The following equa-
tion will help solve this problem:

Zsec = (% PT) ZL (1)
That is, the impedance of the secondary

winding is equal to the percentage of the total
power taken by one parallel load (% PT)
times the impedance of that load (ZL).
Thus, in the example cited, for the 15 -watt
loudspeaker, 6=40% (approx.) ZL; for
the .25 -watt loudspeaker, 6=60% (approx.)
ZL. The respective voice -coil impedances
are 15 ohms for the 15 -watt loudspeaker and
10 ohms for the 25 -watt loudspeaker.

The portion of power delivered to a, single
loudspeaker connected in parallel with other
loudspeakers, expressed as a percentage of
the total power in the network, is the ratio of
the line impedance (total parallel impedance,
ZT) to the loudspeaker impedance (Zvc),
times one hundred. That is :

ZT(% PT) vc= Zvc X 100. (2)
The loudspeaker impedance is, of course, the
voice -coil impedance, while the parallel -line
impedance is given by the equation for parallel
impedances:

ZT = 1

1 1 1

Z1
+

Z2 + Z8
If, for example, four loudspeakers which

have voice -coil (vc) impedances of 2, 4, 8,
and 16 ohms are in parallel, the parallel line
impedance is then 1.07 ohms. When this
parallel network is connected to a 1 -ohm tap
on the output transformer, the percentage of
power delivered to each loudspeaker, using
equation (2) is :

. (3)

(% p) 2 ohms = 1.07X
100= 53.4 percent2

(% P) 4 ohms 1.07
X 100=26.7 percent

(% P) 8 ohms = 1.07
X 100=13.3 percent

(% P)16 ohms = 1167 X 100= 6.6 percent.

LOUDSPEAKER MATCHING

by JOHN F. RIDER

The slight mismatch (1.07 -ohm line to 1 -ohm
tap) does not affect the relative power dis-
tribution and does not have to be considered
in making these calculations.

In a series -connected loudspeaker system,
the percentage of the total power which one
loudspeaker receives is the ratio of its voice -
coil impedance ( (Zvc) to the series -line im-
pedance (ZT) times 100. That is :

Zvc
(% P)vc= ZT X 100. (4)

If four loudspeakers having voice -coil im-
pedances of 2, 4, 8, and 16 ohms are connected
in series, the series -line impedance is the sum
of the series impedances, or 30 ohms. The
percentages of power delivered to each loud-
speaker when the network is connected across
a 30 -ohm transformer tap, are approximately
as follows :

(%p) 2ohms= 2
30

(%p) 4 ohms =
30

(% p) 8 ohms = 8
30

16(% p)16 ohms =
30

X 100= 6.7 percent

X 100=13.3 percent

X 100=26.6 percent

X 100=53.4 percent.

The percentage of the total power delivered
to a loudspeaker connected in a series -parallel
network of loudspeakers is a product of two
ratios : the ratio of the loudspeaker impedance
(Zvc) to the series branch line impedance
(Zs) and the ratio of the total series -parallel
impedance (ZsP) to the series branch line
impedance (Zs), that is :

Zvc ZsP
Zs, X Zs(% P)vc= X 100. (5)

Each series branch line impedance is con-
sidered as a single impedance connected in
parallel with other impedances (each of which
may be a series of loudspeaker impedances).
If four loudspeakers having voice -coil im-
pedances of 2, 4, 8 and 16 ohms are connected
so that the 2- and 4 -ohm loudspeakers are in
series and the 8- and 16 -ohm loudspeakers
are in series, and the two series branches are
in parallel across a transformer, then the
series branch line impedances are 6 ohms and
24 ohms, and the total series -parallel imped-
ance is 4.8 ohms. The power percentages de-
livered to the loudspeakers when the network

is connected to a 5 -ohm transformer tap are
as follows :

2 hms 2 X 48
X 100=26.6%(%P) o = 6

4
4

X
4.8

X 100=53.4%ohms =(%p)

(% p) 8 ohms = 24 X
4.8

X 100= 6.7%

(%p)16 ohms = 16 X 4.8
24 24 X100=13.3%.

If, on the other hand, the same loudspeakers
were connected so that the two series branches
consisted of the 2- and 8 -ohm loudspeakers
and the 4- and 16 -ohm loudspeakers, then the
power would be distributed as follows : 2 -ohm
loudspeaker -13.3 percent ; 8 -ohm loudspeaker
-53,4 percent; 4 -ohm loudspeaker -6.7 per-
cent; and 16 -ohm loudspeaker -26.6 percent.
If the loudspeakers were connected so that the
two branch lines consisted of the 2- and 16 -
ohm loudspeakers and the 4- and 8 -ohm loud-
speakers, then the power distribution would
be as follows : 2 -ohm loudspeaker -4.4 per-
cent; 16 -ohm loudspeaker -35.6 percent; 4 -
ohm loudspeaker -20 percent; and 8 -ohm
loudspeaker -40 percent.

(Continued on page 8)

Editor's- . Note: This is the second 'of
two articles on Loudspeaker Matching,
and is taken from INSTALLATION
AND SERVICING OF LOW
POWER PUBLIC ADDRESS SYS-
TEMS by John F. Rider, published by
John F. Rider Publisher, Inc. The first
article, which appeared in the April
issue Of SUCCESSFUL SERVICING, dis-
cussed the matching of loudspeakers on
low and high impedance lines. Loud-
speaker matching is only one of the
many topics pertaining to low power
public address systems covered in the
book, INSTALLATION AND SER-
VICING OF LOW POWER PUB-
LIC ADDRESS SYSTEMS. Other
topics include fundamentals of sound,
microphones, phonograph pickups, am-
plifier specifications, loudspeakers, in-
stallation (covering indoor and outdoor
installations), and the servicing of pub-
lic address systems.
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Freed 54, 55, 56, 68, Ch. 1620B

The following service hints apply to these
models :
Short sweep:

1. Check pins of deflection plug for partial
shorts or carbonization. Leakage paths will
absorb sweep energy and shorten the sweep.

2. Increase the value of C229 (across width
coil) with about a 500-µµf, 1000 -volt capacitor.
High -voltage fuse continually blows:

1. Check pins of deflection plug for shorts
or carbonization.

2. Yoke shorted.
Small or trapezoidal picture:

1. Shorted turns in yoke.
Fine tuning very critical-sound bars:

1. Modify agc circuit as follows : Move
tuner agc lead R137 and C134 from the inter-
section of R135 and R136 and connect these
items to the plate (pin 9) of the 6T8 agc tube.
Wiggle in the vertical wedges of the test pat-
tern:

1. Install attenuator pad between antenna
and receiver.

2. Replace 6T8 agc amplifier and 6AL5 age
detector.

3. Make agc change as noted under Fine
Tuning Very Critical-sound bars.

4. Place a 4-µµf capacitor from agc bus to
ground.

5. Connect R171 (vertical linearity control)
to ground instead of to minus 120 volts. Also
connect R230 (vertical output grid resistor)
to ground instead of to minus 120 volts.
Picture linearity changes with setting .. of
brightness or contrast control:

1. Incorrect setting of the horizontal line-
arity control may cause this. Screw horizontal
linearity control all the way out (counter-
clockwise), then turn this slug in until first
linear picture is obtained.
Noisy or intermittent tuner:

1. Clean tuner contact points with carbon
tetrachloride or other suitable cleaning fluid.

2. Replace tuner tubes (6AG5, 6J6).
3. Install tuner bearing support (Freed-

Eisemann Part #AA -308).
4. Replace tuner.

Sound bars in picture at high volume: (Com-
pression and expansion of raster sweep lines)

1. Replace microphonic vertical output tube
6S4 (V122).
Square picture or bad vertical linearity:

1. Replace 6S4 vertical output tube (V122).

RCA 9TW390, Ch. KCS31-1
Model 9TW390 uses radio Chassis RC617A.

A 0.05-µf capacitor designated C389 has been
added between terminal 8 of S304 (front) and
tuning capacitors C303 and C304 in Chassis
RC617A. Early production models of this
receiver will not have this capacitor in the
radio chassis.

When the radio function switch is in the
TV position, the filament voltage is present
on the high side of the tuning capacitors
(C303 and C304) due to the function switch
design. Any shorting of the tuning capacitors
to ground causes L314 to burn out. The in-
sertion of the capacitor removes filament
voltage from the tuning capacitor without
affecting its operation.

VACUUM-TUBE VOLTMETERS
(Revised and Enlarged)

by John F. Rider

The 1951 revision brings the text up to date in its coverage of all types of
voltmeters-diode, triode, rectifier -amplifier, tuned, amplifier -rectifier, and slide -

back. The theory and application of the various types are described and presented
in completed form-including schematics, parts lists, and maintenance instruc-
tions. Examine the Table of Contents. Everything for every VTVM use ! Student,
service technician, engineer, laboratory, instructor-all can use it to good
advantage.

This is the only book that deals exclusively with vacuum -tube voltmeters. It
is the only book which describes all the commercial devices.

TABLE OF CONTENTS
1-Fundamentals of Vacuum -Tube Voltmeters; 2-Diode Vacuum -Tube Volt-
meters; 3-Triode Vacuum -Tube Voltmeters; 4-Rectifier-Amplifier Vacuum -
Tube Voltmeters; 5-Tuned Vacuum -Tube Voltmeters; 6-Amplifier-Rectifier
Vacuum -Tube Voltmeters; 7-Slide-Back Vacuum -Tube Voltmeters; 8-Vacuum-
Tube Voltmeters for D -C Voltage, Current, and Resistance Measurements;
9-Probes, for DC and RF; 10-Design and Construction of Vacuum -Tube Volt-
meters; 11-Calibration and Testing of Vacuum -Tube Voltmeters; 12-Applica-
tions of Vacuum -Tube Voltmeters; 13-Commercial Vacuum -Tube Voltmeters;
14-Maintenance of Vacuum -Tube Voltmeters; Bibliography; Index.

Now available
John F. Rider Publisher, Inc.

- 480 Canal Street, New York 13, N. Y.
215 illustrations, 432 pages
5/" x 8/" $4.50

Interstate Stores (Plymouth) 250, 350
750

The schematic for AROTO3 tuner, type 3,
is shown in the accompanying illustration. The
alignment notes for the above models using
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Schematic for AROTO3 tuner.

tuner AROTO4 apply to the models usin
tuner AROTO3 except that the parts me
tioned should be changed as follows : C300 i
tuner AROTO4 is C104 in tuner AROT0
C303 is now C106, and C305 is now C109,

In -order to improve electrical centering
the raster and to facilitate easier mechanic
adjustment of the focus coil, a revision of t
horizontal oscillator and phase detector circu
has been made.

1. Remove lead of capacitor C39 from tl
junction óf capacitors C40 and C41.

2. Connect this lead of capacitor C39 t
the junction of resistors R59, R60, and R6

3. Remove lead of resistor R58 from pi
3 of V14, 6SN7GT, horizontal oscillator an
phase detector.

4. Connect this lead of resistor R58 to th
junction of resistor R55 and capacitor C31

The following parts should be added to tl
parts list :
Stock Description
No.

FPOP07 Frame, paper, decorative (121/27 table at
console models)

FPOPOS Frame, paper, 121/2" picture tube
FWOP01 Frame, wood, 16" picture tube
HPOM08 Plate, metal, (12t/2 ' and 16" console model.
KCOB26 Knob, control, contrast
KCOB27 Knob, control, Off-OnVolume
ZW1T06 Cabinet, table model, mahogany
ZWIVO8 Cabinet, console model, mahogany
ZWXVO9 Cabinet, console model, mahogany.

Errata

in the RECEIVING TUBE SUBSTITU-
TION GUIDE BOOK : On page 47, und( r
the substitution of a 1S4 for a 1T5, the "Ci
cuit changes necessary" column should rea
"Same as 3Q5 to 3S4." On page 77, undi r
the substitution of a 7G7 for a 6J7, the "Ci -
cuit changes necessary" column should rea
"Same as 6J7 to 7L7." On page 109, tl e
substitution of the 12AV6 for the 1211.? 6
should be omitted. The 12AW6 can be sub-
stituted for the 12BA6 by reversing tl e
12AW6 to 12AU6 procedure.

The following corrections should be mace
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CONICAL // ANTENNAS

Still the Lowest -Priced, Highest -Value Conicals on the Market Today!

NEW!
IMPROVED!

IMPROVED!a

IMPRovED! 1111

11-
.

IMPROVED!

y&

IMPROVED!

* All -aluminum reinforced crossarm
and heavy-duty U -bolt for longer
lasting strength.

* All -aluminum heavy gauge brackets
with 3 full-length channels for se-
cure anchoring of elements.

* All -aluminum elements with hard-
wood dowels for extra rigidity. Ser-
rated surfaces for tight, non -slip grip.

* All -aluminum "take -off" support,
with double solid rivets, anchors
crossarm to element bracket.

* All -aluminum bracket of
unique design takes any
combination of element ar-
rangements to best suit loca-
tion.

See us at Booth No. 313 and Display
Room No. 534 at the Chicago Parts Show.

*All aluminum features are subject to future government restrictions.

JFD "PLUS -FEATURE"
No. C660 -C691 "Comman-
dair" elements are reinforced
with sturdy wood dowels and
pressure -sealed ends. No. 5R660
and 5R661 "Commandair"
arrays use 61ST6 1/4" od solid
aluminum elements.

Engineered to Outperform!
Priced to Outsell!

Dealers, Installers and Distributors
everywhere acclaim JFD "Com-
mandair" Conicals. They know
from experience that feature for
feature, dollar for dallar, JFD
"Commandairs" are today's great-
est conical antenna buy. Electri-
cally superior, structurally strong-
er, they represent JFD's supreme
achievement of years of pioneer-
ing in antenna design and manu-
facture. Add up the many extras
you get with JFD "Commandair"
Conicals and you'll see why it's
the "sell-out" line for '51.

FREE! Brochure describing entire
line of JFD "Ranger COMMANDAIRS"
now available. Write for Form No. 87
today.

MANUFACTURING CO., Inc.
6119E 16th AVENUE, BROOKLYN 4, N.Y.

FIRST in Television Antennas and Accessories

Please mention Successful Servicing when answering advertising.
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In Volume Controls, too ..
fast, sure fit
is important

In a survey of hundreds of service-
men, the importance of fast, sure
installation was emphasized time
after time in connection with volume

controls. If you want a control that
lets you do the job fast ... and do
it right .. .

Srrcc essj irl Servicing, May, 1951

Make Sure! Make it Mallory!
When you use the Mallory Midgetrol*, you get a
combination of features that can't be matched.

First, you get a permanently fixed, tubular brass
shaft that can be adapted for split -knurl or
flatted type knobs in a few seconds by inserting
one of the steel shaft ends supplied in every
package. This means utmost convenience with-
out sacrificing the stability of permanent,
two -point shaft suspension.

Second, you get the convenience of AC switch
design that permits secure attachment, without

Dual concentric Mallory Midgetrols
can be made up easily by com-
bining factory -assembled front
and rear sections of desired resis-
tance values. Ask your Mallory
Distributor for details!

*Reg. U. S. Pat. Off.

removing the control housing. Positive indexing
assures proper position.

Third, you get exceptionally accurate resistance
values and taper curves.

Fourth, you can be sure of years of quiet,
satisfactory service life through extremes of
humidity and temperature.

Make it Mallory and make sure! Ask your dis-
tributor to show you the time -proved Mallory
Midgetrol with the new features that make
installation faster and simpler than ever.

Depend on your Mallory Distributor
for precision quality at competitive prices

P R. MALLORY &CO inc,

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
*Reg. U. S. Pat. OR.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention .Successful Servicing when answering advertising.
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CURTAIN TIME
We recall reading about the shortage of

cobalt in the U. S., resulting in limited p -m
speaker production and all things magnetic
for civilian needs. How come a recent solici-
tation from an outfit in Pa. offering unlimited
quantities of p-tn speakers made in France?
'Tis said (in a copy of a cable) that the supply
of cobalt in France is unlimited. Hm!

Every so often a service association at-
tempts to secure parts directly from manu-
facturers, thus by-passing the electronic parts
jobber. This is nothing new. Its been tried
for years, and unsuccessfully at that. Virtu-
ally all parts manufacturers deal through
electronic parts jobbers and there is little
doubt that the practice will continue. The
parts jobber has been a reliable source of sup-
ply to the servicing industry and also a good
source of credit. Why bite the hand .. .

Is it true that W. U. is going in for TV
installations? How come? What next? What's
the connection between being a communica-
tion facility and selling TV installation and
service?

We have a new distributor sales manager.
It's going to give us more time for research
and writing-we have big plans for some real

No. 7

WOrth 4-8340
WOrth 4-8341

hot hooks and some good papers for several
magazines. We're happy about the whole
set-up.

Everybody complains about the TV service-
man. All right, here are a few incidents to
ponder. A car repair shop is commissioned to
change the oil in a new car. They remove
the old oil but forget to put in new oil. Re-
sult-a new bearing job. Another auto service
shop is asked to reline the brakes, so they
simply tighten them and charge for new
brakes. A tailor presses a suit and tears a
button off the coat. A cleaner dry-cleans a
dress, and shrinks it three sizes so that it
cannot be worn at all.

Politics is not our forte, but somehow or
other we just can't develop that feeling of
complacency which is besetting many people
we know. Television receivers and many
other items are in plentiful supply. So, imme-
diately everyone asks where are the shortages
-and applies the question to everything and
for all time.

As we see things Russia is committed to a
program. Nothing which has come to light
indicates a departure from the road they
elected to walk. The pattern is set-its just

5

a matter of time. What we are going through
now is a respite-a relatively short one-a
confusing one. Don't permit yourself to de-

velop a false sense of security.
JOHN F. RIDER

General Electric 521, 522
Delete items RDK-217, RDS-090 and

RWL-009 from the Parts List, and add the
following items : RDK-237, Knob, tuning dial
wheel with scale embossed; RWL-025, Cord,
power cord and plug (brown, heavy duty
type) .

Firestone 4-A-86, 4-A-95,
Westmoreland

Chassis 4-A-95 is the same as Chassis
4-A-86, except that the former has a white
oak cabinet and the latter has a mahogany
cabinet. In later production models, two
6AB4's (as r -f amplifier and mixer) have
been substituted for the 12AT7. The only
changes that have been made circuit -wise are
the following :

Resistor R2, going from the junction of C4
and pin 6 of the 6BE6 to the junction of C5
and terminal 4 of T3, has been changed from
1000 ohms to 5600 ohms. The value of
capacitor C24, connected from terminal 3 to
terminal 2 of T7, has been changed from 20
µµf to 10 µµf. The value of C33, connected
from ground to the junction of tone control
R23 and R20, has been changed to 0.01 pf.
The 6AB4 r -f amplifier is connected as fol-
lows : pin 1 goes to the junction of C32A and
choke L4; pins 2 and 3 go to ground; pin 4
goes to H; pin 7 goes to the junction of choke
L3 and C30; pin 6 goes to the junction of
C27 and R16 (R19, 470,000 ohms, that was
connected from ground to this junction, has
been deleted). The 6AB4 mixer is connected
as follows : pin 1 goes to L2; pins 2 and 3 go
to ground, pin 4 goes to H ; pin 6 goes to the
junction of C32B and R18; pin 7 goes to the
junction of R18 and C39.

The following changes have been made' in
the Parts List :
Ref.
No.
C24
C33
R2
T6
T10
T11

Part
No.
47X523
B66103
B85562
9A2161
9A2209
53X322
10A765

Description
10 µµf, ceramic
0.01 µf, 200 y, tubular
5600 ohms, 0.5 watts, carbon
Discriminator transformer
Dipole antenna
Power transformer
Knob (white oak).

DÓN'T BORROW OWN RIDER MANUALS
I KNOW YOU'RE A BUDDY OF MINE
JOE, BUT THIS IS THE THIRD TIME
THIS WEEK YOU'VE BORROWED MY
RIDER MANUALS!

SURE, BUT I GOTTA USE THEM Too!
LOTS OF PORTABLES ARE COMING
IN-WHY DON'T YOU BUY YOURSELF
AsLl YOU LOSE MORE TIME
BORROWING THEM THAN WORKING
WI'1H THEM!

THAT'S TRUE-
THEY CERTAINLY SPEED

UP MY REPAIR JOBS
AND THAT FACTORY -
AUTHORIZED DATA

IS ALWAYS COMPLETE
1c

014 SO YOU KNOW YOU GET
COMPLETE DATA AND COVERAGE
AND ALL PAGES ARE FILED
FOR YOU -SERVICING IS
FASTER ,EASI ERAND MORE
PROFITABLE - GET SMART
BUY A SET!

WW1

VOL8 1.

aa'rry"s¿
FK.

I'VE BEEN THINKING
ABOUT LTA LONG TI ME-
I'M GOING DOWN TO
MY JOBBER TOMORROW/

iri
\

\ '
 .

REMEMBER TO GET TV6
AND VOL. 21 - THEY'RE
RIDER'S LATEST!

I'M GE -WING THE
COMPLETE SET AM -FM
-TV-PA - NO MORE
BORROWI NG FOR ME !

/MU

RiotRA1,ASI-
A8s0'ITAs1.

oR G`5
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HELP: HELP: HELP:
Let John F. Rider help you untangle your servicing problems. RIDER
MANUALS AND BOOKS have guided tens of thousands of service-
men on to better servicing and greater profits. They can be your
"good right hand," too! Order from your Jobber today!

RIDER MANUALS

T
T
T

T

T

T

V
Vo
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Vo
Vo
Vo
A
M
P

Now, more than ever, it is urgent that you
have at your fingertips the priceless servicing
data that can be found ONLY in RIDER
MANUALS.

Rider TV Manual Vol.6
ACCURATE ... AUTHENTIC ..
FACTORY -AUTHORIZED TV serv-
icing information DIRECT from
66 MANUFACTURERS. Big 12" x
15" page size, and all pages
filed in place. Large, easy -to-
read diagrams. Everything you
need to speed servicing and sat-
isfy your customers.

Exclusive Features:
 ALL TV production runs and changes from

August, 1950 through January, 1951.
 Circuit action descriptions.
 Unpacking and installation material.
 Signal waveforms for troubleshooting.
 COMPLETE alignment data.
 COMPLETE parts list.
 Circuit changes.
Equivalent of 2320 pages (81/2"x11") plus
Cumulative Index Volumes 1 through 6 .

$24.00. With all 6 RIDER MANUALS you will
own the world's greatest compilation of TV
servicing information. SEE YOUR JOBBER
TODAY!

Now Available!

RIDER MANUAL Vol. XXI
FACTORY -AUTHORIZED serv-
icing material from 61 man-
ufacturers ... AM-FM-Auto
Radios-Record Changers-
Disc and Tape Recorders.
Coverage from December,
1949 through October, 1950.
1,648 pages PLUS Cumula-
tive Index Volumes
XVI through XXI $21.00

levision Manual Volume 6 (Plus Index)....... . $24.00
levision Manual Volume 5 (Plus Index) .................. 24.00
levision Manual Volume 4 (Plus "How It
Works" Book and Index) ....... .........__................._.............. 24.00
levision Manual Volume 3 (Plus "How It
\\'orks" Book and Index)..........._.........._ ................................ 24.00
decision Manual Volume 2-In new, larger
page size 12" x 15". (Plus "How It Works"
Book and Index)._ ... . 24.00
evision Manual Volume I (Plus "Iíow It

Works" Book and Index)..._...__ ..........................._.................. 19.80
une XXI ....._...._...._ _______________ 21.00
uneXX ................................._ ................__............._...._.................. 21.00
uneXIX ............................................................._.........._...._...._........ 22.50
uneXVIII ......................_.................................................................... 22.50

...................................................._......................_........... 19.80
uneXVI ............................_....................................................................... 9.90
uneXV ..........._..._ ..................................._.... .........._...._....................... 22.50
une XIV to VII (earls volume).... ..... ........................ 19.80
une ........... 15.00VI ................_...._.................................._......................_........

_ridged Manuals I to V (one volume).... ........... 19.80
aster Index, Covering Manuals Vol. 1 to XV............ 1.50
A Equipment Manual, Volume I_______-_______ 18.00

RIDER BOOKS
Practical books, written by men with actual
firing line experience ... help you increase
your knowledge . . . save you time and
money.

BEAT THE TUBE SHORTAGE
RECEIVING TUBE

SUBSTITUTION

GUIDE BOOK
by H. A. Middleton

For TV -AM -FM Receivers
and Allied Equipment

This amazing book shows you how to keep radio
and TV sets working even though exact tube
replacements are unavailable. 2500 radio and
television tube substitutions listed, TV receiver
filament wiring; heater substitution wiring in-
structions; tube types classified by functions

plus other important data you must have in
order to keep receivers going. 224 pages,
81/2"x11" durable paper cover ........Only $2.40

ENCYCLOPEDIA ON CATHODE-RAY

OSCILLOSCOPES AND THEIR USES
by John F. Rider and Seymour D. Uslan

This is the ONLY book that so
fully describes the oscilloscope

its application in servicing,
engineering, research. It con
tains thousands of time -saving
and work -saving references
charts, waveforms, etc. More
than 70 different models are
described with specification

and wiring diagrams. 992 pages. 81/2" x 11"
3000 illustrations. 22 chapters, completely in
dexed Only $9.00

TV INSTALLATION
TECHNIQUES

by Samuel L. Marshall
Here are facts you should know
about wind surfaces, mounting
requirements, etc. Here is ac
curate data on receiver adjust
ment in the home. Here are
municipal regulations in al
major TV areas. Here is corn

píete information on mechanical and electrica
considerations. 330 pages, 55/8" x 85/e". 270
illustrations. Cloth bound .......................Only $3.60

OTHER BOOKS FOR THE SERVICEMAN
TV Master Antenna Systems ................_...........................$5.0
TV and Other Receiving Antennas ....................................$6.0
Radio Operator's License Q & A Manual,

2ndEdition ..........._..._ ...................._......_..__..._........._........_._.._..$6.6
The Business Helper ....................................................................$2.0
FM Transmission and Reception ..............._.........._...._.....$3.6
TV Picture Projection & Enlargement .......................$3.3
Broadcast Operator's Handbook ......................................$3.3
Understanding Vectors and Phase . Cloth Cover $1.8

Paper Cover $0.9

Installation and Servicing of Law Power
Public Address Systems .....__ ............._................................$1.6

Vacuum Tube Voltmeters (Revised)... $4.5
Automatic Frequency Control Systems...... _ ................_$1.7

JOHN F. RIDER PUBLISHER, Inc. 480 Canal St., New York 13, N. Y.
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RADEX CO.
1722 Massachusetts Ave., Cambridge, Mass.

April 11, 1951

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Gentlemen:

If you want the accurate factory authorized service
data you can find it only in Rider Manuals. I have
been using Riders for the past twenty years and
I don't know what I could do without them. I am sure
that any set, AM -FM or TV, that I am called upon to
service can be found in Rider Manuals. All pages
filed in their proper places, properly indexed, make
it easier to locate the model numbers in a jiffy.

Thanks for the excellent service.

Very truly yours,
RADEX CO.

Charles R. Rice
Ralph A. Panetta

RADIOLAND
108 Bedford Street, Fall River, Mass.

April 20, 1951

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Gentlemen:

As a researcher in Electronic devices for the
U. S. Navy during the last war, I have found out
that nothing compares with Rider Manuals for trouble
shooting radio and television receivers. I have a
complete set of the streamlined Rider Manuals. When
a difficult service problem arises, with Rider Manuals
at my fingertips, nothing is too hard. Due to our
efficient service work with the aid of Rider Manuals,
I have been appointed as the service organization
for the most exclusive set manufacturers.

Very truly yours,
RADIOLAND

Alfred A. Fysel

STEWART-WARNER ELECTRIC
DIV. OF STEWART-WARNER CORPORATION
1826 Diversey Parkway, Chicago 14, III.

March 29, 1951

John F. Rider Publisher, Inc.
480 Canal Street
New York 13, N. Y.

Attention: Mr. S. B. Schlenger

Dear Mr. Schlenger:

Thanks very much for the complimentary copy of
Volume 21 of your Perpetual Trouble Shooters Manual.
I have personally checked its contents, giving
particular attention to the service literature
applicable to our products, and as usual I have found
it to be complete in every respect.

I am sure that the thousands of radio and television
service men who rely on Rider publications for their
technical data will find their investment in this manual
to be as profitable as their past investments in
Rider literature have been.

Congratulations on another outstanding job.

Very truly yours,
STEWART-WARNER ELECTRIC
R. W. Felber
R. W. FELBER
Service Manager
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* Build Your Service -
Sales Future on a Firm

Foundation With,....
NO. 2 OF A SERIES OF MATCHED COMBINATIONS

These 5 "Precision" Instruments

Provide a Complete, Modern
Service Lab... for TV -FM -AM

...at only moderate cost.

SERIES 10-12 (P.M.)

SERIES E -200C (P.M.)

SERIES EV-20

SERIES TV -3

SERIES E-400 (P.M.)

SERIES E -200C (P.M.)

SIGNAL AND MARKER
GENERATOR

Exceptional Accuracy and
Stability Direct reading 
88 KC to 120 MC.  1000 pt.
vernier calibrating scale
0-100% Modulation  A.V.C.
A.G.C. Substitution network

Complete with output
cable and technical manual.
In standard panel 19 x 121/4".

Net Price: $76.75

SERIES E-400 (P.M.)

SWEEP SIGNAL
GENERATOR

Narrow and Wide Band
Sweep for F.M. and TV
Direct Freq. reading 2 to
480 MC. Multiple Crystal
Marker 8 tubes including
V.R. and rectifier  RG/62U
Coaxial Terminated Output
 Complete with 2 crystals 
In standard panel 19x 121/a".

Net Price: $140.00

SERIES ES -500A

5" OSCILLOSCOPE
Wide Range

High Sensitivity
Push -Pull V and H amplifiers
 Response to 1 M.C.  High
impedance, compensated V
input Step Attenuator Z
axis modulation 12 tubes
incl. V.R. and 2 rect. De-
tachable light shield and
mask Heavy gauge steel
case. 81/a x 141/2 x 18".

Net Price: $169.50

SERIES EV-20

True Zero Center VTVM
& Multi -range Test Set
48 ranges to 1200 V., 2000
megs., 63 DB, 12 amps.
Voltage Regulated Bridge
Type Circuit 131/3 Megs. D.C.
Input resistance Direct
reading high freq. scales 
Optional RF-10-A High Freq.
Probe Heavy gauge steel
case 61/4 x 5 x 101/2".

Net Price: $68.25

SERIES 10-12 (P.M.)

Electronamic'
TUBE MASTER

Employs famous "PRECI-
SION" Electronamic tube
performance testing circuit
plus dynamic Battery Tester

12 element, anti -obsoles-
cent -free -point lever system

Roller -chart  Dual short -
check Noise tests In
standard panel 19" x 170/2".

Net Price: $106.50

SERIES TV -3 SUPER HIGH VOLTAGE SAFETY TEST PROBE. Extends range of Series EV-20 to 30 KV
direct reading. Series TV probes available to match most VTVM's and 20,000 ohms per volt test sets.
(NOTE: For deluxe Series EV-10 VTVM, with extra -large 7" meter, order Series TV -1 probe.) Net Price: $14.75

IML
Reg. U.S. Pat. Off.

"k?

BUY PERFORMANCE-NOT SPECIFICATIONS!-BUY "PRECISION"

"PRECISION" PERFORMANCE, ACCURACY, WORKMANSHIP and VALUE
have been setting a standard of comparison for over 15 years.
DO NOT BE MISLED...It is not "PRECISION" test equipment unless it
is manufactured by Precision Apparatus Co., Inc., Elmhurst, L.I., N.Y.

"Precision" Instruments are
on display at leading radio
equipment distributors.

TV  FM 

OTHER MATCHED COMBINATIONS
The instruments shown above illustrate one of many possible
MATCHED COMBINATIONS of diversified "PRECISION" Test
Equipment for TV -FM -AM. Each combination provides a selected
and basic, modern, efficient Laboratory at moderate cost.

PRECISION
TEST EQUIPMENT

c f~uy4ewlerey

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York, U.S.A. Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

Convenient Purchase Terms
can be arranged with your
favorite Precision Distributor.

AMFMTV
Please mention Successful Servicing when answering advertising.



LOUDSPEAKER MATCHING
(Continued from page 1)

Thus, by properly connecting loudspeakers
in series, parallel, or series -parallel circuits,
not only can proper impedance matching be
secured, but also the proper division of power
may be obtained to provide the required sound
level at each loudspeaker location.

Special Distribution Problems
Power distribution problems can often be

solved by the insertion of a resistor of the
proper ohmic and wattage values. To give a
very simple example, assume that an installa-
tion requires three, loudspeakers of equal
output. Assume that the loudspeaker voice
coils have impedances of 8 ohms each, and it
is necessary to use the amplifier 8 -ohm tap.

These requirements can be met by 'a setup
such as shown in Fig. 1. The dummy load

8R
DUMMY
LOAD

Fig. 1. Setup using an 8 -ohm dummy resistor.
absorbs the same power as the other loud-
speakers and permits proper and uniform
output.

Of course this is ,only one example of meet-
ing power distribution and impedance match-
ing problems between loudspeakers and the

ONE STANDARD -The best that can be made -

For Initial Equipment and Replacement

TUNG-SOL
RADIO, TV TUBES, DIAL LAMPS

Optical comparator is used
to check mica disc specifications
to thousandth -inch accuracy.

TUNG-SOL LAMP WORKS INC., Newark 4, N. J.
Sales Offices: Atlanta Chicago Dallas  Denver Detroit Los Angeles Newark

Successful Servicing, May, 1951

output of some amplifier system. Other types
of examples and methods regarding these
problems . are discussed further in INSTAL-
LATION AND SERVICING OF LOW
POWER PUBLIC ADDRESS SYSTEMS.

Belmont Console C -1104B, Suburban
M -1105B, Rover M-1106, Belmont
M-1107, Ch. 12AX27

A new RMA date code numbering system
is now being used to number tin chassis used
in the above models. This new code system,
consisting of six numbers and starting with
124023, will be stamped on the rear flange of
the chassis. The first three numbers designate
the manufacturer, the fourth number is the
year, and the last two numbers represent the
week number of the year.

The following changes apply to all chassis
stamped with the RMA date code number
124023 and above. The video amplifier tube
(12AÚ7) was changed to a 12AT7. Due to
this change the video amplifier stage has been
redesigned, although with the exceptions listed
below, the wiring has remained the same.
Coil L30, 410 µhy, is now located from pin 7
of the 12AT7 to R37. The value of R37 has
been changed from 8200 ohms to 3900 ohms.
The value of resistor R35, connected to pin 6
of the 12AT7, has been changed from 6800
ohms to 4700 ohms, and the value of capacitor
C60 connected in parallel across R35, has been
changed from 68µµf to 100 µµf. Resistor R38,
connected from the junction of C60, R35, and
C62,.to C94 -A and R123, has been changed in
value from 3300 ohms to 1500 ohms. The
5600 -ohm resistor R122, connected from the
junction of R38, C94 -A, and R123, to the
155 -volt bus ha's been deleted, and the line is
no longer connected to the 155 -volt bus.
Resistor R123 is now connected to the junction
of R101, R102, and R39, instead of to ground.
Peaking coil L20, 165 µhy, is now located
from pin' 1 of the 12AT7 to the junction of
L21 and C64.

Capacitor C24, 7 µµf, has been removed
from its position in parallel with C26 (con-
nected to pin 5 of the 6J6 oscillator) and is
now located in parallel with L9 and capacitor
C29. The value of R82, connected from C99
in the afc circuit to pin 5 of the agc amplifier
and tap 6 of transformer T6, has been changed
from 220,000 ohms to 470,000 ohms.

The parts list shown below lists the com-
ponent changes that apply to models.
Ref. Part
No. No.
Tube 8 12AT7
L-19 A-201.19363
L-20 A -16A-19366
L-21 A -16A-19367
L-30 A -16A-19365
C-60 C -8F1.113
R-35 C -9B1.70
R-37 C -9B1.69
R-38 C -9B2.64

Description
Video amplifier
Video trap and coil assembly
Peaking coil
Peaking coil
Peaking coil
100 µµf x 300 volts
4700 ohms, tFy w, 10%
3900 ohms, Y4 w, 10%
1500 ohms, 1 w, 10%.

MEET "BILL" SLAWSON
On April 23, 1951, William "Bill"

Slawson joined John F. Rider Pub-
lisher, Inc., as general sales manager.
Formerly distributor sales manager of
Federal Telephone and Radio Corpora-
tion, Bill came to us with an excellent
sales background and a thorough
familiarity with the electronics parts
industry. He will direct the advertising
and selling programs of Rider Manuals
and texts.

e

Please mention Successful Servicing when answering advertising.
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John F. Rider and Seymour D. Uslan

The entire system of frequency modulation
is ex-plained thoroughly ... all types employed in ama-

teur radio, television, broadcast, railroad, aviation,marine, police, point-to-point
and mobile receivers.

Basic theory, transmission,
reception, circuit de-sign and servicing are covered, with mathematics

kept to a minimum. Almost all of the presently usedFM commercial transmitters are described in detail.
460 Pages, Profusely Illustrated

$3.60

WE GUARANTEE that RIDER BOOKS will show you
how to do BETTER and MORE PROFITABLE servicing jobs...
This practical book tells you everything you should know
about an oscilloscope ! WHAT it is what it can DO

. and HOW to use it properly'
ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly

describes the 'scope ... its construction ... its capa-

bilities ... its applications in communications, engi-

neering, research ... with thousands of time -saving

and laborsaving references, charts, waveforms, etc.

All oscilloscopes produced during the past ten years, a total of

more than 70 different models, are accurately described-with speci-

fications and wiring diagrams.
Planning to buy or build a 'scope? This book will help you select the

type best suited to your needs! If you already own one, the book will

show you how to increase your instrument's usefulness in a thousand

and one ways.

992 Pages 500,000 Words 3,000 Illustrations

81/2 x 11" Size  22 Chapters Completely Indexed

Easy to Read Cloth Bound And only $9.00

TV and OTHER RECEIVING ANTENNAS

or."--

(Theory and Practice)
by Arnold B. Bailey

Tells you ... WHAT each type can do ...
HOW to use it ... and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions-you'll find the an-
swers in this book! Manufacturer, engineer, stu-
dent, teacher, service technicians - all can use

this text. WE GUARANTEE IT! Antenna data never before published any-
where will be found in it. And it's readable-because mathematics has
been translated into charts and graphs.

606 Pages . . . 310 Illustrations And only $6.00

Order this RIDER book, the ONLY text that gives you complete
information on all the mechanical and electrical considerations.

TV INSTALLATION TECHNIQUES
by Samuel I. Marshall

KNOW the absolute facts about such things as ice
loading, wind surface, and mounting requirements-
whether for short chimney -attached mast or an 80 ft.
tower, including foundation.

HAVE at your fingertips, accurate data on receiver
adjustments in the home municipal regulations
governing the installation of TV antennas and masts
in all of the major television areas in the U.S.

SURE to help you wherever and whenever any part of the installation
requires "doping out"! A TIMELY and IMPORTANT book!
336 Pages 270 Illustrations 55/a x 83/4 Size
Cloth Bound And only $3.60

FM TRANSMISSION AND RECEPTION
by

Beat the Tube Shortage!
This Sensational New RIDER Book Shows

You HOW to Do It !
RECEIVING TUBE SUBSTITUTION GUIDE BOOR

by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

 2500 Radio and TV Tube Substitutions Are
Listed!

 TV Receiver Filament Wiring!
 Heater Substitution Wiring Instructions!
 Tube Types Classified By Functions!
 And A Wealth Of Other Priceless Data!

EXTRA! In addition to tube information ... this sensational book
contains material on Cathode-Ray Tube Characteristics, Complete TubeCharacteristics Chart, Ballast Tube Data, Pilot Light Information,Resistors-Capacitors-Transformer

Color Codes, Transformer Substi-tution, Fixed Condenser Substitution, etc... .

224 Pages in Heavy Durable Paper Cover. 81 x 11"
Only $2.40

New ... Revised ... Enlarged
RADIO OPERATOR'S LICENSE Q and A MANUAL

by Milton Kaufman

All the QUESTIONS and ANSWERS for the FCC
examinations. New Elements 2, 5 and 7 have been
included-and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How-
ever, the outstanding feature of this book is a
THOROUGH FOLLOW-THROUGH ... a carefully pre-

pared discussion of the answer to the technical question, so necessary
for an absolute understanding of the answer. It also lists "extras"
not ordinarily found in a volume of this type ... including Useful
Appendices which take in Small Vessel Direction Finders and Auto-
matic Alarm.

766 Pages, Hundreds of Explanatory Diagrams.. $6.60

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

50 million dollars will be spent in 1951 for TV

Master Antenna Systems installed in apartment build-

ings, hotels, hospitals, etc.... in both new and old

buildings. In TV MASTER ANTENNA SYSTEMS, the

authors provide a practical working manual which

deals with installation, maintenance, usage, etc. This

book shows how the Master Antenna is installed,

how it works, and how you can capitalize on this fast-growing field.

368 pages 234 explanatory illustrations.
Cloth bound Only $5.00

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Examine
them at your favorite jobber. If he does not have
them, send your order to us.

JOHN F. RIDER,

JOHN F. RIDER PUBLISHER,
480 Canal Street, New York.13, N. Y.
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`TeIeais o # e/tc u9ed
Westinghouse H -600T16, Ch.
V-2150-61; H -601K12, H -602K12,
Ch. V-2150-41; H -604T10, H-604T10A,
Ch. V -2150-91A, Ch. V-2150-94,
Ch. V -2150-94A

\\Then these models are operated in weak
signal areas, an improvement in the vertical
hold characteristic may be desirable. An im-
provement can be obtained at the expense of
increased susceptibility to noise pulses by
changing the value of the resistor that is
shunted across the integrating network input.
This resistor is designated R419 in Models
H -600T16, H -601K12, and H -602K12, and
8416 in Models H -604T10 and H -604T10Á.
This resistor is normally 1000 ohms. To
obtain the effects noted above, the resistor
should be changed to 1800 ohms.

A 33 -ohm resistor and a 0.033-12f capacitor
in the cathode circuit of the 6AH6 video output
tube provide a sharper picture in these models.
However, the sharper picture is obtained at
the expense of video gain, and it may be
desirable in weak signal areas to sacrifice the
sharpness in favor of increased gain. The gain
of the video amplifier can be increased by
connecting a wire between pin 7 of the 6AH6
video output tube and the high side of the
contrast control so as to short across the
resistor and capacitor described above. A fur-
ther increase in gain can be obtained at the
expense of picture definition by changing the
value of the plate load resistor for the 6AH6
video output tube. This resistor, which is nor-
mally 3600 ohms, can be replaced by a 3900 -
ohm, 1 -watt resistor.

Capehart-Farnsworth, Ch. CX-33,
CX-33A, CX-33F, CX-33K, CX-33L,
CX-33LH, CX-33M, CX-33N, CX-33P,
CX-33R, CX33S

The following list shows the models that
use the CX-33 series chassis:

Srfcc essjiil Servicing, Al ay, 1951

Production run No. 1 (the original CX-33
production) chassis were not coded, and the
run was confined to sets using a 16" rectangu-
lar picture tube. Therefore, uncoded chassis
employing a 16" rectangular crt can be con
sidered as run No. 1. Production runs Nos.
1 and 2 were confined to sets using a 16

Chassis
No.

CX-33 (C-281)

CX-33F (C-286)

CX-33L (C-289)

CX-33LH (C-304)

CX-33N (C-298)

CX-33S (C-303)

CX-33A (C-285)

CX-33M (C-290)

CX-33P (C-299)

CX-33K (C-292)

CX-33R (C-302)

Size
CRT Used in Models
16" 3011-M & B, 321-M & B,
Rect. 322-M & B, 325-F
16" 323-M, 332-M & B,
RD. 334-M
17" 320-M & B, 321 -AM & AB,
Rect. 322 -RAM & RAB, 324-M & B,

325 .AF, 326-M
17" 333-M & B
Rect.
17" 320-M & B, 321-A\I & AB,
Rect. 322 -RAM & RAB, 324 -A -I & B,

325 -AF, 326-M 5

335-M & B20"
Rect.
16"
Rect.
17"
Rect.
17"

Rect.
19"
Rd.
20"

Rect.

327-M

328-M, B, AB

328 -AM

337-A1 & RM

337 -RAM

Prod. Runs

1, 2, 3, 4 & 5

2, 3, 4 & 5

3, 4 & 5

3, 4 & 5

5

3, 4 & 5

3, 4 & 5

5

4&5

5

Chassis CX-33, CX-33F, CX-33L, CX-33LH,
CX-33N and CX-33S are used in "T\T only"
instruments. Chassis CX-33A, CX-33M,
CX-33P, CX-33K and CX-33R are used in
"combination" instruments.

ATTENTION! RADIO SER WCEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here
that

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 13/2" wide x 8/2" high x 10"
deep.
Carton Dimensions: (2 units) 20 x 141/2 x 103/4

inches.

Net Weight: 17 pounds each.

Soli through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2
AND NAME OF NEAREST DISTRIBUTOR.

is the custom-built AM -FM chassis
means BIGGER PROFITS for you!

The NEW ESPEY model 51 1-B
FEATURES

I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 tubes plus rectifier, and electronic Tuning

Indicator and Pre -Amp. Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.

 6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

II. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #174.

Makers of fine radios since 1928.

9.*
= 1 TEL. TRafolgar 9.7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Servicing when answering advertising.

rectangular or 16" round picture tube. Pro
duction Runs Nos. 1 and 2 employed th
Sarkes-Tarzian r -f unit, while runs Nos. 3
4, and 5 employ the Standard Coil r -f unit
Chassis used in combination instruments (les
audio section) do not employ V-209 and V -21C
the 1st audio amplifier and power output tubes
respectively, and their circuits.

The schematic diagram for Production Run
Nos. 4 and 5 is similar to that for Run No.
except for the following changes. A printe
circuit vertical integrator PC -201 is used it

some chassis replacing R261, R260, C239 am
C238. The printed circuit is shown in thl
accompanying illustration, showing the change
in value of R259 and C237. B is connecter
to C240, A is connected to the -90 -volt line
and C is connected to the cathode pin 3 of the
6SN7GT sync clipper.

.

PC201
8259

® 2 f 62K 620 22n 5 2ºK

T
00510

I I

005Mr T.aa2rfl

J T0237
0022
Nf

Printed circuit vertical integrator PC -201.

V203, the 3rd i -f stage has been changed
from a 6AG5 to a 6CB6 tube. The socket
wiring has been changed so that pin 7 (sup-
pressor grid) is grounded. A 6AG5 tube
cannot be used as a replacement in this socket
unless the ground is removed from pill 7

and tied to pin 2 as shown on the schematic
for Run No. 3. In connection with this tube
change, R210, the grid resistor for V203, has
been changed from 5600 ohms to 8200 ohms.
A revised focus coil (Part No. 750249B-3)
is incorporated in run No. 5 chassis. The
construction of this coil has been revised to
prevent breakdown. In therevised focus -coil -
assembly mounting arrangement, the centering
lever has, been removed and the focus coil
bracket has been provided with a wing screw

(Continued onpage 12)
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"St,ateline"
Antennas

Dauble.Stacked

Arrays

Hi.la"
Antennas

Indoor
Antennas

FM

Antennas

"Super-Vee"
Antennas

When It's Needed the Most...

RADIATQu4'YfleItfrtk&

would

it were possible for antennas, like men, to grow beards, RADIART ANTENNAS

have them. Because they're designed to last and last, in fact, to grow "old

enough to shave". This length of service is one of the invisible features of RADIART

design and construction that have helped establish leadership in the antenna field.

When an installation of a RADIART antenna is completed, the serviceman and his

customer KNOW that that antenna is up to stay and will perform in the manner
of a true champion. No shorting out ... no bending or twisting in wind, rain or

snow . . . no rusting away of the elements - they're built.to last. When it
comes to durability, too ... again, RADIART quality meets the challenge.

SUBSID OF

THE RADIART CORPORATION CLEVELAND 2, OHIO
VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES

Please mention Successful Servicing ivisen answering advertising.
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Capehart-Farnsworth dh. CX-33 Series
(Continued from page 10)

at the side and also at the bottom. By loosen-
ing these two screws, the focus coil can be
tilted in both the horizontal and vertical plane,
thus providing picture centering. When the
picture is properly centered, the wing screws
can be tightened so that proper centering will
be maintained.

The 10,000 -ohm resistor R316, connected
from the junction of focus control R297 and
the plus side of capacitor C243C to the minus
side of C243C, has been removed from the
circuit. Capacitor C242B, connected to the,
junction of R298A and R298B, has been re-
located and is now connected in the picture
tube circuit (described below). A 20-µf
capacitor C285 is now connected  from the
junction of R298A and R298B to ground.
A 0.1-4 200 -volt capacitor C286 has been
added from the plus side of C242D to the
-90 -volt line. The value of R252, connected
from the junction of the +235 -volt line, R201
and C282 to the junction of R302 and R250,
has been changed from 2.4 megohms to 2
megohms.

In the picture tube circuit the following
changes have been made. A 100,000 -ohm
resistor R317 and a 0.1-µf capacitor C284,
connected in parallel, have been added from
the junction of L207 and R232 to pin 11 of
the picture tube, replacing a direct connection.
R307, connected to pin 6 of the video amplifier,
is no longer connected to +135 -volt line, but
is connected directly to the junction of C229
and R236 (connected to the shading control
R235). The connection from C229 and R236

and

to the +135 -volt line also has been removed.
The value of R236 has been changed from
27,000 to 68,000 ohms. R306, the 5000 -ohm
resistor that was connected to the +235 -volt
line, is no longer connected to this line but
now connected directly to the junction of
C229, R236 and R307, A 5000 -ohm resistor
is connected from this junction to the +235 -
volt line. The minus side of C242B (mentioned
previously) is connected to shading control
R235 and the -90 -volt line and the plus side
is connected to the junction of R306 and R318.
The value of R235 has been changed from
50,000 ohms to 200,000 ohms.

The value of C257, connected from pin 5
of V218 to the junction of R289 and R290,
has been changed from 0.001 µf to 0.0047 µf.
The 500-µµf, 20 -kv capacitor C261 that was
connected from ground to pin 2 of the h -v
rectifier is now connected from ground to pin
7 of the same tube. The value of R268, con-
nected to pin 4 of V214B, has been changed
from 100,000 ohms to 470,000 ohms. R315,
part of the deflection yoke L216, is used only
in RCA, Sickles & Joyner yokes which have
a coil resistance of 3.3 ohms. R308, connected
to pins 3 and 4 of the 6K6GT tube V215 is
56,000 ohms on Chassis CX-33S. C270, the
270-µµf capacitor in the deflection yoke is
omitted on the CX-33S Chassis.

The following parts should be added or
changed in the Parts List for Chassis CX-33
series and are specifically for Production Run
Nos. 4 and 5 :
Ref. Part
No. No. Description
R317 3229A-104 100,000 ohms, % w, 10%,

ins. carb.
R318 650101A-8 5000 ohms, 7 w, 10%, ww

FIDELITY Otl
DISpERSIAIIEE p,KCEppEa

RIP Id'
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LOUDSPEAKERS
Whether for the home or for use (l
in a sound re-inforcement installation, specify
UNIVERSITY- high fidelity reproducers
with a tradition for quality and performance.
UNIVERSITY "progressive engineering" as-
sures you exclusive pace -setting design fea-
tures, reliable factory ratings, and the advan-
tage of specialized manufacturing know-how
that brings you top quality products at sen-
sible cost. Investigate, and be convinced that
installing UNIVERSITY means installing
the best.

Available Now! . The TECHNILOG
New and informative, a technical catalog with
valuable hints on sound -casting techniques and
installation suggestions. Write today to Desk 51.

UNIVERSITY
LOUDSPEAKERS  INC

MODEL 6200

WIDE RANGE

SPEAKER

Indisputably

today's best

buy in a

top quality,
high fidelity

12" reproducer

Specially shaped
one-piece moulded

cone provides wide angle dispersion.
Cone edge treated for long life, also
reduces distorting standing waves. Three
inch dural dome at cone apex rein-
forces "highs," minimizes cone "break-
up.' Exclusive "W" shape Alnico 5 mag-
net, shockproof' assembly result in unusual
conversion efficiency-requires less ampli-
fier power, assures low distortion output.
4" overall depth perfect for P.A. or home
wall and ceiling mounting. Response 45
to over 10,000 cps, 8 ohms, 30 watts power
capacity.

80 50. KENSICO AVE., WHITE PLAINS, NEW YORK

Please mention Successful Servicing when answering advertising.
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FREE TEACHING AID FOR
TV INSTALLATION INSTRUCTORS!

Instructors: You are invited to send
for a free Term Plan for your tele-
vision installation courses. Prepared by
Samuel L. Marshall, this Term Plan
centers around 75 theory lessons, and
includes 19 shop projects for the les-
sons. The theory lessons tell the student
iºrhy things are dóne; the shop lessons
show him how.

Both the shop and the theory lessons
refer you on each point to specific sec-
tions in Mr. Marshall's text, TV IN-
STALLATION TECHNIQUES. The plan is
flexible and may be adjusted to a course
of any length.

The Term Plan is available, at abso-
lutely no cost, to instructors only for
use in their television installation
courses. Write on your school sta-
tionery to :

School Division
John F. Rider Publisher, Inc.

480 Canal St., New York 13, N. Y.

C284 2246A-1040 . 0.1 µf, 200 v, paper
C285 650228A-2 20 µf, 450 v, electrolytic
PC -201 452265A-1 Printed circuit
R210 3229A-822 8200 ohms, t/ w, 10%.

ins: carb.
R259 3229A-223 22,000 ohms, r/2 w, 10%,

ins. carb.
R252 3228A-205 2 megohms, 1,4 w, 5%,

ins. carb.
R235 452226A1 200,000 ohms, shading pot.
R236 3229A-683 68,000 ohms, 1 w, ins. carb.
C237 2248A-2220 0.0022 µf, 600 v, MOPT
L215 7501490-3 Focus coil, revised.

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Stromberg-Carlson TC19LX
The schematic diagram and service data

for Model TC19LX is the same as for the
TC19 Revised. The general assembly parts
list for Model TC19LX is given below.
Part
No. Description
108147 Cabinet assembly, mahogany
108148 Cabinet assembly, avodire
155129 Speaker
1382029 Lens
134081 Knob (tone and volume)
134081 Knob (focus and brightness)
134081 Knob (vertical and horizontal)
134083 Knob (contrast)
134108 Knob (tuning)
134084 Knob (range selector)
101122 Back panel assembly
29956 Pilot lamp

801401 Lamp cap, red
801400 Lamp cap, white
101123 Tube mounting shelf
113065 Kinescope clamp assembly
105214 Focus coil support assembly
105110 Deflection yoke bracket
133074 Tube ring (plastic)
174010 Mask
165016 Anode connector, male
165017. Anode connector, female
143013 Plug assembly, 8 prong male
133075 Kinescope insulating sleeve, plastic
133078 Focus coil gasket (rubber)
133079 Kinescope clamp insulation
133080 Kinescope mounting block insulation
125046 Escutcheon assembly
125045 Escutcheon, front panel
105211 Bracket, flexible shaft (front -panel)
150061 Flexible control shaft (contrast)
150062 Flexible control shaft (range)
1;50063 Flexible control shaft (tuning)
129023 Gear assembly (tuning)
150059 Shaft assembly (tuning)
122038 Dial assembly (tuning)
142105 Plate, flexible shaft mounting
142108 Plate, potentiometer mounting
150064 Flexible control shaft (focus)
152065 Pilot lamp socket assembly
29956 Pilot lamp 14 amp'

151108 .Shield, focus potentiometer.

r
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and Television
with

only until May 31st... a 'acuum Tube

with the purchase of one Voltmeter

Sylvania Picture Tube!
Don't let this offer expire without your getting a
copy of this splendid, fact -packed servicing man-
ual. Filled with time -saving shortcuts and valu-
able servicing hints.

Now it's yours absolutely FREE from your
Sylvania Distributor with the purchase of just
one Sylvania Picture Tube, of any type. But the
offer expires May 31st. So, act NOW! Write or
call your distributor TODAY!

SAVES TIMEI SAVES MONEY! SOLVES
SCORES OF SERVICING PROBLEMS!

This book contains 48 pages of pictures, dia-
grams, and easy -to -follow instructions covering:
Radio Servicing ... Signal Tracing, Alignment, AVC
and AFC Checking, Measurement of Voltages, Signal
Levels, Power Output, Band Width and much more.
TV Servicing ... Signal Tracing, Bandwidth Meas-
urements, Wavetrap Checking, Sound Channel Tests
and Alignment, Low and High Voltage Checks, Signal
and Deflection Voltage Measurements, and numerous
other subjects.
Audio Amplifier Servicing ... DC, AC, and Signal
Level Measurements; Tone Control, Fidelity, Gain
Tests, Distortion, Power Output, and Noise Level
Measurements; Signal Tracing, and Speaker Matching.
Miscellaneous Applications ... 19 different applica-
tions of VTVM including Detecting Gassy Tubes,
Checking Capacitors, Q Measurement, Turns Radio
Measurement, Impedance Checking.

Sample pages show-
ing detailed, easy -to-
read diagrams.

SYLVAN IAv11 LE CTRIC
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENTTUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

Please mention Successful Servicing when answering advertising.
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Rada eeia t9ed
Sparton 141XX, 142XX, 1040XX,
1041XX, 1085, 1086, 1090, 1091,
Ch. 8W10

Chassis 8W10 is similar to Chassis 8M10,
and the service notes for the 8M10 apply also
to the 8W10. The schematic diagram for the
8W10 is the same as that for the 8M10 except
that a 68 -ohm resistor, R38, has been added
from the junction of C1B and C2B to pin 7
(a.m.) of switch S1 -R. Models 141XX in
mahogany and 142XX in blond are straight
table model radio receivers. A new dial, front
panel, and control knobs distinguish these
models from Models 141X and 142X. Models
141XX and 142XX are equipped with a 6" x 9"
p -m oval speaker.

Successful Servicing, May, 1951
TOP VIEW

.
lNeOUGN NP EVEL[r PCX BPwCNET

Models 1040XX in mahogany and 1041XX
in blond are radio -phonograph combinations
The models also have new dials, front panels

Cols Champion
-from a long line of winners!

Just introduced -already rated "best in its class" !
It's C -D's PUP, the new and advanced metallized
capacitor. Saves space - half the size of conven-
tional paper tubulars. Saves trouble calls-unique
self -healing feature means extra long service life.

Write for Bulletin N142. Dept. R51
Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

1910-1951 SUBSIDIARY

O N S T E N T L

ELLBILI
E P E N D A B L E

- ERU
CAPACITORS

Plants in South Plainfield, N. J., New Bedford, Worcester and Cambridge, Mass.; Providence, R. I.; Indianapolis,
Indiana; Fuquay Springs, North Carolina, and subsidiary, The Radiart Corporation, Cleveland, Ohio.

Please mention Successful Servicing when answering advertising.

Dial stringing for
Spartan Chassis 81r '10.

LOP

and control knobs and are equipped with a
three -speed record changer. The cabinet styl-
ing is the same as Models 1040X and 1041X.
The receiver chassis is mounted to the tilting
front panel in the right-hand cabinet compart-
ment. A 10 -inch p -m speaker is standard
equipment.

Models 1085 in mahogany and 1086 in blond
are radio -phonograph combinations. The re-
ceiver chassis is mounted in the top center
compartment with the record changer directly
below. A compartment either side of the units
has been reserved for record album storage.
The record changer is stationary mounted.
These models employ a 10 -inch p -m speaker.

The accompanying illustration shows the
dial stringing for these models.

The Chassis Parts List for these models is
the same as the Parts List for the 8M10
Chassis. The following parts apply to Chassis
8W10 and the models which use this chassis:
Part
No. Description
PA5654 Knob, maroon,
PA5625.1 Knob, black, 4 req'd (1086 only)
PA5654.1 Knob, volume (all other models)
PA5654.2 Knob, tone, on -off
PA5654.3 Knob, f -m, a -m, ph.
PA5654.4 Knob, tuning
PB30017 Dial scale
PB40150 Escutcheon, black (1086 only)
PB40150.1 Escutcheon, maroon (1085 only)
PD93012.1 Escutcheon, maroon and gold

(141XX, 1040XX, 1090)
PD93012-2 Escutcheon, gold (142XX, 1041XX, 1091)
PC63000.12 Speaker, 10" round p -m (all consoles)
PC63000.19 Speaker, 6" x 9" oval p -m (table models)

Emerson 559, Ch. 120059A
The schematic diagram for Chassis 120059A

shows two resistors marked R15. The one
going to pin 6 of the 117Z3 should be marked
RIO.

General Electric 218, 218H
Stock No. RLI-088 has been deleted from

the Parts List and Stock No. RLI-084, Coil,
f -m antenna choke, L2, added in its place.

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Jewel 920A
The Alignment Procedure and Parts List

for Model 920A is the same as that for Models
921, 935, 936.

RCA X551, Ch. RC -1089B; X552,
Ch. RC -1089C

R4, the 3.3-megohm avc filter resistor pre-
viously connected to the junction of R12,
47,000 ohms, and the phono jack J1, is now
connected to the junction of R12 and terminal
2 of the 2nd i -f transformer T2.
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SQUARE INCHES OF FINEST
PICTORIAL REPRODUCTION...

Our commercial

engineering department
invites all design inquiries

new Bent -Gun for

edge -to -edge sharpness,

gray filter face plate,

"Standard" neck length of 7Y16"

ALLEN B. DU MONT LABORATORIES INC., TUBE DIVISION, CLIFTON, N. d.

Please mention Successful Servicing when, answering advertising.
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There are 63,500 references to pertinent
electronic and allied engineering articles
published from 1925 through 1949 in the
five editions of the

ELECTRONIC ENGINEERING

MASTER INDEX

1925-1945 edition -
(15,000 entries) $17.50

1935-1945 edition-
(10,000 entries) $10.00

1946 edition -
(7,500 entries) $14.50

$19.50
1947-1948 edition -

(18,500 entries)

1949 edition -
(12,500 entries) $17.50

Electronics ResearthRublishingC'oinpany,Inc.
Dept 55 .,480 Canol York:bO,N Y...

Affiliated Retailers AR-MST12
Model AR-MST12 is similar to AR -TV -

12X and employs a 121/2 -inch picture tube.

United Motors 980980, Buick
The 1951 Buick Model 980980 is identical

to the 1950 Model 980899 except that the
antenna trimmer compensation is for antennas
between 0.000061 and 0.000088 if. The parts
list is identical to that for the 980899 except
for the following service parts. The service
part numbers are the same as the production
part numbers except where the service part
number is shown in parenthesis.
Illus; Production
No. Part No. Description

63 1219487 470 ohms, 1/2 w, insulated
(removed)

85 1211118 (A104) 100,000 ohms, 1/2w, in,
sulated (removed)

119 7260856 Transformer, output
128 7260454 Escutcheon assy
129 7260455 Dial
130 7260422 Dial backplate
133 7260456 Pointer backplate
134 1219847 Pointer tip pkg.

1219846 Station selector bar pkg.
139 7260709 Station selector bar.

TROUBLE SHOOTING
The serviceman, radio or TV, is most fre-

quently called upon to act as a trouble shooter
-to repair a radio or television set. In order
to service any set efficiently and profitably, he
must have a thorough knowledge of symptoms,
causes, and remedies so that he can analyze,
localize and correct the trouble as rapidly as
possible. Because of the thousands of radio
and television sets in existence today (there
are 28,341 Models and 14,966 Chassis covered
in Rider's AM -FM Manuals, and 2,486 Models
and 1,227 Chassis covered in Rider's 6 TV
Manuals), it is impossible to become com-
pletely familiar with each individual set. How-
ever, it is possible to continually increase ones
working knowledge by reading the circuit
analyses and service hints (which are com-
piled from the analyses of service reports from
the field) that manufacturers, and, conse-
quently, Rider Manuals, offer to the service-
men.

Considerable experience has been gained
through the years in recognition of the symp-
toms and causes of, and remedies for, receiver
failures. By careful reading of all service
hints, the serviceman can first apply the mate-
rial to the specific set, and then, by correlating
the various service hints, can use the general
information when trouble shooting other sets.

Trouble shooting hints given in this issue,
for example, are found on page 2 for Freed
Models 54, 55, 56 and 68, and for RCA Model
9TW390 ; on page 10 for Westinghouse
Models H -600T16, H -601K12, H -602K12, H -
604T10, and H-604T10A; and the Westing-
house notice on this page. Read these and all
service, hints and remember that circuit analy-
ses and service hints are published in Rider
Manuals and SUCCESSFUL SERVICING SO that
you, the serviceman, can profit from the manu-
facturer's experience !

Admiral 6P32, Ch. 6E1; 7P35, Ch. 5H1
Model 6P32 uses chassis 6E1 and Model

7P35 uses chassis 5H1. These models are
leatherette portables using an a -c -d -c battery.

s
Westinghouse H-217, H -217A,
Ch. V-2146-1 Ch. V-2146-11DX;
H-226 Ch. V-2146-21DX, V-2146-25DX

With early production versions of the
models listed above, it may be desirable to
increase the picture width. Check the voltage
divider (R501, R502, R503, R504) in the volt-
age doubler circuit of the high -voltage supply.
In original production, the plate of the 1B3GT
doubler tube was connected to the junction
of R501 and R502. To increase the picture
width, move the plate connection down to the
junction of R502 and R503. This has been
done in later production.

Successful Servicing, May, 1951

INDEX OF CHANGES
Model Page Number

Successful Rider Manuals}
Servicing From To

TELEVISION CHANGES
Affiliated Retailers

AR-MST12
AR-TV.12X

Belmont Console C -1104B,
Suburban M -1105B,
Rover M-1106, Belmont
M-1107, Ch. 12AX27

Capehart-Farnsworth Ch.
CX-33 Series

Freed 54, 55, 56, 68,
Ch. 1620B

Interstate Stores (Plymouth)
250, 350, 750

RCA 9TW390, Ch.
KCS31-1
Radio Ch. RC617A

Westinghouse H-217,
H -217A, Ch. V-2146.1,
Ch. V-2146>I1DX;
H-226, Ch. V-2146
21DX, Ch. V-2146-
25DX 16

H-217, b1 -217A, Ch.
V-2146-1, Ch. V-2146
11DX
H-226, Ch. V,2146-
21DX, Ch. V-2146.25DX

Westinghouse H -600T16,
Ch. V2150-61;
H -601K12, H -602K12,
Ch. V-2150-41;
H -604T10, H-604T10A,
Ch. V -2150.91A, Ch.
V,2150.94, Ch. V-2150,
94A 10

H -600T16, Ch, V-250.61
H -601K12, H -602K 2,
Ch. V-2150.41
H -604T10, H-604T10A,
Ch. V -2150.91A, Ch.
V-2150.94, Ch: V-2150-
94A

16
3-1 3.7

8 5-1 5.8

10, 12 5-1 5.12
6,1 6-20

C62 -
2 3-1 313

C4>6 -
2 5-1 5-11

'2 5.32 5.47
5,39 5-40

5.11 5.23

5.26 5-34

4.17 4-24

4.25 4.32

4.33 4.40

RADIO CHANGES
Admiral 6P32, Ch. 6E1;

7P35, Ch. '51-11 . 16
Ch. 5H1
Ch. 6E1

Emerson 559, Ch. I20059A 14 18-12 --
Firestone 4 ,A.86,

4-A-95, Westmoreland 5 21.1'3 21-16

General Electric 218, 218H '14
218
218H

General Electric 521,522
Jewel 920A

921, 935, 936
RCA X551, Ch. RC,

1089B; X552, Ch.
RC -1089C

Sparton 14IXX, 142XX,
1040XX, 1041XX, 1085,
1086, 1090, 1091, Ch.
8W10 14

Ch. 8M10
United Motors 980980,

Buick 16
980899, Buick

16-9
15.16

21-4
21.10

5 21-52
14 20-2

20-3

16-10
15-17

21.9
21.11
21.56

20-4

14 21-39 21.40

21-11 21-14

21.37 21.42

t The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num-
bers preceded by an asterisk (*) apply to the 81/2" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.
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25 W.

Fig. 1. A possible configuration for connecting loudspeakers
requiring unequal power distribution. The individual matching
transformer primaries must be so chosen that the correct power
distribution is made to the various speakers..

LOUDSPEAKER MATCH!

Unequal Power Distribution-
High-Impedance Lines

Although most loudspeakers have equal
power distribution, there are many cases, such
as in churches, schools, hospitals, factories,
etc., where each loudspeaker must handle a
different amount of power. The individual
matching transformer primaries must then be
of such impedance as to distribute the avail-
able power correctly among the various loads.

Assume that a 25 -watt amplifier feeds four
loudspeakers, rated at 15, 5, 3 and 2 watts,
through a 500 -ohm line. The primary im-
pedance of the loudspeaker matching trans-
formers may then, be computed from the
following formula : loudspeaker matching
transformer primary impedance (Zr) equals
the line impedance (Zline) times the ratio of
amplifier power output (PT) over rated loud-
speaker power PL,

Editor's Note: This is the last of three
articles on Loudspeaker Matching, and
is taken from INSTALLATION
AND SERVICING OF LOW
POWER PUBLIC ADDRESS SYS-
TEMS by John F. Rider, published by
John F. Rider Publisher, Inc. Previous
articles, which appeared in the April
and 11/4ilay issues. of SUCCESSFUL SERVIC-
ING, discussed the matching of loud-
speakers on low and high impedance
lines and unequal power distribution on
low impedance lines. Loudspeaker
matching is only one of the many topics
pertaining to low power public address
systems covered in the book, INSTAL-
LATION AND SERVICING OF
LOW POWER PUBLIC ADDRESS
SYSTEMS. Other topics include
fundamentals of sound, microphones,
phonograph pickups; amplifier specifi-
cations, loudspeakers, installation (cov-
ering indoor and outdoor installations),
and the servicing of public address
systems.

by JOHN F. RIDER

PT
or Zr=ZlineX PL

Thus the matching transformer primary
impedance for the 15 -watt loudspeaker is

Zr=500X 15 =833 ohms
The primary impedances for the , other

loudspeakers may be similarly found and are
respectively 2,500 ohms, 4,170 ohms, and 6,250
ohms. Figure 1 illustrates how a close approxi-
mation to the desired power distribution is
obtained. The impedances of the matching
transformer primaries are in parallel so that
the total load impedance approximately
matches the line impedance. In actual practice,
line or output transformers are used whose
primary impedances are as close as possible
to the calculated values.

In computing the primary impedances
needed to secure power distribution, if any
of the matching transformer primary im-
pedances come to a value of 20,000 or more
ohms, then the combination of loudspeakers
must be changed or a lower line impedance
used, since transformers having such high
primary impedances do not have secondary
impedances in the voice -coil impedance range.
It will be necessary then to recompute the
entire impedance problem using a lower im-
pedance tap on the amplifier output trans-
former or by connecting the loudspeakers in
different combinations. If the transformer
primary impedance for the loudspeaker re-
quiring the lowest power is computed first, it
can then be determined whether or not this
impedance is too great before proceeding with
the rest of the computations.

An example of a more elaborate installation
requiring unequal power distribution is given
below.' Ten 3 -watt loudspeakers, three 5 -watt
loudspeakers, and one 15 -watt loudspeaker are
to be fed by a 60 -watt amplifier in a school
or factory sound system. The use of a high -
impedance line is necessary since most of the
loudspeakers will be located at some distance
from the amplifier. All the loudspeakers are
connected in parallel with their individual

matching transformers across a 500 -ohm line
fed by the 500 -ohm tap of the amplifier output
transformer. The primary impedances of the
matching transformers can be determined by
using the equation where Zr. is the effective
load impedance:

ZL=%P
Substituting the known factors, we obtain
three different loads for the three different
powers required :

Zr. (for the 3 -watt loudspeakers)
500
.50=1,000 ohms

Zr, (for the 5 -watt loudspeakers) =
500
25 = 2,000 ohms

Zr. (for the 15-watt'loudspeaker)=
50.25=2'000

ohms

Since there are ten 3 -watt loudspeakers in
parallel and their effective load is to be 1,000
ohms, then each 3 -watt loudspeaker requires a
10,000 -ohm primary impedance -matching
transformer. Since there are three 5 -watt
loudspeakers in parallel and their effective
load is to be 2,000 ohms, then each 5 -watt
loudspeaker requires a matching transformer
having a 6,000 -ohm primary impedance. The
single 15 -watt unit requires a 2,000 -ohm
matching transformer.

To check that the total loudspeaker distri-
bution system matches the 500 -ohm tap, use
the equation for parallel impedances. Since
the impedances of the three types of loud-
speakers are 1,000 ohms, 2,000 ohms and
2,000 ohms, then :

Ztap

ZT= 1 1 1 =500 ohms
1000 + 2000 + 2000

The voice coil impedances need not enter
into any of the computations because most
line orr output transformers have secondary
taps to match the more common voice -coil
impedances.

(Continued on page 14)
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If a squegging condition (parasitic oscilla-
tion) is noticed, the following wiring changes
should be made. This change has been in-
corporated in group numbers above 7100.

Reroute the black a -c leads from the a -c
input socket to the switch on the dual contrast
and volume control. Disconnect the two black
a -c leads at the switch terminals. Pull out
the a -c leads from the side of the chassis and
reroute them along the tuner side and bring
them down to the switch. Cut off four inches
from the longest lead and add eighteen inches
to the shortest lead. Reconnect the leads to
the switch terminals, making sure that they
do not short to the chassis and will not
tangle with the tuner or cam. It is suggested
that a cable clamp be soldered to the tuner
side of the chassis to hold the a -c leads in
place.

If additional width is required in early code
chassis, do not replace the horizontal deflec-
tion transformer, but replace the 6BG6 pulse
amplifier tube.

Andrea CVK19 Normandy, Ch. VK-19
The following changes have been made in

Chassis CVK19: Coil Ll, that was connected
to the junction of C2 and the antenna ter-
minal board, is now connected from the junc-
tion of the antenna terminal board (the lug
going to the shield) and the shield. The value
of resistor Rl, that was connected from
ground to pin 7 of the 6J6 V1, has been
changed from 220 ohms (GRC-218) to 68
ohms (GRC-214). R1 is no longer connected
to pin 7 but to the junction of L2 and C3 (L2
is connected to pin 7). In early chassis, R2,
100 ohms (GRC-216), was connected from,
the junction of pins 5 and 6 of V1 to ground.
In later chassis R2 has been removed from
this position and pins 5 and 6 are grounded.
The value of R2 has been changed to 10 ohms,
±5% (GRC-253), and R2 now goes from
pin 1 to pin 2 of Vi. Capacitor C4, that was
also connected from the junction of pins 5
and 6 to ground, has been removed from the
circuit. The value of resistor R3, that is
connected from the junction of pin 1 of Vi,
R2 and C6 to the junction of C5, C16 and
R101, has been changed from 10,000 ,ohms
(GRC-263) to 6800 ohms, 2 watts (GRC-
257). Resistor R4 has been relocated and
now goes from the junction of C5, C16 and
R101 to R3, and the value has been changed
from 12,000 ohms to 3300 ohms, 1 watt. R4
formerly went from the junction of C6, C7
and L5 to ground. Resistor R5, which in
early models went from the junction of C9,
C10 and L8 to ground, is now located from
the junction of C6, C7 and L5. No change
was made in its value. The resistor in late
models going from the junction of C9, C10
and L8 to ground is now designated R8, and
its value is 12,000 ohms (GRC-272).

V3, the 6AG5 modulator, has been changed
to a 6AK5. No wiring changes have been
made. The 100,000 -ohm resistor that goes
from pin 1 of V3 to R65, and was designated
R8, is now designated R9, with no change
in value. Pin 7 of V3 is grounded. 'In the
early chassis, a resistor designated R9, 47
ohms (GRC-211), went from pin 2 of V3 to
ground. In later sets this resistor has been
removed (the reference number 9 was given

to another resistor as mentioned previously)
and pin 2 is now grounded. In early sets
capacitor C24 went from pin 6 of V5, the
6AG5 2nd video i -f, to pin 2 of the same tube.
In later sets C24 is no longer connected to
pin 2 but goes directly to ground. Capacitor
C133, 0.005 µµf (HCC-1926), has been added
from ground and the shield of T4 to the
junction of R24 (22,000 ohms) and R23
(47,000 ohms). The value of resistor R26,
which is connected in parallel with C32, has
been changed from 100 ohms (GRC-216) to
560 ohms (GRC-250). The value of R40,
connected from pin 7 of V11 to ground, has
been changed from 220,000 ohms (GRC-270)
to 330,000 ohms (GRC-301) .

The value of R7, connected from C14 to
pin 1 of V2, the 6J6 oscillator, has been
changed from 10,000 ohms (GRC-267) to
22,000 ohms, 2 watts (GRC-238). The value
of C12, connected from pin 6 of V2 to the
junction of C11, L10 and L19, has been
changed from 5.5 to 3.5 µf. The value of C46,
going to pin 1 of V12A, has been changed
from 0.1 to 300 µµf. The 3300 -ohm resistor
R64, connected from the junction of C56 and
ground to contrast control R63, has been de-
leted from the circuit, and R63 is now con-
nected directly to ground. The 100,000 -ohm
resistor that is connected from the center tap
of R63 to C56, has been deleted from the
circuit, and C56 is connected directly to the
center tap of R63.

DuMont RA -105, RA -106
In certain areas where television signals are

received on two adjacent channels (such as
halfway between two cities having television
stations) adjacent channel video interference
may occur. When tuned to the lower fre-
quency of two such adjacent channels, inter-
ference is experienced from the higher fre-
quency channel. This interference is usually
seen as horizontal sync running back and forth
through the desired signal.

This may be corrected by the addition of
a series -parallel resonant trap in the third
video i -f amplifier as illustrated in Fig. 1. The
latest RA -105 and RA -106 chassis include this
trap.

The trap will be tuned to 20.4 Mc. This
20.4 Mc is obtained when the local oscilator
beats with the video carrier of ,the channel
above the desired channel. Consider a loca -

C 213

C 300
2.5»µf

C301 -1-
20µNf I

V204
6AL5

VIDEO
DETECTOR
AND AGC

L 221 -! L2I 2
ORANGE

Fig. 1. Series -parallel resonant trap.

tion where both Channel 5 and Channel 6
can be received. With the set tuned to Chan-
nel 5, 76-82 Mc, the local oscillator is tuned
to 77.25 Mc (video carrier of Channel 5)
plus 26.4 Mc or 103.65 Mc. The local oscil-
lator signal also beats with the video carrier

Successful Servicing, June, 1951

of Channel 6 (83.25 Mc) and produces a
frequency equal to the difference between
103.65 Mc and 83.25 Mc which is 20.4 Mc.

The parts used are as follows :
Ref. Part
No. No.
C300 03002720

Description
Capacitor, ceramic, 2.5 µµf,
± 0.5 µµf, 500 v

C301 03013800 Capacitor, ceramic, 20 µµf,
±5%, 500v

L221 21003971 Variable inductance

Connect the 2.5-µµf capacitor to the lug to
which the end of the winding closest to the
lug is soldered, leaving 1/2" of wire between
the body of the capacitor and the lug. Con-
nect a 21/2" length of #18 bare -tinned copper
wire to the other lug of the inductor. Connect
the 20-µµf capacitor across both of the lugs
of the inductor, as shown in Fig. 2.

Fig. 2. Capacitor connection for series
parallel resonant trap.

Carefully enlarge the "keyhole," to 13/32
diameter; in the video i -f amplifier shield
plate, using a Parker-Kalón metal punch XX.
(See Fig. 3.) Use extreme caution when
punching this hole so that alignment will not

disturbed. .Insert the trap,assembly in the
hole so that the lugs are parallel to the main
chassis and with the bare wire away from
the main chassis. Solder the bare -tinned wire
to the ground lug directly beneath on the main
chassis. Solder the free end of the 2.5-µµf
capacitor to the junction of L212, C213, and
pins 1 and 2 of V204.

27.9 MC TRAP

21.9 MC TRAP

Fig. 3. Mechanical layout for series -parallel
resonant trap.

The trap may be tuned, using a signal
generator or by utilizing the interfering sta-
tion.

1. Setting the trap by signal generator:
Turn the contrast control to the extreme right.
Connect a signal generator, 30% modulated
at a carrier frequency of 20.4 Mc, to pin 1
(grid) of V201 and chassis. Connect an os-
cillograph between pin 4 (grid) of V205 and
ground. Adjust coil for minimum deflection
of the oscillograph.

2. Setting trap, using two adjacent sta-
tions : Tune receiver to sound of lower
channel. Adjust contrast and watch for the
interference. Tune trap from maximum in-
ductance toward minimum inductance until the
interference disappears. Rock trap tuning
back and forth to be certain that the trap is
correctly set.
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Emerson 629D, 651D, 658B, Ch.
120124-B

The voltage and resistance measurements
listed below are for chassis 120124-B stamped
with triangle code 1A. Voltages may vary
slightly from tables shown here if chassis is
not coded as shown above. The conditions
for taking voltage and resistance readings are
listed below :

1. Antenna disconnected and antenna ter-
minals shorted.

The voltage readings for V20 are as fol-
lows : pin 1 is -170, pin 2 is -160, pin 10
is 180, pin 11 is -135, and pin 12 is -170
volts. The resistance readings for V20 are
as follows : pin 1 is 4.4K, pin 2 is 1.2K, pin
10 is 9K, pin 11 is 55K, and pin 12 is 4.4K.

A low capacity probe must be used in order
to faithfully reproduce high -frequency wave -
shapes (15 kc and higher) and to prevent
loading of the circuit under observation. Such
a probe (see Fig. 1) can be readily con -

TABLE I
VOLTAGE READINGS

SYMBOL
TUBE P I N N O.

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 FIN 8 PIN 9
.

V1 -1 0 0 6.3 A.C. 96 96 0.3

V2 -1 0 0 6.3 A.C. 96 96 0.3

V3 0 0 0 6.3 A.C. 120 97 1.2

V4 0 0 0 6.3 A.C. 130 97 1.2

V5 0 -0.3 0 6.3 A.C. 0 0 -0.7

V6 -170 -170 -170 -170 0 0 -170

V7 -170 -170 -170 -170 -2.5 -130 -170

V8 -0.8 -0.8 0 0 0 -1 0 -1.0 56

V9 N.C. -170 38 48 -160 -170 -170 -160

V10 -140 -170 -170 -170 -170 N.C. N.C. N.C. -170

V11 100 -160 -165 -170 -170 110 -0.3 0 -170

V12 -210 -58 -170 -170 -67 -170 -170 -170

V13 N.C. -170 175 175 -160 170 -170 -130

V14 N.C. N.C. 400 N.C. 75 N.C. 390 390

V15 HI GH VOLTAGE -- DO NOT MEASURE
V16 M.C. -175 -165 -185 -185 N.C. -170 66

V17 -180 3 -185 -260 6.3 -175 -175 -175

V18 -92 -175 -175 -175 -175 -43 -190 -175 -175

V19 M.C. 200 N.C. A.C. N.C. 360 A.C. N.C. 200

2. line voltage 117 volts.
3. All controls in position for normal pic-

ture.
4. All measurements taken with a vacuum

tube voltmeter and ohmmeter.
5. All readings taken between points and

chassis.
6. Resistance readings are given in ohms

unless otherwise noted.
7. N.C. denotes no connection.

structed with parts on hand. Mount parts on
a small sheet of Bakelite, preferably inside
a paper or mica tube. A shielded cable must
be used because it prevents stray pickup.
The length of this cable is very important
since its capacitance is used in the design of the
probe. The high capacitance of this cable
(140 µµf) and R-2 (100,000 ohms, ±5%)
minimizes the effect of different input im-
pedances in various oscilloscopes. Ca is ac -

TABLE II
RESISTANCE READINGS

SYMBOL
P I N NUMBER

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V1 1.2M 0 0 0 y 10K 10K 56
V2 1.2M 0 0 0 10K 10K 56
V3 0.8 0 0 0 13K 9K 180
V4 0 0 0 0 9K 9K 170
V5 28K 5.6K 0 0 0.3 0 95K
V6 4.4K 4.4K 4.4K 4.4K 0.8 0 4.4K
V7 60K 4K 4.4K 4.4K 1.2K 10K 4.4K
V8 110K 110K 220K 0 0 1.2M 0 11M 0.5M
V9 N.C. 4K 10K 11K 0.5M 4.4K 4.4K 4.6K
V10 23K 3.441 4.4K 4.4K 4.4K N.C. N.C. N.C. 4.4K
V11 15K 1M 5K 4.4K 4.4K 11K 6K 0 4.4K
V12 1M 1.641 6.5K 70K 158K 6.5K 4.4K 4.4K
V13 N.C. 4.4K 10K 10K 441 240K 4.4K 7K
V14 N.C. N.C. 0.541 N.C. 9K N.C. 0.4M 0.4M
V15 PLATE 0. 4,4/, FILAMENT INF/N/ TY
V16

--I
N.C. 4.4K 4.4K 0.8M 0.841 N.C. 4.4K 20K

V17 1.4M 70K 0.5M 0.5M 110K 4.4K 4.4K 4.4K
V18 12K 0.5M 4.4K 4.4K 4.4K 3.5K 1.2M 6K 4.4K
V19 N.C. ' 9K N.C. 4.4K N.C. 2.1.1.11( N.C. 9K

tually 4 feet of cable with 35 µµf per foot
capacitance. C-1, 15 if, should have a toler-
ance of ±10%. C-3 is 0.1 µf, 600 volts, and
121 is 1.2 megohms, ±5%. With 10% toler-
ance in the cable and in C-1, the peak -to -peak
voltages at 15 kc can be measured with 10%
accuracy, provided the oscilloscope is cali-
brated on a 60 -cycle sine wave. Due to the
construction of the probe, the signal at the
oscilloscope terminals is approximately 1/12
of its actual value. This means that a scope
with at least 0.05 rms volts -per -inch vertical
sensitivity is required. The average scope
will meet these requirements. Since the scope
is calibrated on a 60 -cycle sine wave through
the probe, the attenuation of the probe will
not effect the accuracy of the peak -to -peak
voltage readings. In trouble -shooting, it is
of great value to know the peak -to -peak volt-
ages of the various wave shapes. The oscil-
loscope can be easily calibrated to read these
voltages. For information on calibrating the
oscilloscope, see items listed below.
For taking wave shapes proceed as follows :

1. Observe the signal under test on the
oscilloscope and set the gain control so that
the whole signal is well within the screen
limits.

2. Observe different 60 -cycle voltages
(12v, 25v, 117v, 350v a.c., etc.) on the
oscilloscope with the same gain setting as
before until one is found that is of the same
peak -to -peak value, or less than the formerly
observed signal. By measuring the 60 -cycle
voltage with a common a -c meter, and then
comparing the two signals on the oscilloscope,
a good estimation can be made as to the peak -
to -peak voltage of the signal.

3. An a -c voltmeter is calibrated to read
the rms value of one-half a sine wave and not

C -I
VERT.
INPUT

Ca
SHIELDED

CABLE GROUND

Probe used with Emerson Ch. 120124-B.
the peak value. To convert from an rms
value to a peak value, use the correction fac-
tor 1.4. The peak -to -peak value will there-
fore have a correction factor of 1.4 X 2, or 2.8.

4. With a squared celluloid face mask on
the screen, it is very easy to obtain accurate
measurements.
For example: Take the 6.3 -volt filament volt-
age, set the vertical gain control on the oscil-
loscope so that the wave covers 17.6 (6.3 X
2.8) boxes vertically from peak to peak. If
the gain control is not moved, the oscilloscope
will read 1 volt peak -to -peak per box on any
signal. For a very weak signal, the calibra-
tion on a 6.3 -volt a -c wave can be made with
the vertical distance from peak to peak to
176 boxes instead of 17.6 boxes. The oscillo-
scope will then read 0.1 volt peak -to -peak per
box instead of 1 volt peak -to -peak per box.
If a stronger signal is encountered, the 117v
a -c line can be used. The peak -to -peak value
of this voltage is 117v X 2.8 = 328 volts.

G. E. 818
The following replacement part has been

added to the Parts List : RDE-055, Overlay,
metal overlay for picture tube masking.
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Don't take
chances with

misfits!
In a field survey of servicemen on the
subject of desirable volume control
features, by far the most comments
concerned easy adaptability and instal-
lation. If you want a control that is
tailored for the job ... and one that
will deliver thousands of hours of
smooth, quiet performance .. .

Make Sure! Make it Mallory!
When you use the Mallory Midgetrol* you are
using a control designed to make your job
easier and at the same time give your customer
outstanding performance. Here is the unbeat-
able combination of Midgetrol features:

First, you get a permanently fixed, tubular
brass shaft that can be adapted for split -knurl
or flatted type knolls in a few seconds by
inserting one of the steel sb- rt ends sup-
plied in every package. This means utmost
convenience without sacrificing the stability

In addition to single controls, dual
concentric Mallory Midgetrols can
be made up easily by combining
factory -assembled front and rear
sections of desired resistance
values. Ask your Mallory Distrib-
utor for details!

*Reg. U.S. Pat. Off.

of permanent, two -point shaft suspension.

Second, you get the convenience of AC switch
design that permits secure att- - ment, without
removing the control housing. Positive index-
ing assures proper position.

Third, you get exceptionally accurate resistance
values and taper curves.

Fourth, you can be sure of years of quiet,
satisfactory service life through extremes of
humidity and temperature.

Make it Mallory and make sure! Ask your
distril_;tor to show you the time proved
Mallory Midgetrol with the new features
that make installation faster and simpler
than ever.

P.R. MALLORY a CO Inc.

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK' POWER SUPPLIES FILTERS
*Reg. U. S, Par. Off.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.



Successful Servicing, June, 1951
5

'S% L
SLRVI(I NG

REG. U.S. PAT. OFF.

Vol. 12 JUNE, 1951 No. 8
Dedicated to the financial and technical advancement of the

Electronic Maintenance Personnel

480 Canal Street
New York 13, N. Y.

Published by
JOHN F. RIDER PUBLISHER, INC.

JOHN F. RIDER, Editor

Copyright 1951 by John F. Rider
No portion of this publication may be reproduced
without the written permission of the publisher.

CURTAIN TIME
This is a hurried editorial. We are in the

midst of reviewing the TV service situation in
different sections of the country and hoped
that it would be ready for this issue of
SUCCESSFUL SERVICING. One condition bothers
us greatly. It is the practice of some TV ser-
vicemen to charge for parts replacements
which they do not make. Regardless of what
the circumstances may be, this practice is
inexcusable. It is downright larceny and it
must stop if TV servicing is to survive.

There are no situations which warrant such
malpractice! on the part of the
public to pay a rightful price for good TV
service does not warrant out-and-out theft.
Numerous problems surround the relationship
between the public and the servicing industry.
They make the life of the service technician
very difficult. The public is nontechnical and
does not appreciate a fair and just price. This
limits the earning capabilities of the honest
servicemen. However, it is no excuse for out-
right stealing. Charging for replacements
which are not made is just that, and the
serviceman who does it is subject to arrest.

Some servicemen-fortunately only a rela-
tively few by comparison-feel that any means
to an end is justified. These same groups
would be the first to yell to high heaven if a
jobber charged for a dozen tubes and delivered
only ten, or if the garage mechanic charged
for new brake linings and did not install them.

WOrth 4-8340
WOrth 4-8341

Joe Blow, the serviceman who charges for
a horizontal output transformer, replacement
which he does not make must be put out of
the TV servicing business. He doesn't belong
in society any more than the pickpocket who
takes money out of your pocket.

On the other hand, the fact that dishonest
people operate in the TV and radio service
business should not indict the entire industry.
There are more honest servicemen than
dishonest. servicemen. It is unfair for a news-
paper to publish sensational copy by exposing

TV gyp without also devoting an equal
amount of space to the honest operators in
the area. It may not be equally lurid copy,
but if newspapers are interested in the welfare
of Mr. and Mrs. John Q. Public, it is their
duty to advise TV owners where to go and
the kind of organization to patronize in
order that they may obtain the most for their
money. We're not naive about this. Rackets
deserve to be exposed-but editors should
not hang everybody indiscriminately. Give the
honest man a break. Make him known to the
public. If an honest TV service association
exists in the community, call it to the atten-
tion of the public. Give them a little publicity.
They deserve it. Help them grow and they
will overwhelm the racketeer-they'll put the
gyp out of business by honest effort.

More next month.
JOHN F. RIDER

Olympic 752, 752U, 753, 753U, 755.
755U, 764, 764U, 766, 766U, 767, 769

If erratic horizontal hold, distortion, or
picture tearing in strong signal areas occur,
remove resistor R26, the 330,000 -ohm 1/2 -watt
resistor located on peaking coil terminal strip
adjacent to Vll. Removal of this resistor
provides higher agc voltage for the picture
i -f tubes. Weak or gassy picture i -f tubes
(V8, V9, or V10) will cause similar trouble.

If the picture is dark or shaded on the left
side of the screen, change -the value of R57
from 100,000 ohms to 47,000 ohms, 1/2 watt.
This resistor is located between 2 lugs on
the horizontal linearity control L18. Make
certain that the red lead to pin 10 on the
kinescope socket is free and clear of the
other leads to the socket.

The following change applies only to
Models 752U, 753U, 755U, 764U, and 769,
schematic drawing #DG -2346-2. If there is
poor vertical linearity, that is stretching of
the picture in the center and compression of
the top of the picture, the following changes
should be made:

1. C47 (4 µf/450 v electrolytic) connected
to the red lead of the vertical output trans-
former should be changed to a 20-µf, 450-v,
electrolytic capacitor. If 20 /if is not avail-
able, use a 50-µf electrolytic.

2. R55 (3300 ohms, 2 w) connected to
the red lead of the vertical output transformer
should be changed to 1000 ohms, 1 watt,
±20%. -

3. R54 (3300 ohms) and C46 (0.05 µf, 600
v) peaking network. Disconnect ground side
of the network and connect pin 6 of the
6SN7 (V14).

4. Check the 6SN7 (V15).
It is important that if one of the four changes
mentioned above is made, all changes must
be made. These changes are effective on
chassis with serial numbers R584500 or
S612800 and above.

General Electric 16C110, 16C111,
16C115, 16T1, 16T2

Capacitor 078, connected across the hori-
zontal deflection coil D351, was changed from
56 µµf to 47 µµf. This change was made to
reduce the possibility of vertical light bars
appearing on the left side of the raster. On
the Parts List, remove Stock RCU-297 and
add Stock RCN -037, capacitor, 47 µµf, 1500
v, mica.

SAVE YOUR TIME AND TEMPER
SAY AL, IT LOOKS AS

THOUGH ACYCLONE HIT
THE PLACE- WHAT
HAPPENED??

I'M LLOOKING
FORA DIAGRAM

I'M SUPPOSE 10 HAVE
AMONG THESE LOOSE
PAGES -IT'S AROUND

SOMEWHERE,

IT MAY RE AROUNq BUT
YOU'RE WASTING MORE
TIME LOOKING FOR IT
TAN IT WILLTAKEYOU
TOREPAIRTHESET-
41D TIME I5MONEY!

YOU CAN SAY THAT
AGAIN -THIS IS
DRIVING ME NUTS
HOW DOYOU FILE
YOUR SERVICING

DIAGRAMS??

F(,.:
174

I DONTHAVETOFILE
THEM,THEYRE PRE -FILED

FORME-I USE
RIDER MANUALS
EXCLUSIVELY THEY RE
ALL LOOSE-LEAF BOUND-
-ICAN GET MY HANDS
ON ANY MODEL I
WANT IN A MATTER

OF SECONDS/

2

SEE WHAT I MEAN -YOU NAM ETHE MODEL
AND I CAN GET THE INFORMATION FORYOU
AS FAST AS YOU CAN SAY YOUR NAME -AND
IY5 ALL FACTORY -ACCURATE DATA!

I YOU GOT 50M ETH I NG
THERE -I'M STARTING
MY RIDER SETToDAY-
- NO MORE TIME

WASTING FOR ME

Co101110 PKOFITi -
11°r R/vfAs ,-

O MAN
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VACUUM -TUBE

VOLTMETERS
Second Edition, 1951

BY JOHN F. RIDER
ALL THE FACTS on all types of
vacuum -tube voltmeters are at your
finger tips. Learn about their de-
sign, construction, calibration, test-
ing, applications, and maintenance.
Know which type to select for your
special needs; more than 40 com-
mercial VTVM's with accompanying
schematics and parts values, plus
handy operating characteristics
chart, help you do your selecting.
This completely revised edition con-
tains a valuable chapter on D -C
and R -F probes. This is +he only
book that deals exclusively with
VTVM's. EXTRA! Chapter -end
review questions.
CONTENTS: I. Fundamentals of Vacuum -
Tube Voltmeters; 2. Diode Vacuum -Tube
Voltmeters; 3. Triode Vacuum -Tube Volt-
meters; 4. Rectifier -Amplifier Vacuum -
Tube Voltmeters; 5. Tuned Vacuum -Tube
Voltmeters; 6. Amplifier -Rectifier Vacuum -
Tube Voltmeters; 7. Slide -Back Vacuum -
Tube Voltmeters; 8. Vacuum -Tube Volt-
meters for D -C Voltage, Current, and Re-
sistance Measurements; 9. Probes for D -C
and R -F; 10. Design and Construction of
Vacuum -Tube Voltmeters; I I. Calibration
and Testing of Vacuum -Tube Voltmeters;
12. Applications of Vacuum -Tube Volt-
meters; 13. Commercial Vacuum -Tube
Voltmeters; 14. Maintenance of Vacuum -

Tube Voltmeters. Bibliography. Index.
422 pp. 215 illus. 51/2 x81/2" $4.50

Have You Seen These
Recent Rider Books?

ENCYCLOPEDIA ON
CATHODE-RAY OSCILLO-
SCOPES & THEIR USES
by Rider & Uslan
992 pp. 3,000 illus. Easy +o read
Half a million words 81/2xI I" $9.00

FM TRANSMISSION &
RECEPTION, Second Edition
by Rider & Uslan
460 pp. Illustrated $3.60

RECEIVING TUBE SUBSTI-
TUTION GUIDE BOOK
by H. A. Middleton
224 pp. 81/2x I I " $2.40

JOHN F. RIDER PUBLISHER, Inc.
480 Canal St., N. Y. 13, N. Y.
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Teleoidiapt eitan9ed
Zenith Ch. 22H2OZ

The 22H2OZ chassis is identical in all
respects to the 22H20, with the exception that
a 12LP4B glass picture tube is used in place
of the 12UP4B metal tube, resulting in the
small differences in mounting outlined below.
Part
No. Description

OMIT
19,207 Cathode-ray tube mtg. clip
80-838 Cathode-ray tube retaining spring
S-17409 Insulator strip & terminal
S-11428 Anode lead & eyelet assy.
12UP4B Picture tube.

ADD
19-177 Anode clip
22-4 0.004 µf, ceramic disc (or 22-1706), 500 y
57-1692 Strap clamping plate (2 used)
80-841 Ground spring
82-27 Cathode-ray tube retaining strap
83-1879 Rubber strip (crt)
114-201 #8 x 5/16 hex hd. s.t. (2 used on each

57-1692)
S-17447 Anode clip & xvire assy.
S-17773 Strip fs' gasket assy.
12LP4B Picture tube.

Belmont C-1602 Series C, Ch. 16AX29
For the tuner replacement parts list of the

continuous tuner used in Model C-1602 Series
C, refer to the tuner parts list given with
Chassis 12AX27. Only 16AP4 metal tubes
are used in the C-1602 Series C receiver.

Trav-ler 14B50, 14C50, 16R60, 16R70
Model 16R60 is the same as 16R70. The

alignment procedure and service information
given for Models 16G50, 16G50A, 16R50,
16R50Á, 16T50, and 16T50A also applies to
Models 14B50, 14C50, 16R60, and 16R70.

Capehart-Farnsworth 335B, 335M,
Ch. CX-33S, C-303

When installing a Model 335M television
receiver the following revisions to the Instal-
lation and Set -Up Instructions for Chassis
CX-33 must be taken into consideration.

The procedure for removal of the escutcheon
is as stated for CX-33 except that Model 335M
employs brass pressure clips to secure the
wood mounting strip instead of screws. To
remove these clips, insert a screwdriver be-
neath the head and pry out. Wrap a cloth
around the screwdriver to prevent scratching
the cabinet. To replace the clips, merely
press in.

Model 335M does not employ the red ship-
ping bracket mentioned to secure the focus
coil. Instead, the focus coil is demounted from
the crt and fastened to the rear of the cabinet
chassis shelf for shipment. Upon installation
the coil assembly will have to be properly
mounted. To do this, first remove the ion
trap from the neck of the crt and then remove
the large bolt which secures the focus coil
assembly to the cabinet. Slide the coil assem-
bly over the neck of the crt (the proper
direction of the coil is with the side of the
coil with the four mounting ears facing
toward the bell of the crt) and fasten it to
the mounting bracket on the chassis using the
hardware furnished. The lock washer fits next
to the bolt head, then a flat washer gocs
between the lock washer and the coil bracket.
On the underside of the mounting bracket,
place the flat washer on first and then the
remaining lock washer, followed by the wing
nut. Slide the coil forward until it is approxi-
mately %" from the deflection yoke and
tighten the wing nut. Place the ion trap

magnet on the neck of the crt (in case of
double magnet traps with the arrow pointing
toward the bell of the crt) and connect the
crt socket. Turn the receiver on and adjust
the ion trap magnet until a raster is seen.
If a raster is not obtained, adjust the shading
and age set controls. Upon obtaining a raster,
adjust the magnet (by sliding back and forth
and rotating about the neck of the crt) to
obtain maximum brightness. With just the
raster present (no picture), adjust the focus
control for good focus and check to see if
focus is good over entire tube; if it is not,
adjust the focus coil assembly. To do this,
loosen the wing nut which fastens the coil
assembly to the mounting bracket and slide
the coil back and forth until optimum focus
is obtained, as evidenced by clear separation
of the raster lines across the entire picture.
The focus control must be readjusted each
time the coil is moved. Readjust the ion trap
magnet to insure maximum brightness.

Model 335M employs a focus coil assembly
which does not include the adjustment handle.
Therefore, to center the picture in the crt
mask, loosen the wing screw at the left side
of the focus coil assembly and also the wing
nut which fastens the coil assembly to the
mounting bracket. The coil can then be tilted
in both the vertical and horizontal planes to
provide horizontal and vertical centering.
After the picture is properly centered, secure
the coil assembly in place by tightening the
wing screw and nut. After any adjustment
of the focus coil, always readjust the ion trap
magnet to insure maximum brightness and
prevent damage to the crt.

The list of cabinet parts for Models 335B
and 335M is given below :
Part
No.
850082A-1
850162A-1
950118A-1
650345A-1
650345A-2
650342A-1
650344A-1

Description
Speaker assembly, 12" pm
Safety glass escutcheon
Picture tube mask
Balance knob
Shading knob
Channel knob
Sound knob.

Garod 14CT4, 16CT4, 16CT5, 19C6,
19C7, 1671, 1672, 1673, 1674, 1675,
1900, 1974, 1975, Series 97 and 98.

Model 14CT4 is a consolette with a ma-
hogany finish and employs a 14" rectangular
picture tube. Models 16CT4 and 16CT5 are
consolettes using 16" round tubes. Model
16CT4 has a mahogany finish, while Model
16CT5 has a bleached finish. Model 1900 is
also a consolette with a mahogany finish, al-
though it employs a 19" round tube. A total
of 20 tubes including the picture tube is used
in these receivers.

The service data for these models in the
97 and 98 Series are the same as the data for
the 94 and 97 Series except for the differences
and additions mentioned in the following para-
graphs.

Under the section titled "Picture Tube In-
stallation in 16" Receivers," add :

For receiver Models 1672 or 1673, remove
the two screws which hold the front mask
assembly. These pass through the two corner
blocks on the inside of the cabinet at the top.
When these screws are removed, the front
panel may be lifted out. For receiver Models

(Continued on page 8)



Successful .C'eretlrínn June, 1951

The new Precision CR -30 fills an obvious gap in the test
equipment facilities employed by TV service and installa-
tion technicians.
Because of the absence of a reliable cathode ray tube tester,
up to 50% of so-called "rejected tubes" are found to be fully
serviceable and should rightfully never have been "pulled
out."
Proven product of extended development, the CR -30 has been

TESTS ALL TV PICTURE TUBES
(MAGNETIC AND, ELECTROSTATIC)

'SCOPE TUBES AND INDUSTRIAL CR TYPES
for True Beam Current (Proportionate Picture Brightness)
Tests ALL CR Tube Elements-Not Just a Limited Few

IN FIELD OR SHOP
Tests CR Picture Tubes
Without Removal from

TV Set or Carton:

specifically engineered to answer the question, "Is It the TV
Set or is it the Picture Tube?"

The Precision CR -30, a complete and self-contained Electronic
Instrument, incorporates a TRUE BEAM CURRENT Test Cir-
cuit. The CR -30 checks overall electron -gun performance for
proportionate picture brightness as well as additional direct
testing facilities for accelerating anodes and deflection plate
elements.

The Precision CR -30 should not be confused with mere adapters connecting to ordinary receiving tube testers
which were never designed to meet the very specialized needs of CR tube checking. Similarly, it is not to
be confused with neon -lamp units or similar devices of limited technical merit and which do not check
all CR tubes or all tube elements.

GENERAL AND TECHNICAL SPECIFICATIONS

* Tests All Modern Cathode Ray Tubes: -Magnetic and
Electrostatic, 'Scope Tubes and Industrial Types.

* Tests All CR Tube Elements: -Not just a limited few.
* Absolute Free -Point 14 Lever Element Selection System,

independent of multiple base pin and floating element
terminations, for Short -Check, Leakage Testing and
Quality Tests. Affords maximum anti -obsolescence in-
surance.

* True Beam Current Test Circuit checks all CR Tubes with
Electron -gun in operation. It is the Electron Beam (and
NOT total cathode emission) which traces the pictures
or pattern on the face of the CR tube.

Total cathode emission can be very high and yet Beam
Current (and picture brightness) unacceptably low.
The CR -30 will reject such tubes because it is a true
Beam Current tester. Conversely, total cathode emis-
sion can be low and yet Beam Current (and picture
brightness) perfectly acceptable. The CR -30 will prop-
erly pass such tubes because it is a true Beam Current
tester. The significance of the above rests in the fact
that Beam Current (and picture brightness) is primarily
associated with the condition of the center of the
cathode surface and not the overall cathode area.
(See illustration below)

rAs. >,00E

cfWrdamly4iacy

* Voltage Regulated, Bridge Type VTVM provides the
heart of the super -sensitive tube quality test circuit.
Such high sensitivity is also required for positive check
of very low current anodes and deflection plates.

* Micro -Line Voltage Adjustment
Meter -monitored at filament supply.

* Accuracy of test circuits closely maintained by use of
factory adjusted internal calibrating controls; plastic
insulated, telephone type cabled wiring; highest quality,
conservatively rated components.

* Built In, High Speed, Roller Tube Chart.
* Test Circuits Transformer Isolated from Power Line.
* 45/8" Full Vision Meter with scale -plate especially de-

signed for CR tube testing requirements.
* Heavy Gauge Aluminum Panel etched and anodized.
* PLUS many other "PRECISION" details and features.

SERIES CR -30 -In hardwood, tapered portctble case, with
hinged removable cover. Extra -Wide Tool and Test Cable
Compartment. Overall Dimensions 171/4 x 133/4 x 63/4". Com-
plete with standard picture tube cable, universal CR Tube
Test Cable and detailed Instruction Manual.
Shipping Weight: -22 lbs. Code: Daisy

NET PRICE: -$99.75

See t%e we(4 eR-30 on display at leading electronic equipment
distributors. Place your orders now to assure earliest possible delivery.

PRECISION -APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst.l4; New York

Export Division: 458 Broadway, New York U.S.A., . Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd.; Toronto, Ontario

Please mention Successful Servicing when answering advertising.



Garod Series 97 and 98
(Continued from page 6)

1671, 1674, or 1675, remove the four decorative
screws which hold the front panel and mask
assembly. These pass through the four cor-
ners of the picture frame. Carefully lift out
the front panel and mask assembly. For
Model 1671, loosen the two screws which
fasten the metal picture -tube retaining band

SUPPORT
BRACKET

GROUNDING
SCREW

DEFLECTION
YOKE

Focus
COIL

ION TRAP
MAGNET

TUBE BASE

DEFLECTION YOKE
ADJUSTMENT

THUMB SCREW

FOCUS COIL
ADJUSTMENT

WING NUTS (SI

and evenly, so that the rectangular picure
tube is not forced to rotate or twist in its
mounting.

The picture tube installation in 19" re-
ceivers is as follows :

The bulblike glass separation between the
neck of the picture tube and its metal cone is
treated with an anti -corona coating to re-
duce high -voltage leakage under humid at -

WASHER (LARGE)

SCREW
HEAD

LOCK WASHER

WASHER I SMALL)

LOCKWASHER

SUPPORT BRACKET

NUT CASTING

EXPLODED VIEW OF DOT -DASH SECTION SHOWING
HARDWARE ASSEMBLY

ION TRAP
THUMB NUT

Fig. 1. Deflection yoke and, focus coil assembly.

sufficiently so that the picture tube may be
slipped through the opening. The high -voltage
connector should be located on the right side
of the chassis, as viewed from the front.
Secure the metal band over the top of the
tube by tightening the_ two, screws alternately

ADEQUATE
PROTECTION

Ersin MULTICORE - the original
3 -core solder and the only solder
made with non -corrosive, extra -
active Ersin Flux - protects your
reputation! Melts rapidly! Wets
metals faster! Prevents "dry" joints
that cause customer complaints.
Works rapidly and reliably on diffi-
cult metals and on oxidized parts!
Write for FREE SAMPLE today!
Multicore Sales Corp., Dep't S.,
164 Duane St., New York 13, N. Y.

Please mention Successful Servicing when answering
advertising.

mospheric conditions. Avoid touching this
treated area since perspiration may reduce its
effectiveness. If handled accidentally, wash
with water or mild soap and water. Remove
all traces of soap. Use no chemical solvents
or abrasives for cleaning.

1. Remove the slotted head-P.K. screws
retaining the back and release with the inter-
locked line cord.

2. Remove the bag containing the beam
bender, the hardware for deflection and focus
coil assembly, and the front plug buttons, if
used.

3. Remove the deflection and focus coil as-
sembly which is fastened to a shelf for ship-
ping purposes. Remove retaining wires that
are wrapped around focus coil adjustment
screws.

4. Carefully slide the deflection yoke and
focus coil assembly over the neck of the pic-
ture tube, so that the deflection yoke ad-
justment thumb screw` faces the top of the
cabinet.

5. Assemble the deflection yoke and focus
coil assembly to the support bracket using the
hardware provided. See Fig. 1 for proper
hardware assembly and mounting procedure.

6. Remove the 6-32 grounding screw from
the yoke frame (see Fig. 1 for location). At-
tach the ground lug on the brown wire com-
ing from the chassis, and replace the screw.

7. Slide the beam bender over the neck of
the picture tube.

8. Connect the picture tube socket to the
tube base.

9. Connect the male octal plug from the de-
flection yoke and focus coil assembly to the
female octal socket from the chassis.

The rear panel adjustments that are illus-
trated for Models 1672, 1673, 1674, 1675, 19C6,
19C7, 1974, and 1975 apply to the other
models mentioned in this article. The loca-
tion of the front panel controls are shown for
Models 1974 and 1975 in Fig. 2, and for the
rest of the models in Fig. 3.

The circuit description for these models is
the same as that for the 94 Series, except that

Successful Servicing, June, 1951

in the section titled "Vertical Deflection Cir-
cuit (Block H)," the generated sawtooth
voltage is amplified by the 6K6 output tube
(V20), rather than the "other half of the dr
6SN7 duo -triode (V14)."

The Alignment Procedure, Video I -F and
Sound Alignment, and the R -F and Oscillator
Alignment for the 97 and 98 Series is the
same as that found for the 94 Series.

The Voltage Chart for all models except
14CT4, 1674, and 1900, is the same as that
shown on page 5-19. The voltage readings for
Model 1900 are the same as those shown on
page 5-19 except for the following changes.
Picture tube: pin 2 is 2, pin 10 is 230 v, pin
11 is 10 v. Audio output (6V6) : pin 1 is N.C.
Video amplifier (6AC7) : pins 3 and 5 are
0.2 v, pin 8 is 115 v. Vertical sweep oscillator
(6C4) : no reading for pin 1, pin 5 is 100 v.

O TUNING
I CHANNEL

NOR
CENT
e

VERT
SIZE
e

FOCUS

e
VERT

LeIN

VERT
CENT
e

ON'OFF
VOLUME

O BRIGHTNESS
 CONTRAST

Fig. 2. Front panel
layout for Models

1974 and 1975.

Horizontal sweep osci,lator (6SN7) : no read-
ing for pin 8. Horizontal sweep output
(6BQ6-GT) : no reading for pin 1, pins 3
and 4 are 155 v, pins 5 and 6 are -26 v, pin
8 is 7 v. High -voltage rectifier (1B3) : pins
2, 6 and 7 are 11.5 kv. Horizontal damper
(6W4) : pin 2 is N.C., pins 5 and 6 are 210 v.
Power rectifier (5U4G) pins 2 and 8 are
380 v, pins 4 and 6 are 365 vac. Vertical
output (6K6) : pin 1 is 0 v. 6AG5's only are
used as r -f amplifier, and 2nd and 3rd video i.f.
...

VERT VERT
CENT UN FOCUS

e e e
O VERT HOLD
 NOR HOLD

VERT NOR
SIZE CENT
e e O TUNING

CHANNEL

O BRIGHTNESS
 CONTRAST 0 VOLUME

O
Fig. 3. Front parcel layout for Series 97 and 98.

The voltage readings for Models 14CT4
and 1674 are the same as those shown on
page 5-19 except for the following changes.
Picture tube: pin 10 is 245 v. Oscillator -con-
verter (6J6) pin 1 is -0.7 v, pin 2 is 0 v.
Ratio detector -audio amplifier (6T8) : pin 6
is -0.5 v, pin 8 is -1.5 v. Ratio detector
driver (6AÚ6) : pin 1 is 8 v, pin 2 is 8.5 v,
pin 5 ís 220 v, pin 6 is 105 IT, pin 7 is 9 v.
D -c rest.-clip-sep.-amp. (12AU7) : pins 2 and
6 are 160 v, pin 3 is 162 v. Horizontal sweep
oscillator (6SN7) : pins 3 and 6 are 12.5 v,
pin 4 is -4-7 v, pin 5 is 100 v. Horizontal
sweep output (6BQ6-GT) : pins 3 and 4 are
210 v, pin 5 is 48 v, pin 8 is 72 v. High -voltage
rectifier (1B3) : pins 2, 6 and 7 are 10.1 kv.
Horizontal damper (6W4) : pin 2 is -85 v,
pins 5 and 6 are 225 v.

(Continued on page 10)

c
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REACH OUT FARTHER . 
AND BRING 'EPA IN STRONGER:

'Z0(49 Raw9or
99

YA G1 TV ANTENNA ARRAYS

with High Impedance
Driven Element for
Direct Match to 300
Ohm Lead-in.

Five -element beam, custom -cut to exact
wavelength of channel, delivers more
powerful forward gain with high front -
to -back ratio rejecting co -channel inter-
ference.

FAST and EASY installation

JFD YAGI antennas are completely pre -
assembled at the factory. Just swing the
"Quik-Rig" elements into position and
tighten the wing nuts.

These all -aluminum JFD "Long Ranger" YAGI

antennas are something to shout about ...be-
cause even the really remote stations are
now being pulled in with satisfactory viewing
results. And JFD advanced design plus sturdy

construction assure durability and. long-
lasting, trouble -free performance. Let these
superior JFD YAGI installations help you
e -x -p -a -n -d your television market.

SWING ELEMENTS INTO POSITION

5 -ELEMENT YAGIS
LOW BAND HIGH BAND

No. 5Y2 (Channel 2) No. 5Y7 (Channel 7)
No. 5Y3 (Channel 3) No. 5Y8 (Channel 8)
No. 5Y4 (Channel 4) Na. 5Y9- (Channel 9)
No. 5Y5 (Channel 5) No. 5Y1 0 (Channel 10)
No. 5Y6 (Channel 6) No. 5Y1 1 (Channel 1 1)

No. 5Y1 2 (Channel 12)
No. 5Y1 3 (Channel 13)

"Long Ranger" YAGI antennas for all of the high
band channels are also available in stacked array.
Jumper bars for stacking of low band "YAGIS" are
also available.

JFD
MANUFACTURING CO., Inc.

Write for FREE Technical Data Sheet No. 59
6119F 16th AVENUE, BROOKLYN 4, N. Y.
FIRST in Television Antennas and Accessories

Please mention Successful Servicing when answering advertising.
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Gated Series 97 and 98

(Continued from page 8)
Model 1671 uses a single 5" p -m speaker.

Models 16CT4 and 16CT5 use a single 10"
p -m speaker. The schematic for Series 97 and
98 is the same as that which appears on page 5-
20 except for the following changes in the ratio
detector driver stage. A 100 -ohm resistor,
R10, is inserted from the junction of R28 and
C49, to pin 1 of V6, the 6AU6 ratio detector
driver. Capacitor C55, the 0.02µf capacitor
connected from pin C of ratio detector trans-
former T6 to ground, has been relocated and
now goes from pin C to pin 7 of V6, the ratio
detector driver. The value of C55 has been
changed to 5000 µµf. A 5000-µµf capacitor
C32 has been added from pin 7 to pin 2 of V6.
An 82 -ohm resistor R26 has been inserted
from pin 7 to R27, the 1,000 -ohm grid re-
sistor.

The schematic for Models 14CT4 and 1674
is the same as that described above for Series
97 and 98 except for a change in the sweep
circuit. Resistor R118, 390,000 ohms, now goes
from the junction of R83, 100,000 ohms, and
C79, 13 µµf, 2 kv, to the junction of R84 (the
250 -ohm resistor going from ground to pin
8 of the horizontal sweep output tube V16)
and R80 (mentioned below), instead of from
R83 and C79 to ground. Resistor R80, that
Was connected from ground to capacitor C92
(connected to pin 8 of V16), was relocated
and now goes from ground to the junction of
R18 and R84 to R85 (mentioned below), and
the value of R80 has been changed from 47
ohms to 470 ohms, 7 watts. Resistor R85, the
30,000 -ohm resistor that was connected in

C778
IOMr 45oV

VERT OUTPUT
TRANS.

T9

IONF 450V

R72
560

VERT CENT
CONTROL

R73

R14 560

C34
500
MF Tsv. -
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R74 1K

C 77C

L9iEHOR
A FC

COIL
RED

VERT
DE FL.
COILS
L13 A

TO
IvE RT SIZE

CONTROL

BLACK

- C33

I SOOMF
6V.= R107

6.8K

875
4.7 K

C84

3900

C85.05

MF

R81 IOOK

NA/
6SN7 VS

HIORSWEEPOSC

R76
21<

C86
330

R77
100K

R7g'
.270K

1W

RIO5
33K

859SOK

C87
820

HOR.HOLD
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OF OVAL CONTROL + C77A=C97
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VVV

C92 r o
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150 V

6806 GT
V16

HOR.SVEEP
OUTPUT

4

-x
1A
4
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0

Ó

R80 12K

RB5
30K
2W

112
3

2

á

am

1

' R8
i 2WK

-ro rOCVS C011. 1.14

Fig. 4. Deflection yoke and focus coil assembly.

parallel with R87 (30,000 ohms) going to the
+360 -volt bus, has been relocated. It now
goes from ground to R80, and the value has
been changed to 100 ohms, 2 watts. The value
of R87 has been changed from 30,000 ohms, 2
watts, to 12,000 ohms, 2 watts.

The schematic for Model 1900 is the same
as that for the 97 and 98 Series appearing on
page 5-20 except for the following changes.
The value of C88, connected to pin 2 of V10A,
the 1 /2-6AL5 video detector, has been
changed from 10 µµf to 15 µµf. Capacitor
C67, 10 µf, 150 v, connected to pin 6 of the
video amplifier V11 and ground has been
removed, and C77C, 10 µf, 450 v, inserted

BUILD PRESTIGE and PROFITS
No installation is better than its
component parts. In loudspeakers,
there's no wiser choice than
UNIVERSITY- the time tested

leader that provides performance plus!
UNIVERSITY "progressive engineering"
constantly explores new materials, new pro-
duction methods, new ideas to further im-
prove the performance, construction, and de-
pendability of its products. These are your
guarantee of satisfied customers every .. _

The most popular
paging speaker ever

made. Features high sensitivity
on talk

back and unusual
conversion efficiency.

Requires less amplifier power and gives

more watts -per -dollar. Frequency re-

sponse 300-10,000 c.p.s with rising

characteristics
results in ezcepti.onal in-

telligibility and noise penetrating
abil-

ity. Only 81 x 9 inches.
Model 1B3 is

a veritable powerhouse
with a conser-

vative 12 watts continuous
power rat-

ing. Rugged' weatherproof
construction

assures lifetime dependability.

time. -

L

wti UNIVERSITY
LOUDSPEAKERS INC
80 SO. KENSICO AVE., WHITE PLAINS, N. Y.

Please mention Successful Servicing when answering advertising.

-TECHNILOG
IT'S HELPFUL .. .

IT'S PRACTICAL .. .

Aids to better sound -
costing. A technical cat-
alog written by experts
for engineers, design-
ers, installation and
service men. Write for
free copy to Desk 54,

TO TAP OF Tia

in its place. The value of R108 connected to
pin 8 of V12A, the 1 /2-12AU7 d -c restorer
sync clipper, has been changed from 8,200
ohms to 7,000 ohms ; and the value of resistor
R52, connected from R53 to the +360 -volt
bus in the same circuit has been changed
from 12,000 ohms to 11,000 ohms. The value
of resistor R100, connected from the junc-
tion of pin 2 of V12B and pin 6 of V 12A
to R116 has been changed from 1 megohm
to 2.2 megohms. The 470,000 -ohm resistor
R116 has been deleted from the circuit and
a direct connection used in its place.

Model 1900 is the only receiver which is
not equipped with a built-in antenna. The
two connections from the terminal strip go
to the tuner. Since the built-in high -frequency
antenna is not used, the 300 -ohm transmis-
sion -line matching section, the two 5000-µµf
capacitors C112 and C113 attached to this
section, and the line choke L21 (that are
shown in the schematic on page 5-20) are also
omitted in this model. In place of C114 and
C115, 5000 µµf, two 0.01 µf capacitors, C78
and C79 are connected from the terminals of
the primary of T11 to ground. The vertical
centering control R14, 10 ohms, has been
relocated as shown in Fig. 4. On all other
models in the 97 and 98 Series it goes from
coil L12, connected to the power rectifier, to
the yellow lead of focus coil L14. In Model
1900 L12 is connected directly to the junction
of C81A and the yellow lead of the focus
coil, and capacitor C89, 500 µf, thát was con-
nected in parallel across the vertical centering
coil, has been deleted. The vertical centering
coil is connected, as shown in Fig. 4, from
ground to the 3.3 -ohm resistor R60 (going
to the -2.5 -volt line). The taps from the
vertical centering control are connected as in
the 97 and 98 Series schematic.

Additional changes in Model 1900 are
shown in Fig. 4. The lead from C77B and C
goes directly to the green lead of the focus
coil. The lead and the 270,000 -ohm resistor
R79, from the yellow lead of the focus coil
to pin 5 of V15 the horizontal sweep oscil-
lator, have been deleted. The lead from the
horizontal size coil L10 and capacitor C79
to R83 have been deleted. Tap 2 or T12 goes
to the 470,000 -ohm resistor R96, the lead from
pin 1 of V15 goes to the junction of C100
and R90, C74 goes to the red lead of the ver-
tical oscillator transformer T8, R74 goes to
the red lead of T9, and R85 and R87 go to the
top on the horizontal centering control R12.
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WE GUARANTEE that RIDER BOOKS will show you

how to do BETTER and MORE PROFITABLE servicing jobs...

This practical book tells you everything you should know

about an oscilloscope ! WHAT it is ... what it can DO

.. and HOW to use it properly'
ENCYCLOPEDIA ON CATHODE-RAY

OSCILLOSCOPES AND THEIR USES
by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly

describes the 'scope :.. its construction . .. its capa-

bilities ... its applications in communications, engi-

neering, research ... with thousands of time -saving

and labor-saving references, charts, waveforms, etc.

All oscilloscopes produced
during the past ten years, a total of

more than 70 different models, are accurately described-with speci-

I

fications and wiring diagrams.
Planning to buy or build a 'scope? This book will help you select the

type best suited to your needs! If you already own one, the book will

show you how to increase your
instrument's usefulness in a thousand

and one ways.

992 Pages 500,000 Words 3,000 Illustrations

8/ x 11" Size  22 Chapters  Completely Indexed

Easy to Read Cloth Bound And only $9.00

TV and OTHER RECEIVING ANTENNAS
(Theory and Practice)
by Arnold B. Bailey

Tells you ... WHAT each type can do .. .
HOW to use it ... and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions-you'll find the an-
swers in this book! Manufacturer, engineer, stu-
dent, teacher, service technicians - all can use

this text. WE GUARANTEE IT! Antenna data never before published any-
where will be found in it. And it's readable-because mathematics has
been translated into charts and graphs.

606 Pages . . . 310 Illustrations And only $6.00

Order this RIDER book, the ONLY text that gives you complete
information on all the mechanical and electrical considerations.

TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

KNOW the absolute facts about such things as ice
loading, wind surface, and mounting requirements-
whether for short chimney -attached mast or an 80 ft.
tower, including foundation.

HAVE at your fingertips, accurate data on receiver
adjustments in the home ... municipal regulations
governing the installation of TV antennas and masts
in all of the major television areas in the U.S.

SURE to help you wherever and whenever any part of the installation
requires "doping out"! A TIMELY and IMPORTANT book!

336 Pages 270 Illustrations 5% x 8% Size
Cloth Bound And only $3.60

FM TRANSMISSION AND RECEPTION
by John F. Rider and Seymour D. Uslan

The entire system of frequency
modulation is ex-plained thoroughly ... all types employed in ama-

teur radio, television, broadcast,
railroad, aviation,

marine, police, point-to-point and mobile receivers.
Basic theory, transmission,

reception, circuit de-
sign and servicing are covered, with mathematics
kept to a minimum. Almost all of the presently usedFM commercial transmitters

are described in detail.
460 Pages, Profusely Illustrated........................ $3.60

Beat the Tube Shortage!
Sensational New RIDER Book Shows

You HOW to Do It !
RECEIVING TUBE SUBSTITUTION GUIDE BOOK

by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

 2500 Radio and TV Tube Substitutions Are
Listed!

TV Receiver Filament Wiring!
Heater Substitution Wiring Instructions!
Tube Types Classified By Functions!

And A Wealth Of Other Priceless Data!
EXTRA! In addition to tube information ... this sensational book

contains material on Cathode -Ray Tube Characteristics, Complete Tube
Characteristics Chart, Ballast Tube Data, Pilot Light Information,
Resistors-Capacitors-Transformer

Color Codes, Transformer Substi-tution, Fixed Condenser Substitution, etc... .

224 Pages in Heavy Durable Paper Cover. 81/2 x 11"

This

h10El'/Ih; tL'eL

Only $2.40

New ... Revised ... Enlarged
RADIO OPERATOR'S LICENSE O and A MANUAL

by Milton Kaufman

All the QUESTIONS and ANSWERS for the FCC
examinations. New Elements 2, 5 and 7 have been
included-and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How-
ever, the outstanding feature of this book is a

THOROUGH FOLLOW-THROUGH ... a carefully pre-
pared discussion of the answer to the technical question, so necessary
for an absolute understanding of the answer.
ELEMENT VIII: SHIP RADAR TECHNIQUES, is now available in a

separately -bound booklet. Uses the same question -answer -discussion
treatment as the text.
32 pages ... heavy, durable cover 78
766 Pages, Hundreds of Explanatory Diagrams.. $6.60

how

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

50 million dollars will be spent in 1951 for TV

Master Antenna Systems installed in apartment build-

ings, hotels, hospitals, etc.... in both new and old

buildings. In TV MASTER ANTENNA SYSTEMS, the

authors provide a practical working manual which

deals with installation, maintenance, usage, etc. This

book shows how the Master Antenna is installed,

it works, and how you can capitalize on this fast-growing field.

368 pages 234 explanatory illustrations.

Cloth bound
Only $5.00

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Examine
them at your favorite jobber. If he does not have
them, send your order to us.

JOHN F. RIDER,

JOHN F. RIDER PUBLISHER, Inc.
480 Canal. Street, New York 13, N. Y.
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e1eu uia`t e4a149es
Industrial 248, 348, Ch. IT -35R,
Ch. IT -48R

The IT -48R sweep chassis is used in
Models 248 (16") and 348 (19") . The. gen-
eral description of the circuit is as follows :
Video

The video signal from the control unit is
brought into the picture unit chassis through
pins 1 and 8 of the octal socket J1. Rl serves
to terminate the interconnecting cable at its
characteristic impedance of 75 ohms. R2
(omitted in home receivers) -is the auxiliary
contrast control, which should be adjusted at
the time of installation to equalize picture
contrast between multiple viewer installa-
tions. V1 and V2, a 6AG5-6AQ5 combination,
form a two -stage direct -coupled video am-

plifier, with a bandwidth of approximately 4.5
Mc, and a gain of about 100, with an output
of 75 volts peak -to -peak. The amplified video
signal is applied to the grid of the picture tube
V4. A portion of the video signal is also
applied to the d -c restorer and sync clipper
(one-half of V3, a 12AU7) which separates
the sync pulses from the composite signal,
and which derives, from the composite video,
a d -c potential which provides a constant
black -level reference for the video signal.
Sync .

The clipped sync pulses from the sync
separator are fed to the grid of the sync am-
plifier (the other half of V3) which amplifies
and further clips the sync, and also serves as
a phase inverter to provide positive and neg-
ative sync pulses to the horizontal phase
detector V5. A portion of the sync signal is
picked off the cathode of the sync amplifier

ps11ng
takes 30,000 volts with a grin!

The famous ceramic body made by C -D with an original engi-
neering job inside and out! More dependable, longer lasting
than any previous TV high -voltage ceramic capacitor! Can be
used at full rated voltage, because it's conservatively rated for
DC flash test up to 2x rated working voltage!

9iP195i

Send for Bulletin 2-614
Department R61
Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

O N S I S T E N T L Y E P E N D A B L E

hp

TORIELL-
UBILIER

C AP AC I TORS
Y

-

Plants in South Plainfield, N. J.; New Bedford, Worcester, and Cambridge, Mass.; Providence, R. I.;

Indianapolis, Ind.; Fuquay Springs, N. C.; and subsidiary, The Radiart Corp., Cleveland, Ohio
Please mention Successful Servicing when answering advertising.

and integrated to provide sync pulses for the
vertical. These vertical sync pulses are fur-
ther amplified by the first half of Vii
(12AU7) before being applied to the vertical
BTO.
Horizontal

The horizontal oscillator (V6) is a 12AU7
in a Potter type circuit, which is essentially
a cathode -coupled multivibrator with a ring-
ing coil L4 in one plate circuit. The other
plate circuit has appropriate R -C networks
to generate a peaked-sawtooth waveform suit-
able to drive the 6BG6 horizontal output am-
plifier, V7, that is coupled to the yoke through
the. output transformer Tl. The 6W4, Vio,
serves to damp 'out any ringing or undesired
transients in the yoke circuits. High voltage
is obtained by rectifying the boosted primary
pulse in a voltage doubler circuit using two
1B3's (V8 and V9) which provide about
14 kv of accelerating potential for the pic-
ture tube. A portion of the output pulse is
picked off the secondary of Tl, shaped, and
fed back to the 6AL5 phase detector, V5,
where it is compared with the incoming sync
pulses, generating a proportional d -c potential
that is applied to the . grid of the horizontal
oscillator, V6, to synchronize its frequency
with that of the transmitter.
Vertical

The integrated and amplified vertical sy sc
pulse is applied to the grid of the vertical
BTO, the other half of Vll, and locks it in
sync with the transmitter. The plate supply
circuit of the BTO has an integrating net-
work which derives a saw from the BTO
pulse to drive the 12AU7 vertical output am-
plifier V12, coupled to the vertical windings
of the ybke through the vertical output
transformer T3. '

Audio Amplifier
The audio amplifier is a two -stage .push-

pull resistance -coupled amplifier, using a
12AU7 as voltage amplifier and phase in-
verter (V13) and two 6AQ5's (V14 and
V15) as push-pull output amplifiers. V14 and
V15 are also used as "a voltage divider and
regulator to provide a 200 -volt supply for the
sync clipper, amplifier, and horizontal os-
cillator circuits.
Power Supply

The power supply is relay controlled by the
control unit, and provides 400 volts d.c. at
200 ma, and also the necessary heater power
to operate the chassis. It is fused at 5 amps,
and interlocked with the speaker plug to
protect the input filter capacitor from ex-
cessive surge voltages.

The adjustments are as follows:
Auxiliary Contrast Control (not provided it
Models 248 or 348).

This control, located on the chassis apron
next to the octal input socket, should be left
at maximum except when the installation in
dudes more than one viewer on a single con
trol unit. If two or more viewers are used
with a single control, one of the viewers ma)
require slightly reduced contrast to equal
ize the pictures to their individual locations
For instance, a viewer in a darker location
may need less contrast for a perfect picture
than one in a location with high ambient light
on the tube face.
Brightness Control

This control, located on the chassis apron
next to the contrast control mounting hole,
serves to. adjust the background or average
picture brightness. This control should be
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adjusted so that with no picture the raster
just disappears, and it should be rechecked
with the picture to make sure that the retrace
lines do not appear on any station.
Vertical Size

Located on the chassis apron next to the
brightness control, the vertical size control
serves to adjust the vertical height of the
picture. It should be used in conjunction with
the vertical linearity to adjust the picture to
fill the frame with good vertical linearity.
Vertical Hold

This control, situated next to the vertical
size control on the chassis apron, serves to
adjust the vertical oscillator frequency so
that it may be locked into synchronization
with the incoming video signal. The picture
will remain locked -in over a considerable
range of this control, however, the control
should be set at the middle of the locked -in
range.
Vertical Linearity

On the chassis apron next to the vertical
hold control is the vertical linearity control,
which varies the relationship of the size of
the top half of the picture with respect to the
bottom half. This control should be adjusted
in conjunction with the vertical size control
as outlined above.
Horizontal Hold

This control, located on the chassis apron
next to the vertical linearity control, acts in
conjunction with the horizontal frequency ad-
justment L4 to set the frequency of the
horizontal oscillator to synchronization with
the incoming video signal. It is interdependent
with the horizontal drive control, so that it
is necessary to readjust the hold if the drive
is changed. The hold should be set so that
the picture is locked in, and so that adjust-
ment of the control will expand the picture
both ways. If this cannot be done, or if there
is a "pull" or curvature in the vertical wedges
of the test pattern, the horizontal frequency
control should be reset to correct this con-
dition. Several interrelated changes of these
two controls may be necessary to properly
adjust the horizontal setting.
Horizontal Drive

This control varies the amount of sawtooth
voltage applied to the grid of the horizontal
Output amplifier, and is located on the apron
of the chassis next to the horizontal hold
control. Its purpose is to set the horizontal
width of the picture to fill the mask. As men-
tioned under horizontal hold, adjustment of
this control usually necessitates resetting of
the -hold control.
Horizontal Positioning

The next control after the horizontal drive
is the horizontal positioning control. This
control moves the entire picture to the left
or right so that it may be centered in the
mask opening.
Vertical Positioning

This control, the next to last control on
the chassis apron, serves to vertically center
the picture in the mask area.
Focus

The focus control, the last control on the
apron, controls the magnetic field of the focus
coil, thereby focusing the electron beam of
the picture onto the screen. It should be ad-
justed for the maximum over-all picture
sharpness, especially at the center of the pic-
ture.
Video Amplifier Bias

This control is located on top of the chassis
close to the octal input socket, and is pro-
vided to adjust the bias on the second video

amplifier V2 to the proper operating point.
This control need be used only if VI or V2
is replaced, in which case, it would be ad-
justed so that the grid -cathode potential of
V2 is 6.0 volts measured between pins 1 and
2 of its socket.
Cathode -ray -tube Drive

This control provides adjustment of the
cutoff potential of the picture tube. It should
need adjustment only if the picture tube is
replaced. With no picture and the Brightness
control set so that the grid -cathode bias of
the picture is 45 volts, it should be set so that
the raster just disappears.
Horizontal Frequency (L4)

This is a screw adjustment located on top
of the chassis between the 6BG6 horizontal
output amplifier, V7, and the chassis apron.
(For use see horizontal hold above.)
Horizontal Linearity

13

This adjustment provides a variation of the
horizontal sweep linearity near the center of

the picture. It should never need adjustment
in the field.

General Electric 12C107, 12C108,
12C109, 12T3, 12T4

In the above receivers using a type 6AB4
tube as the 1st r -f amplifier, the Stock No.
RLA-035 input transformer is no longer
available. The Stock No. RLA-036 is a direct
substitution for it and is now being furnished
with these receivers.

On late production receivers, the value of
resistor R379, which goes from V12B to pin
7 of V11, has been changed from 180,000
ohms to 270,000 ohms. On the Parts List,
remove R379 from Stock No. URD-103, and
add URD-107, 270,000 ohms, V2 w, carbon,
R379.

ONE STANDARD -The best that can be made -

For Initial Equipment and Replacement

TUNG-SOL
RADIO, TV TUBES, DIAL LAMPS

Optical comparator is used
to check mica disc specifications
to thousandth -inch accuracy.

TUNG-SOL LAMP WORKS INC., Newark 4, N. J.
Sales Offices: Atlanta  Chicago Dallas  Denver Detroit. Los Angeles  Newark

Please mention Successful Servicing when answering ad'ertising.
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LOUDSPEAKER MATCHING

(Continued from page 1)
Simultaneous Use of Several Taps-
High-Impedance Lines

Assume that an installation requires very
unequal distribution of power to several dif-
ferent groups of loudspeakers. To connect
them through matching transformers in such
a manner that their total load equals one of
the high impedance taps available at the am-
plifier output may be impossible. To connect
the low -powered loudspeakers directly across
a tap on the output transformer is not usually
possible, since the tap impedance required will
be so low as not to be available. The simplest
solution to this problem is to connect the
various loads through the proper individual
matching transformers to several taps on the
output transformer so that power distribution
is as desired and the amplifier is properly
matched to the total loudspeaker distribution
system.

A detailed example will clarify the above.
The calculations required to design a p -a sys-
tem for a church will be explained in detail.
Figure 2 is a schematic of the loudspeaker
distribution system.

The church uses a 75 -watt amplifier having
output tap impedances of 4, 8, 125, 250 and
500 ohms. Four 8 -ohm, 15 -watt loudspeakers
are series -parallel connected to provide 60
watts to the belfry. One 8 -ohm loudspeaker
receiving 2 watts is used for the choir. Two
8 -ohm loudspeakers receiving 4 watts each,
are placed on the walls flanking the altar,
facing the congregation. The power required
is thus 70 watts, leaving 5 watts reserve power.
An additional 8 -ohm, 5 -watt loudspeaker

CHOIR
2 W.

AUXIL ARY
5W

Fig. 2. Schematic representation of a churc
is used to feed all

located in the recreation room, for example,
can take this 5 watts reserve power.

Since the belfry and congregation loud-
speakers are at some distance from the am -

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

The NEW ESPEY model 511-B
FEATURES

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 8/2" high x 10"
deep.
Carton Dimensions: (2 units) 20 o 141/2 x 103/4
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2
AND NAME OF NEAREST DISTRIBUTOR.

I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
B. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

I1. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16- Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol $kl74.

Makers of fine radios since 1928.

TEL. TRafalgar 9.7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Servic ng when answering advertising.

CONGREGATION

h loudspeaker system. A 75 -watt a nplifier
the loudspeakers.

plifier, the loudspeaker lines feeding them
will be run at high impedance and thus match-
ing transformers are required. The choir and
auxiliary loudspeakers must also use match-
ing transformers because less than 1 -ohm im-
pedance would be necessary to get the re-
quired power if these loudspeakers were
connected directly across part of the output
transformer impedance. An impedance this
low is not available, so these loudspeakers
cannot be connected directly to the output
transformer but must use matching trans-
formers. The belfry and congregation loud-
speakers use a 500 -ohm line since they are
some distance from the amplifier. To com-
pute the values of the matching transformer
primary impedances (the secondaries are 4
ohms in one and 8 ohms in the other), the
equation given previously can be used.

Ztab
ZL=

Since the belfry loudspeakers take 80 per-
cent of the amplifier power applying the above
equation we get

ZL = 5 8 = 625 ohms.
Thus the impedance of the primary wind-

ing of the matching transformer for the belfry
loudspeaker is 625 ohms.

Similarly the congregation loudspeakers
use 10.6 percent of the total power and the
primary impedance required for the matching
transformer is

ZL = 106 = 4,710 ohms.
Since this value is not available in com-

mercial matching transformers, a primary
impedance of 5,000 ohms may be used.

Actual
Mismatching= ( load impedance

X 100)-100,Required
load impedance

therefore,
Mismatching =

5,000
4,710 X100 -100=106-100=6%.
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This will result in about 6 percent mis-
matching which probably would not be
noticed.

Since the two primary windings (625 ohms
and 5,000 ohms) are in parallel, then their
effective impedance is 555 ohms.

1

ZT=1 + 1

Z2 Z1

Z1Z2
Z1 -1-Z2

625 x 5,000
625 +5,000

= 555 ohms.

This will give a mismatch of 11 percent.
The installation will work satisfactorily with
the above computed values, but if the 5 -watt
auxiliary loudspeaker were also connected by
means of a matching transformer across the
500 -ohm tap this would result in an even
closer match. Thus, with the auxiliary loud-
speaker taking 6.67 percent of the available
power, the primary impedance of its match-
ing transformer is

066a.=7 =7,500 ohms.

A matching transformer having a primary
impedance of 7,500 ohms can be used.

Since the three matching transformers are
in parallel, their effective load is 517 ohms
which closely matches the 500 -ohm output
transformer tap. Of course, the auxiliary
loudspeaker could be connected to any other
tap if the primary impedance of the matching
transformer used is calculated to provide over-
all matching. The table below indicates this.

TABLE I

Output Transformer
Tap Impedance

4
8

125
250

Primary Impedance of
Matching Transformer

60
120

1,875
3,750

The best over-all match is obtained when this
auxiliary loudspeaker is connected across the
highest impedance tap (500 ohms), but if a
7,500 -ohm matching transformer is not avail-
able then the other choices are available.

The primary impedance of the matching
transformer for the 2 -watt choir loudspeaker
can. be similarly found. This loudspeaker
utilizes 2.67 percent of the total power so
that

ZL= 0267 =9,360 ohms.

A matching transformer with a 10,000 -ohm
primary can be used. A separate line and tap
are used for this loudspeaker because, if fed
from the 500 -ohm line, the matching trans-
former would require a primary impedance
of 20,000 ohms which is not available.

Since the matching transformer for each
loudspeaker or group of loudspeakers has
been calculated, the question arises, "Will the
set-up as illustrated in Fig. 2 match the out-
put impedance of the amplifier ?" The proper
value of the reflected load impedance at the
primary of the output transformer is usually
unknown. The recommended plate load im-
pedance as given in tube manuals is rarely
used without some change due to various

(Continued on page 16)
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ENCYCLOPEDIA

ON CATHODE-RAY
OSCILLOSCOPES

AND THEIR USES
by John F. Rider &

Seymour D. Uslan

The only book of its kind that tells
you all you should know about an
oscilloscope. We guarantee it will
save and earn you many times its
cost!

PARTIAL LIST OF CHAPTER HEADINGS:
Principles of Electromagnetic Deflec-
tion and Focusing; The Electron Gun;
Screens; The Basic Oscilloscope and Its
Modifications; Phase and Frequency
Measurements; Nonlinear Time Bases;
Waveform Observation in Television Re-
ceivers; Complex Waveform Patterns;
Special Purpose Cathode -Ray Tubes;
Commercial Oscilloscopes and Related
Equipment.

992 pp. 3,000 illus. 8'/2 x11"
Bibliography Index $9.00

FM TRANSMISSION

AND RECEPTION

2nd Edition, 1950
by John F. Rider &
Seymour D. Uslan

Answers all your questions about
new developments in f.m. The
latest functions and applications
of f.m. are thoroughly and clearly
discussed. Radio servicemen, radio
amateurs, engineers, and students
will find this an indispensable ref-
erence volume combining theory
and practice.

CONTENTS: Part I: I. Fundamental Con-
siderations; 2. Frequency Modulation;
3. Essentials of F -M Transmitters; 4.

Transmitters of Today; 5. The Transmis-
sion of F -M Signals. Part II: 6. Receiving
Antennas; 7. The F -M Receiver; 8. Align-
ment of F -M Receivers; 9. Servicing F -M
Receivers; 10. F.M. in Television Re-

ceivers. Appendix. Bibliography. Index.

460 pp. Illus. 5'/2 x8'/2 " $3.60
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TV AND OTHER RECEIVING
B Bailey

ENNAS

(Theory and Practice) by Arnold

Information and suggestions on practical design considerations

on more than 80 of the latest types of receiving antennas are

e pub
aneer. Some
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TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

This practical book is designed to help you make the best pos-

sible installation and eliminate return calls. You get complete

information on all the mechanical and electrical considerations

of TV installation.
336 pp. 51/2 x8'/2 " 270 illustrations

$6.00

$3.60

TV MASTER ANTENNA SYSTEMS

by Ira Kamen and Richard H. Dorf

Installation, maintenance, usage and merchandising of TV master

antenna systems-and the problems involved-are completely

discussed. Covers virtually all amplified and nonamplified sys-

tems. This is the only available source book of its kind!
5.00

368 pp. 51/2 x8'/2 " 234 illustrations $
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JOHN F. RIDER PUBLISHER, INC.
480 Canal St., New York 13, N. Y.
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LOUDSPEAKER MATCHING
(Continued from page 15)

practical design considerations. It is unneces-
sary to know the value of the reflected load
impedance, but is important that the proper
value be obtained.

When the reflected impedance is unknown,
the following formula may be used to deter-

8Rmine if the desired reflected impedance has
been obtained:

1*
Ztapl Ztap2
Zloadl + Zload2

Thus in the installation cited :
500

1=10,5000 + 517 __ .025 + .968 = .993

The two sides of the equation balance very
closely so that the computed values will give
correct matching.

Where it is desired to feed two different
loads at the same time with equal power, the
two loads should be connected to taps having
half the impedance of the connected load.
Thus, if the amplifier power is to be divided
equally between a 250 -ohm line and a 16 -ohm
loudspeaker, the 250 -ohm line is connected to
a 125 -ohm tap and the 16 -ohm load to an
8 -ohm tap as shown in Fig. 3.

Checking this to see if the correct loading
on the amplifier tubes is obtained, we get:

125 81= 250 +16
so that matching is maintained.

Similarly three taps can be used to obtain
equal division of power output if each tap
load is connected to a tap impedance equal to
one-third the load impedance. For example,

63,500
There are 63,500 references to pertinent
electronic and allied engineering articles
published from 1925 through 1949 in the
five editions of the

ELECTRONIC ENGINEERING

MASTER INDEX

1925-1945 edition-
(15,000 entries) $17.50

1935-1945 edition-
(10,000 entries) $10.00

1946 edition
(7,500 entries) $14.50

1947-1948 edition-
(18,500 entries) $19.50

1949 edition-
(12,500 entries) $17.50

Electronics ResearchPublishing Company,lnc.
Dept. 55 480 Canal St., New York 13, N. Y.

Please mention Successful Servicing when answering
advertising.

AM PL.
OUTPUT p9z<i

Fig. 3: If the amplifier power is to be divided equally between two different impedance loads,
these loads should be connected to taps having half the impedance of the connected load, as shown.

a 600 -ohm load, an 18 -ohm loudspeaker, and
a 6 -ohm loudspeaker can be connected across
taps whose values are 200 ohms, 6 ohms and
2 ohms, respectively.

A simple but common use of two taps is
when it is desired to connect most of the out-
put across one load (say a 500 -ohm line) and
a small part of the output across another load
(15 -ohm voice coil) such as a monitor loud-
speaker. In this case the 500 -ohm line is
connected to its matching impedance, the 500 -
ohm tap, while the 15 -ohm load is connected
across a tap whose impedance is 20 percent
or less of the impedance of the load. This
will be 3 ohms or less, so the 15 -ohm monitor
can be connected to a 2.5 -ohm tap.

Matching With Available Transformers
There are occasions when the exact type of

line transformer required is not available.
In many of these cases it will be possible to
use a line transformer with different ratings
and still obtain a match. When a transformer
is rated as having a certain primary and
secondary impedance, that transformer will
properly match those impedances, but; it does.
not mean that it can not be used for matching
other impedances.

For example, let us assume that an 8 -ohm
loudspeaker has to be matched to a 250 -ohm
tap on the amplifier output and that the only
line transformer available is rated as having
a 500 -ohm primary and multiple secondary
taps. This rating indicates that when a load
is connected to the proper tap on the secondary
(as an 8 -ohm loudspeaker connected to the
8 -ohm tap), the primary of the transformer
will present a 500 -ohm load to the amplifier.
By connecting the 8 -ohm loudspeaker to a
tap other than the 8 -ohm tap, it may be
possible to have the transformer present a
250 -ohm load to the amplifier, which is de-
sired in this particular case. To determine
the tap to which the loudspeaker is con-
nected, this equation can be used :

Zrl Zsl
Lr2 = Zs2

where : ZP1= rated primary impedance.
ZP2 = desired primary impedance.
Zsl = rated secondary impedance, or

tap.
Zs2=desired secondary impedance.

Since the secondary tap is desired, the equa-
tion can be rearranged by solving for Zsl,
giving :

Zr1Zs2
Zsl Zr2

Substituting the known values we have:
500 X 8Zsl---

250 =16
Therefore, when the 8 -ohm loudspeaker is

connected to the 16 -ohm tap on the secondary
of the line transformer, the primary of the
transformer will present a load of 250 ohms
*Actual reflected load_
Desired reflected load

to the amplifier and a proper match will be
obtained. This method of matching is shown
in Fig. 4.

Multi -Secondary Output Transformers
Transformers having two separate second-

ary windings may be used to feed different
loudspeakers through frequency -discriminat-
ing circuits. This is one means of obtaining
high- and low -frequency outputs from differ-
ent loudspeakers. Sometimes three secondary
windings can be obtained so that a middle -
frequency output can also be obtained. Not
all multi -secondary output transformers, how-
ever, are designed for simultaneous loading
on all the secondaries. In many cases several
windings are offered instead of a winding with
several taps, to avoid any problems that might
arise from unused taps. In such a case cor-
rect loading on any one winding will give
the correct reflected impedance. Unless prop-
erly compensated for, the use of several wind-
ings where design does not permit, will re-
sult in improper loading in the output stage
of the amplifier.

OUTPUT MATCHING
TRANSE. TRANSE.

AM PL.
OUTPUT

250 500

Fig. 4. A method for impedance matching
when the proper line -matching transformer

is not available.

Matching of Volume Controls and Pads
Ordinary volume controls such as poten-

tiometers and rheostats cannot be used to con-
trol the level at loudspeakers, as any varia-
tion in the setting of the potentiometer will
cause the load on the amplifier to change. The
amplifier then will be properly matched at
only one setting of the control. In order to
keep the amplifier matched to the load at all
settings of the control, a constant -impedance
type of volume control, such as the L- or T -
pad is necessary.

Pads, being resistive networks, will dissi-
pate some power when in the circuit. This
power is wasted, as it merely heats the pad
and does not produce any sound. When an
L- or T -pad is set for full volume output
from the loudspeaker, there is no power loss
in the control, but when it is at zero volume
all the power is dissipated in the control.
For settings between zero and full volume,
the power supplied by the amplifier is split
up between the pad and the loudspeaker. In
other words, the full power must appear across
the line at all times whether or not it is
present at the loudspeaker.

(Continued on page 18)
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HERE'S REAL News FOR SERVICEMEN:

Pederafli
PREFERRED

TYPES
OF MINIATURE

SELENIUM
RECTIFIERS
HANDLE 90% OF TODAY'S

TV -RADIO REPLACEMENTS

- Save critical materials
- Assure continuous supply
- Reduce rectifier inventory
HERE is important news for distributors, jobbers, dealers,
servicemen-all who play a part in providing replacements
for the more than 20,000,000 selenium rectifiers already in-
stalled in the nation's television and radio receivers!

Federal takes the lead in assuring an ample supply of
these vital power conversion units by concentrating its ma-
terials on the preferred types-the miniature selenium rec-
tifiers that are designed to handle approximately 9 out of
10 of all replacement demands.

Keep your profit finger on the selenium rectifier
replacement market by sticking with Federal!

FTR

1004
USED FOR
REPLACING

50-100 MA, 130 V.

FTR

1010
USED FOR
REPLACING

150-250 MA, 130 V.

FTR

1023
USED FOR

REPLACING
300-350 MA, 130 V.

FTR

1021
450 MA
130 V.

THINK OF IT-
With the Federal Preferred Types illus-
trated above you can satisfy the great
majority of replacement orders-and give
customers the quality, efficiency and de-
pendability that keeps Federal the leader
in selenium rectifier design, engineering
and production.

America's Oldest and Largest Manufacturer of Selenium Rectifiers
and Originator of the Miniature Selenium Rectifier

Federal Telephone and Radio Corporation
SELENIUM-INTELIN DIVISION

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY
In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y.

Please mention Successful Servicing when answering advertising.
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 NOW AVAILABLE 
Element VIII

Ship Radar Techniques
Available in a separately bound
booklet, Element VIII brings RADIO
OPERATOR'S LICENSE Q AND A
MANUAL completely up to date.
Same question, answer, discussion
treatment as used in the text.

RADIO OPERATOR'S
LICENSE

Q AND A MANUAL
Second Edition, 1950

by Milton Kaufman
SYSTEMATICALLY LISTED are the
questions and answers to past FCC
exams plus a FOLLOW-THROUGH
discussion of the answers, so nec-
essary for complete understanding
of technical questions. Abundant
illustrations make difficult questions
picture -clear.

Not simply an optional text, but an
indispensable reference volume for
student, operator, and radio ama-
teur, it is up-to-date in all respects
as of the publication date. Based on
the Government Study Guide and
supplementary FCC releases, the
volume offers valuable appendices
never before available in a book of
this type. You will find yourself
constantly referring to this com-
plete, comprehensive handbook for
a thorough review of essential
theory, as well as for a refresher for
advancement.

CONTENTS: Element I: Basic Radio Laws,
Rules, and Regulations;. Element II:
(New) Radiotelephone Operating Prac-
tice; Element III: Basic Theory and Prac-
tice, Radiotelephone, and (New) Basic
Radiotelephone; Element IV: Advanced
Radiotelephone; Element V: (New) Radio-
telegraph Operating Practice; Element
VI: Radiotelegraph and Advanced Radio-
telegraphy; Element VII: Aircraft Radio-
telegraph for Flight Radio Operator;
Element VIII: Ship Radar Techniques (sep-
arately bound) Amateur Radio Questions
and Answers: Rules Governing Amateur
Radio Service; Classes B and C Amateur
Radio License Examination Questions and
Answers; Class A Radio License Examina-
tion Questions and Answers. Appendices:
Part 13- Rules Governing Commercial
Radio Operators; Extracts from Radio
Laws; Conventional Abbreviations; Inter-
national Morse Code; Small Vessel Direc-
tion Finders; Automatic Alarm; Index.

766 pp. 51/2 x8'/2 240 illus. $6.60
Element VIII: 32 pp. 51/2x81/2" 78¢

JOHN F. RIDER PUBLISHER, Inc.

480 Canal St., N. Y. 13, N. Y.

LOUDSPEAKER MATCHING
(Continued on page 16)

From the point of view of impedance
matching, however, the pad is the best type
of individual (or group) loudspeaker level
control, since it presents a constant impedance
to the power source. Pads are available in
many of the more common voice coil and line
impedance values. In the design of a distribu-
tion system where a pad matching a voice coil
or line is used, the computations can be made
on the basis of the voice coil or line impedance
and the presence of the pad can be ignored.
An example of the use of L -pads is shown
in the p -a system illustrated in Fig. 2.

Fixed pads can be inserted before loud-
speakers to introduce a constant loss in signal
level. This may be done to limit the maximum
output of a particular loudspeaker or group
of loudspeakers. Another use of fixed pads
can be to obtain proper power distribution
where particular taps or matching trans-
formers are not available. This method is
rather inefficient because of the loss in the
pads and should not be used in high -power
p -a systems.

Checking Load Impedance
After a distribution system has been de-

signed and the loudspeakers and associated
transformers connected, a check may be made
on the impedance of the entire load. This is
done, by measuring the impedance of a voice
coil,. except that in this case the voice coil is
replaced by the loudspeaker line which is dis-
connected from the amplifier.

The variable resistance should have a large
enough range to cover the load impedance of
the loudspeaker system. When the load im-
pedance has been measured, this value can be
used to check the computations that have
been made, and in determining to which tap
on the amplifier output the load should be
connected.

Westinghouse H-251, Ch. V-2150-81,
V-2150-82, V-2150-84

The -81 chassis utilizes a V-6771-2 tuner
assembly. If the 6C4 h -f oscillator tube is
replaced in this tuner, the different inter-
electrode capacitance of the new tube may
change the oscillator frequency enough to ne-
cessitate re -alignment of the oscillator. The
oscillator adjusting screws are located on the
front of the tuner assembly, and this procedure
should be followed for their adjustment:

1. Remove the channel selector and fine
tuning knobs. Remove the selector escutcheon
plate and escutcheon mounting plate by re-
moving the Phillips head screws securing
them to the cabinet. The adjustments are ac-
cessible through the hole in the cabinet.

2. Set the fine tuning control to the middle
of its range, and leave it in this position dur-
ing the following adjustments.

3. Set the channel selector switch to the
highest of the low band (Channels 2 through
6) stations operating in your locality.

4. Peak the appropriate oscillator slug for
the best picture detail.

5. Repeat step 4 for each progressively
lower channel on which .a station transmits
in your area.

6. Set the channel selector switch to the
highest of the high band (Channels 7 through
13) stations operating in your locality.

7. Peak the appropriate oscillator slug for
the best picture detail.

Successful Servicing, June, 1951

8. Repeat step 7 for each progressively
lower channel in the high band on which a
nearby station transmits.

9. Check the previously made low -band ad-
justments, and if the tuning has changed re-
peat steps 3 through 8.

The -82 chassis' uses a V-6850 tuner as-
sembly. In this tuner no adjustments are pro-
vided. Therefore, when a tube replacement
is being made, different tubes should be tried
until one is found that matches the character-
istics of the original tube and provides normal
operation.

The V-6238 tuner assembly used in the
-84 chassis has several screw -adjusted slugs
and trimmers located on the top and rear of
the tuner. These adjustments affect the r -f
bandpass of the tuner and are provided for
production purposes only. They should not
be used by the service technician. The h -f
oscillator slugs are accessible through the
front of the tuner and are the only adjust-
ments that should be used when servicing
the tuner. Replacement of the 6C4 h -f os-
cillator tube may, in some instances, neces-
sitate readjustment of the h -f oscillator slugs.
All of the channels should be checked, and
if the stations cannot be tuned -in correctly
within the range of the fine tuning control,
the oscillator slugs on the front of the tuner
assembly should be adjusted as follows :

1. Remove the channel selector and fine
tuning knobs. Remove the selector escutcheon
plate and escutcheon mounting plate by re-
moving the Phillips head screws that secure
them to the cabinet. The adjustments are
then accessible through the hole in the cabinet.

2. Set the fine tuning control to the middle
of its range, and leave it in this position dur-
ing the following adjustments.

3. Set the channel selector switch to the
highest channel on which a station transmits
in your area.

4. If in the preceding step the channel
selector was set to a high band (Channels 7
through 13) station, adjust the slug marked
"13" for best picture detail. Note: If sta-
tions in your locality transmit on more than
one of the high -band channels, a compromise
setting of slug "13" must be made that will
allow all high -band stations to be tuned -in
using the fine tuning control. Slug "13" is the
only adjustment for high -band stations. If in
the preceding step the channel selector was
set to a low band (Channels 2 through 6)
station, adjust the appropriate (3, 4, 5, or
6) slug for best picture detail.

5. Set the channel selector to the next
lower channel on which a station transmits in
your area, and adjust the appropriate oscil-
lator slug for best picture detail. Note: Since
there is no adjustment labeled "2", a com-
promise setting of slug "3" must be made to
allow Channels 2 and 3 to be tuned -in using
the fine tuning control.

6. Repeat step 5 for each progressively
lower channel used in your area.

7. Check back at the highest channel and
then each progressively lower channel to make
certain that the slugs are still correctly ad-
justed. There is some interaction between
coils, and "touch-up" adjustments may be re-
quired during the checking procedure.

Replacement of the 6AG5 r -f amplifier tube
may change the characteristics of the tuner.
To compensate for this, different tubes should
be tried until one that matches the characteris-
tics of the original tube and functions nor-
mally is found.
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* Thick, black smoke blots out the sky as the sickening hiss and crackle of scorching flames race
man in the fight against destruction. Every ounce of skill and strength trained men can
muster is pitted against the scourge of destructive fire. The equipment used in this never-ending
battle is the finest known. Two-way radio, now standard equipment on all modern fire-
fighting apparatus, must stand alert and ready for each critical assignment. The vibrator, although
small, is a tremendously important factor in fire -fighting communication. It has helped save
lives ... and dollars, too. It must answer each call with peak performance. NO MARGIN FOR
ERROR HERE .. , that is why RADIART is specified. Reputation built up over the years
for dependable performance has stemmed from superiority in engineering design and
controlled manufacture. This same skill of design and manufacture is basic in
every RADIART automotive vibrator- it pays to put this skill to work for you.

When It's Needed the Most ... RADIART Quality Meets the Challenge

THE RADIART CORPORATION CLEVELAND 2,OHIo

VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES
Please mention Successful- Servicing when answering advertising.
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FREE:
NEW SHORE

Cartridge Replacement
GUIDE

sMuu woneu
Olt

omaeo boom»

A TURN OF THE DIAL GIVES THE CORRECT
REPLACEMENT MODEL OF ALL SHURE
CARTRIDGES AND MOST OTHER MAKES

Ask your Shure Distributor for a "Guide"
-or write direct, giving us his name.

SHURE BROTHERS, INC.
Microphones and Acoustic Devices

225 West Huron Street  Chicago 10, Illinois

Please mention Successful Servicing when answering
advertising.

Crosley 9-409M3-LD, 9-419M1-LD,
9-422M-LD

The LD models on the '49 series receivers
such as the above were designed especially
for fringe area reception. In some cases when
these sets are operated in areas where the
signals from one or more stations are excep-
tionally strong, the strong signals may cause
the contrast control to operate very critical,
the sound output may be weak, picture fading
may occur, or there may be critical vertical
sync.. Since these sets were built, other fac-
tors may have caused stronger signals : some
local stations may have gone into operation,
the earlier stations may have increased their
power, or the receiver may have been moved
into a strong signal area producing this con-
dition. This strong signal condition can be
corrected without the receiver losing sensi-
tivity by adding a variable bias to the 3rd
picture i -f stage, in the following manner :

1. Disconnect the 3rd i -f grid coil (L205
in Model 9-422M-LD, L206 in Models 9-
409M3-LD and 9-419M1-LD) from ground.

2. Connect a 1000-µµf capacitor (Part No.
160034) between the low side of the 3rd i -f
grid coil and ground.

3. Connect a 1-megohm resistor (Part No.
39374-61) between the low side of the 3rd
i -f grid coil and the center tap of the contrast
control.

If picture brightness fluctuation is still en-
countered due to line voltage changes, dis-
connect the 470,000 -ohm picture tube grid
resistor from the cathode of the d -c restorer
tube (6ÁL5) and connect to chassis.

Radio eta.
United Motors 980979, Buick

Model 980979 is used in all 1951 Buick cars,
and is identical to the 1950 Model 980863
Buick except for the parts listed below. The
antenna trimmer compensation is for antennas
between 0.000061 and 0.000088 µf. In the Parts
List given below, the service part number is
identical to the production part number except
where the service part number is given in
parenthesis.

Illus.
No.

4
13

49
62
64
8.1
90

92
93
94
98
99

101
102
103
104

Production
No.
7260499
7258221
(G390)
7234563
7259502
7260855
7260421
7260420
1219845
7260416
7260423
7260422
1219840
1219841
1219842
1219843
1219844
7260414

Description
Oscillator coil
Capacitor 0.000039 µf molded

Resistor 360 ohms, lw, ww
Speaker, 8", round p.m.
Transformer, output
Backplate pointer
Pointer assembly
Pointer tip pkg.
Escutcheon Assy.
Dial
Dial backplate
Push button and slide assy "B"
Push button and slide assy "U"
Push button and slide assy "I"
Push button and slide assy "C"
Push button and slide assy "K"
Worm gear and bracket assy.

General Electric 600, 601, 603, 604
The description "maroon for Models 600

and 601" should be added to Stock items
RAB-096, RAU -308, RHY-010, and RHB-
006. The following additional replacement
parts have been added to the Parts List for
Models 600, 601, 603, and 604.

Part
No.
RAB-125
RAB-126

RAU -327

RAU -328

RDK-204
RDK-20i
RHB-014

RHB-015

RHM052
RHM-062
RHW-024

RHY-016
RHY-017
RP -028
R1vES-216
RMS-217
UCG-022

Description
Back, cabinet back, tan, less hinges (603.)
Back, cabinet back, green, less hinges

(604)
Cabinet, cabinet body, tan (less back,

handle and hardware) (603)
Cabinet, cabinet body, green (less back,

handle and hardware) (604)
Knob, volume or tuning, green (604)
Knob, volume or tuning, tan (603)
Button, plug button, tan, in cabinet over

alignment trimmers (603)
Button, plug button, green, in cabinet

over alignment trimmers (604)
Clip, for rim mounting speaker
Clip, for hole -mounting speakers
Cup washer, retaining washer for item

RMS-217, handle shock spring
Handle, cabinet handle, tan (603)
Handle, cabinet handle, green (604)
Plug, battery connecting plug P1
Guide spring, used with item RMC-040
Spring, shock spring for cabinet handle
Capacitor, 56 µµf, mica, C15.

Chevrolet 986067
Model 986067 is designed expressly for

1947, '48, '49, and '50 Chevrolet trucks. In
checking voltages of the 986067, it will be
necessary to remove the rear cover of re-
ceiver and remove radio chassis from the case.
Hook up radio on the service bench to a 6 -
volt power unit or a fully charged battery.
The master selector switch of the volt-ohm-
milliammeter should be set to the 12 position
and the voltage selector switch to D.C. 1K/v
position. Place test leads in jacks marked
"test leads," ground the negative lead to the
radio chassis for ground, with the red lead
check all tube pins marked "H" which show
a reading on voltage chart. Now set the Mas-
ter selector switch to the 600 position and the
voltage selector switch to A.C. 1K/v posi-
tion. With red lead check the two terminals
marked "P" on the OZ4 tube, both should
read 270 to 280 volts a.c. each. If incorrect or
no voltage check the following:
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1. Check or replace capacitors (Illus. Nos.
31 and 32).

2. Check or replace resistor (Illus. No.
47).

3. Check or replace power transformer.
4. Check or replace vibrator.
5. Check or replace OZ4 tube socket.
Now change the Master selector switch to

the 300 position and the voltage selector
switch to D.C. 1K/v position. Pin "K" on
OZ4 should read 245 to 255 volts d.c. If in-
correct or no voltage, check or replace OZ4
tube.

Pin "P" on the 6V6GT tube should read
235 to 245 volts d.c. If incorrect or no volt-
age, check the following :

1. Check or replace electrolytic capacitor
(Illus. No. 24B) .

2. Check or replace resistors (Illus. Nos.
Pin "S" on the 6V6GT tube should read

200 to 210 volts d.c. If incorrect or no voltage,
check the following:

1. Check or replace electrolytic capacitor
(Illus. No. 24C).

2. Check or replace resistors (Illus. Nos.
48 and 49).

Pin "K" on the 6V6GT tube should read
10 to 14 volts. If incorrect or no voltage check
the following :

1. Check or replace electrolytic capacitor
(Illus. No. 25A).

2. Check or replace resistor (Illus. No.
45).

Pin "P" on 6SQ7 tube should read 65 to
75 volts d.c. If incorrect or no voltage check
the following :

1. Check or replace capacitors (Illus. Nos.
25, 26, and 32).

2. Check or replace resistor (Illus. No. 43).
Pin "P" on 6SK7 intermediate frequency

amplifier tube should read 200 to 210 volts
d.c. If incorrect or no voltage, check or re-
place the intermediate frequency transformer.

Pin "S" on 6SK7 i -f amplifier tube should
read 60 to 70 volts d.c. If incorrect or no
voltage, check the following :

1. Check or replace resistor (Illus. No.
38).

2. Check or replace capacitor (Illus. No.
17).

Pin "P" on the 6SA7 tube should read 200
to 210 volts d.c. If incorrect or no voltage,
check or replace intermediate frequency
transformer.

Pin "S" on the 6SA7 tube, should read 60
to 70 volts d.c. If incorrect or no voltage
check the following:

1. Check or replace capacitor (Illus. No.
17).

2. Check or replace resistor (Illus. No.
38).

Pin "P" on the radio frequency amplifier
6SK7 tube should read 155 to 165 volts d.c.
If incorrect or no voltage check the follow-
ing :

1. Check or replace capacitor (Illus. No.
18).

2. Check or replace resistor (Illus. No.
39).

Pin "S" on r -f amplifier 6SK7 tube should
read 60 to 70 volts d.c. If incorrect or no
voltage check the following:

1. Check or replace resistor (Illus. No.
38).

2. Check or replace capacitor (Illus. No.
17).

If the tubes, vibrator, and voltages are cor-
rect and 'radio does not play, the trouble will

(Continued on Page 22)
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introduces

Servicing
by

Power
Consumption

LOAD-CHEK for the first time makes it possible for every
technician to utilize what is perhaps the simplest and
quickest of all service methods-Servicing by Power
Consumption Measurements.
Power consumption measurement has long been proved
by auto -radio servicemen as a rapid method of local-
izing troubles in auto radios. But Triplett's new
LOAD-CHEK is the first Wattmeter to be produced at
moderate cost, and with the proper ranges, to bring
this short-cut method within the reach of every radio
and TV service man.
Basis of the LOAD-CHEK method is the tag or label
on every radio and TV chassis which shows the normal
power consumption.The following examples are only two
of many time -saving uses of this new instrument.
LOCATING A SHORT-The chassis tag may show a
normal consumption of 225 Watts. Simply plug the power
cord of the chassis into LOAD-CHEK (there are no loose
ends to connect or be in the way). Note the reading-
which should be possibly 350 Watts. By removing the

rectifier tube you can determine at once which side of
the tube the short is on. With a soldering iron and
long -nosed pliers you can check through the chassis,
locate and correct the trouble without having to lay
down tools or to check with lead wires!

REPLACING BURNED OUT RESISTORS-With the chassis
to be repaired plugged into a LOAD-CHEK MODEL 660,
note the wattage reading with the burned out resistor
circuit open. Now replace the resistor. Should the
increase in watts be greater than that of the resistor
rating being installed, it indicates that an extra load
has caused the trouble which has not been cleared.
LOAD-CHEK is made-to-order for the busy service man
and can help stop costly "come back" repair jobs. It's
a profit -maker because it's a Time -Saver. And at its
moderate cost LOAD-CHEK can be standard equipment
on every service bench. By all means, inspect this ver-
satile instrument at your distributor and place your
order, for under present conditions we must fill all

"orders on a basis of "First Come, First Served."

SEE MODEL 660 LOAD-CHEK AT YOUR DISTRIBUTOR'S

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

Triplett
TRIPLETT ELECTRICAL INSTRUMENT COMANY  BLUFFTON, OHIO, U.S.A.

Please mention Successful Servicing when answering advertising.
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ANY SERVICEMAN CAN DO IT...
More jobs in Less time = Greater Profit!

With a COMPLETE Library of RIDER AM -FM -TV MANUALS you have all the
information you need for a quick, efficient, profitable servicing job. Have
at your fingertips these..

EXCLUSIVE RIDER MANUAL FEATURES:

 CIRCUIT ACTION DESCRIPTIONS
 COMPLETE ALIGNMENT DATA
 SIGNAL WAVEFORMS

FOR TROUBLE SHOOTING
 LARGE, EASY -TO -READ DIAGRAMS
 COMPLETE PARTS LISTS AND VALUES
 UNPACKING AND INSTALLATION DATA
 FACTORY AUTHORIZED DATA

RIDER TV MANUAL Vol. 6
All TV production runs and changes from August, 1950,
through January, 1951. ACCURATE...FACTORY-
AUTHORIZED servicing material direct from 66 manufac-
turers. Convenient 12" x 15" page size, all pages filed in
place. Equivalent of 2320 pages (8 1/2 x 11) plus Cumulative
Index Volumes 1 through 6 Only $24.00

RIDER MANUAL Vol. XXI
Don't let any job get away from you. Complete your RIDER
MANUAL Library with this important volume. FACTORY -
AUTHORIZED servicing information from 61 manufacturers.
AM -FM -Auto Radios... Record Changers ... Disc and Tape
Recorders. Coverage from December 1949, through October
1950. 1648 pages plus Cumulative Index Volumes XVI
through XXI. Only $21.00

MAKE MONEY WITH RIDER BOOKS, TOO!

RECEIVING TUBE

SUBSTITUTION GUIDE BOOK
by H. A. Middleton

i For TV -AM -FM receivers
and allied equipment.
2500 radio and TV tube
substitutions listed...
tube types classified' by
functions...plus other
important data you must

have in order to keep receivers going. 224
pages, 81/2" x 11" Only $2.40

V'1

VACCUM-TUBE VOLTMETERS

(REVISED EDITION)
by John F. Rider

Up-to-the-minute in its
;£ coverage of all types of

vacuum -type voltmeters.
Discusses design, con-
struction, maintenance
and applications. Review

:: questions at the end of
each chapter. 432 pages, 51/4" x 81/2",
215 illustrations Only $4.50

,

ORDER RIDER FROM YOUR JOBBER TODAY!

JOHN F. RIDER PUBLISHER, Inc.. 480 Canal St., New York 13, N. Y.
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Chevrolet 986067
(Continued from page 20)

be in the grid circuit of the radio. To con-
tinue, it will be necessáry to check the grid
circuit by means of signal tracing.

Turn on signal generator on and off switch,
place the modulation switch in the modulated
position, set signal generator tone control to
0.5 and place shielded lead assembly in jack
marked "audio." Ground the black lead to
the radio chassis. Turn on radio receiver with
volume to maximum position.

With red lead touch pin marked "P'' on
the 6V6GT tube. If you have no signal, check
the following :

1. Check or replace speaker.
2. Check or replace audio transformer.
Touch pin "G" on 6V6GT tube. If no sig-

nal check or replace 6V6GT tube.
Touch pin "P" on the 6SQ7 tube. If no

signal check the following:
1. Check or replace capacitors (Illus. Nos.

25, 26, 27, and 28).
2. Check or replace tone control.
Touch pin "G" on 6SQ7 tube. If no sig-

nal, check or replace 6SQ7 tube.
Touch the two pins marked "DP" on

6SQ7 tube. A signal should be heard on
each one. If no signal check or replace 6SQ7
tube.

Change the signal generator shielded lead
to the intermediate frequency "I.F." jack.
Tune signal generator to exactly 262 and set
band switch in "A" position. Turn the signal
generator volume control about one-third
open and touch pin "P" on intermediate fre-
quency 6SK7 amplifier tube. If no signal,
check the following:

1. Check or replace intermediate frequency
transformer.

2. Check or replace volume control.
3. Check or replace capacitor (Illus. No.

23).
4. Check or replace resistor (Illus. No.

44).
Touch pin "G" on i -f 6SK7 amplifier tube.

If no signal check or replace 6SK7 tube.
Touch pin "P" on 6SA7 tube. If no signal

check the following:
1. Check or replace intermediate frequency

transformer.
2. Check . or replace sensitivity control.
Touch pin marked "G" on 6SA7 tube. If

no signal check or replace 6SA7 tube.
Change the signal -generator shielded lead

to the radio frequency "R.F." jack, tune sig-
nal generator to exactly 1000 kc and set band
switch to "B" position. Tune radio to 1000
kc. Touch pin "P" on 6SK7 amplifier tube.
If no signal check the following:

1. Check or replace radio frequency coil
(Illus. No. 3).

2. Check or replace oscillator coil (Illus.
No. 4).

3. Check or replace capacitors (Illus. Nos.
18, 19A, 19B, 20 and 21) .

Touch pin "G" on r -f 6SK7 tube. If no sig-
nal check or replace 6SK7 tube.

Place a 0.000075-0capacitor on the end of
red lead and plug in antenna socket. If no
signal check the following:

1. Check or replace antenna coil (Illus.
No. 1).

2. Check or replace choke coils (Illus. No.
2).

3. Check or replace antenna trimmer (Illus.
No. 16).

4. Cheek or replace resistors (Illus. Nos.
37 and 42).
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the Du Mont type 2OcP4
For the set that follows the "seventeen" in
rectangular pictures, Du Mont supplies the
"twenty" all -glass rectangular Type 20CP4.
Another in the series of Big -Picture Teletrons
employing the NEW Bent -Gun for edge -to -
edge sharpness that makes the difference in
picture tubes of this size. The gray filter face
plate improves contrast.
The first picture tube designed with the
industry "standard" neck length of 7N6".
Our Commercial Engineering Department
invites all design inquiries.

Allen B. Du Mont laboratories, Inc., Cathode -Ray Tube Division, Clifton, N. i.

Please mention Successful Seevicing when answering advertising.

"Trademark
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VACATION TIME
The office of John F. Rider

Publisher, Inc. will be closed for
vacations from July 21 through
August 5. Please try and antici-
pate your needs and send your
orders and requests for sche-
matics in to us before July 21 or
after August 5. We'll be back all
sunburned and rested on August
6, ready to serve you again.

Jewel 349, 949
Model 349 is the same as Model 949. The

Alignment Procedure for these models is the
same as that for Models 921, 935 and 936,
except that "Reduce input as needed to keep
output near 1.28 volts (0.5 watt)" should
read "to keep output near 0.4 volt (0.5 watt),"
and in the third column, 12BE6 grid (men-
tioned twice) should read 1R5 grid. The
Parts List for Models 349 and 949 is given
below :

Ref.
No,

Part
No.

CI 30.17A

C2, 3, 11 32-4

C4, 6 32-29

CS, 7 32.17

C8 32.20.

C9 32.5

C10 32.32

C12, 13 3S-4
C14 31.16A

C1S 31-17

RI 20.49
R2 20-46
R3 20-6
R4 20.42
15 20.57
R6 20.53
R7 20.74
18 20.14
R9 20.31
Rio 20-143all 20.134
1112 20.109
R13, 14 20-67
R15 50-17

TI 61.12
T2 61.13
L1 62-16
L2 60-10
SI 65-4

73.3
80.15

120.28
120-29
W122.24
W122.19
123-9

Description
Variable capacitor, 2 gang,

420 fs' 162 µµf
Tubular paper capacitor,

0.05 µf, 200 y
Tubular paper capacitor,

0.01 /of, 200 y
Tubular paper capacitor,

0.002 ¡of, 200 y
Tubular paper capacitor,

0.005 µf, 200 y
Tubular paper capacitor,

0.05 µf, 400 v
Tubular paper capacitor,

0.2 µf, 200 y
Mica capacitor, 100 µµf, 500
Electrolytic capacitor,

50 x 30 µf, 150 v

INDEX OF CHANGES
Model Page Number

Successful Rider Manuals
Servicing From To

TELEVISION CHANGES

Admiral Ch. 20Z1 24

Andrea CVK 19 Nor
mandy Ch. VK-19

Belmont
C1602 Series C,
Ch. 16AX29
Ch. 12AX27

Capehart Farnsworth
335B, 335M, Ch.
CX33S, C-303

CX33

2 2-8 2.22
*2.9, 10. *2.37
3-1 3.3, 4
5.1,2 -

6
2 5.1 5.8

Page 8, May issue of
Successful Servicing

6
Page 10.12, May issue

Successful Servicing
5.1 5-12
6.1 6-20

C6.2 -
Crosley 9-409M3-LD,

9-419M 1-LD,
9422M.LD 20

DuMont RA105, RA -106 2

Emerson Ch. 1201248 3

621, 628, Ch. 120098B;
622, Ch. 120098P; 630,
Ch. 120099B 24

Garod 14CT4, 16CT4,
16CT5, 19C6, 19C7,
1671, 1672, 1673,
1674, 1675, 1900,
1974, 1975, Series
97 and 98 6, 8, 10

General Electric 818 . 3

12C107, 12C108,
12C109, 12T3, 12T4 13
16C110, 16C111,
16C115, 16T1, 16T2 5

v Industrial 248, 348, Ch.
IT -35R, Ch. IT -48R 12, 13

Electrolytic capacitor, 200 µf,
15 v

LOOK, w, 20%
3.3M, w, 20%

w, 20%4, 1 w, 20%
rl, 1/4 w, 20%

'.'/M, 1/4 w, 20%
220K, 1/4 w, 20%
1M, 1/4 w, 20%
47 ohms, 1 w, 10%
2.5K, 8 w, 5% ww
2.7K, 1 w, 10%
1.5K, 1 w, 10%
1K, 1/4 w, 10%
Volume control, 1 megohm,

DPST switch (S2)
Input i -f transformer
Output i -f transformer
Loop
Oscillator coil
Manual slide switch, DPDT
Selenium rectifier, 65 ma
4" p.m. speaker with output

transformer
Leatherette cabinet
Front panel and baffle board
Volume knob
Selector knob
Plastic dial.

Olympic 752, 752U, 753,
753U, 755, 755U,
764, 764U, 766, 766U,
767, 769 5

Trad TT-63SH 24

Tray -ter 14B50, 14C50,
16R60, 16R70

16G50, 16GSOA, 16R50,
16R50A, 16T50, 16T50A

Westinghouse H-251, Ch.
V.2150.81, V-2150.82,
V2150.84

6

18

Zenith Ch. 22H2OZ 6
Ch. 22H20

2-5
*2.5
C31
C4-2

2.34
*2.57
5.27

C62

5-1
5-18
5-15
4-24

C6-4

2,33
*2.55, 56

*2.58
5.31

5-14
5-20
5-17
4.33

5.35 5.44

6-35 6-44

3-1
C4-4
C5-2

5.1

6-1
6-1

6.1
6.3

5.1

3-8

6-11, 12
6-15

6-2
6-4

5-10

4-9 416

6.1 6.20

RADIO CHANGES

Chevrolet 986067 20, 22 16.1

General Electric 600, 601,
603, 604 20 21.57

Jewel 349, 949
921, 935, 936

United Motors 980979,
Buick

980868

24 20-5
20-3 20-4

20 18.20 18.21
20.26 20.31

t The Rider Manual Page Numbers given under Tele
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num-
bers preceded by an asterisk (*) apply to the 81" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

Admiral Ch. 20Z1
Microphonics in television tuner 94C21-2

can be due tó vibration of loose wires or loose
components. In some instances, the ceramic
stator plate M118 (tuning stator) has been a

of source of microphonics since the rivets which
fasten this part to the tuner chassis may be
loose. This can be remedied by soldering the
plate mounting bracket to the tuner chassis.
To solder the plate mounting bracket to the
tuner chassis, remove the bakelite tuner shaft
bearing plate at the front of the chassis and
also the grounded tuning stator plate M107,
and move the tuner shaft M104 forward.

Intermittent or noisy operation noticeable
when the channel selector knob is "rocked"
is commonly due to a broken coil section, or
dirty or loose coil contacts (see information
for 20X1, 20Y1 chassis). In some instances
it has been found that the turret retainer
springs M125, holding the turret in the hous-
ing, do not have sufficient pressure on the
turret shaft to hold the turret firmly enough
to insure good contact. A heavier spring
made from .057 stock was used in later tuners.
The old spring was made from .049 stock.
All replacement springs are made of the
heavier stock, although the part number re-
mains the same, 98A45-85.

Trad TT-63-SH
The following changes have been made in

Model TT-63-SH. Resistor R181, the 1200-
ohm resistor going to the red lead of T109,
is now connected to the +290 -volt line, in-
stead of to the +270 -volt line. The value of
resistor R203, connected from pin 8 of V123
to the +270 -volt line, has been changed from
1800 ohms to 3000 ohms. A connection to
the +290 -volt line has been added at the
junction of C160A, C158A and L120.

e
Emerson 621, 628, Ch. 120098B; 622,
Ch. 120098P; 630, Ch. 120099B

The 1500 -ohm cathode resistor R91 should
go from pin 3 of V20 to the B- line, and not

16.4 to the junction of R90 (horizontal hold con-
trol) and R92 as shown on the schematic

21,60 for Ch. 120098B.
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The Public Howls
travels around the nation, we hear

more and mare ahout licensing the television
servicing industry, Two issues are involved.
(hie of these is safeguarding the people's
funds when they pay in advance for service
0, be delivered in the future. The second is
technical competency. If one is to judge by
lurid tales which appear almost daily in dif-
ferent newspapers throughout the nation, it
is safe to forecast that regulation of television
see icing is inevitable in several major tele-
 ision centers before the end of 1951. How
tar the program will spread is indefinite, but
the patterns set by large cities can well be-
come the basis for state-wide regulation.

Itut this is not the story of television licens-
ing or regulation, although what we have to
sas-is related to it. We are interested in
the question of technical competency in TV
servicing. Most certainly it is an important
subject. While we have the utmost confidence
in the survival of AM radio, if not FM, it
is pretty certain that the financial future of
the servicing industry lies in television.

Technical Competency - How?
1-iow does one achieve technical compe-

tency Not by any one thing alone. Rather,
it is a combination of a number of things,
a result of complete understanding of the
retire activity. It would be so much pleasanter
and simpler for all, if the development of tele-
vision receivers were at a static level so that
everyday servicing operations would be con-
ducted on receivers which contained similar
circuitry. In other words, if nothing but ex-
perience were necessary to increase compe-
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IT'S

KNOW-HOW
THAT COUNTS

BY JOHN F. RIDER

tencv. Such is not the case, however, and
in that respect television servicing is not
comparable to any other kind of service ac-
tivity.

Television receiver circuit design is in a
state of flux and will more than likely remain
that way for quite a while. Competition de-
mands that costs be reduced and the market
enlarged: that the effective range of television
receivers be increased, thereby creating more
viewers for a station; that the number of
controls be reduced to make operation easier ;
that receivers be made more stable, more
sensitive. All of this forces never -ceasing
research for new tubes, new component de-
signs, and new combinations of circuits to
achieve these ends. The differences in end
product resulting from research may not be
too evident when things function properly,
but the moment a television technician is
called upon to probe the innards of a receiver,
he is face-to-face with the many artifices of
communication equipment engineering.

Research Never Ceases
Many servicemen state that it would not

be half so bad if the new designs were known
beforehand. One can understand, however,

that this is impossible, for then a manufac-
turer who has spent much time and money
in research would be orienting the thinking
of his competitors, defeating his own efforts.
Of course, in many cases, coming events cast
their shadows before, as in the contents of
numerous research papers which appear in
the different engineering publications. But
even these do not always disclose the com-
mercial end product, the specific circuit which
eventually appears in the receiver. Frequently,
this circuit may not see the light of day until
perhaps two or three years after the pre-
liminary disclosure.

Training Must Go On
tinder such circumstances how does one

achieve technical competency in television
servicing? Is it just schooling? Obviously
the answer is in the negative, for, after all,
even the finest school is limited in the length
of its course and the scope of its training.
The school lays the foundation; it is then up
to the graduate to perform the labors neces-
sary to build on that foundation. No school
course can be so broad in its coverage as to

(Continued on page 7)



2

leleoidiaft elia«
Montgomery Ward 94WG3022A,
94WG-3026A, 94WG3029A

The following information supplements the
Picture I -F and Trap Adjustment Alignment
Table and replaces the Retouching of Picture
I -F adjustments and Response curves sections.
Checking Picture I -F Adjustments-The re-
sponse curve, secured after completing steps 5
through 12 may be observed by connecting the
sweep generator to the TEST POINT (as
shown in Fig. 1) which is the junction of R-6
and R-7, and by connecting the oscilloscope
to the junction of L-8 and R-51. The marker
signal generator should be loosely coupled to
the sweep generator output leads.

With the Contrast control set at -3 volts
(Step 5) the response curve should be ap-
proximately flat tapped as shown in Fig. 2.
A 25.75 -Mc (picture carrier) marker signal
should appear approximately 45% down, and
a 23.0 -Mc marker approximately 10% down.
A 21.25 -Mc signal (sound carrier) and a
27.25 -Mc signal (adjacent sound carrier)
should have zero response. Some final adjust-
ment of T-1 (bottom), L-5, T-10 (top), and
L-7 may be required to secure an ideal re-
sponse curve. The portions of the curve
affected by these adjustments are shown in
Fig. 2. Do not change trap adjustments T-1
(top), T-5 or T-10 (bottom) after they have
been set according to steps 6, 7 and 8.

S -25A5
TUNER

6C4
OR
6484

TEST POINT

Fig. 1. Test point for Montgomery Ward
Models 94WG-3022A, 94WG-3026A,

94WG-3029A.

In areas of low signal strength it may be
desirable to increase the i -f sensitivity by
aligning the i -f with a -1 volt setting of the
contrast control. If this is done the response
curve will be approximately as shown in
Fig. 3. The marker signals should have the
same relative positions as for -3 volt align-
ment.
R -F Response Curves-The response curves
shown in Figure 18 for the "A" Series may
be observed by connecting the sweep generator
and the marker signal generator (loosely
coupled) to the antenna input and by con-
necting the oscilloscope to the TEST POINT
(junction of R-6 and R-7) on the tuner as
shown in Fig. 1.

23.0
10% DOWN

21.25

25.75

1

45% DOWN

2725

22.8 23.9 24.5 26.0

Fig. 2. I -f response for -3 volts on contrast
control.

The response curves obtained in this check
indicate the accuracy of adjustment of the r -f
and converter coils. Any appreciable varia-
tion from the curves shown in Figure 18
indicate coil misalignment. If such a condi-
tion is found the entire tuner unit should be
returned to the factory for repair. To check
for correct oscillator coil adjustment on each
channel connect the sweep generator and the
marker signal generator (loosely coupled) to
the antenna input. Connect the oscillator to
the junction of L-8 and R-51. The response

22.8 23.9 24.5 26.0

Fig. 3. I -f response for -1 volt on contrast
control.

curve should be approximately the same as
for the i -f response check. The picture car-
rier marker should be approximately 45%
down and the sound carrier at zero level.
To adjust each oscillator coil, set the Fine
Tuning control in the center of its range and
adjust each coil screw to properly position
the markers.

The following miscellaneous parts have
been added. Most of these parts are required
because of the addition of brown and white
cabinets.
Ref. No. Description

093 Cover, back cover (white)
RAB-094 Cover, back cover (brown)
RAG063 Cover, loop cover (maroon) substitute

for RAC -057
RAG069 Cabinet, maim body (brcwn) includes

hinge
RAC -070 Cabinet, main body (white) includes

hinge
RAC -071 Cover, front cover (white) includes

hinge
RAC -072 Cover, front cover (brown) includes

hinge
RAC -075 Cover, loop cover (white)
RAC -076 Cover, loop cover (brown)
RAI.007 Stop, cover stop
RDK-173 Knob, brown control knob
RHR.004 Rivet, tube socket rivet
RHY-009 Handle, cabinet handle
RSW.070 Switch, power, operates in conjunction

with lid.

Belmont C-1602, M-1601, Ch. 16AX23,
16AX25, 16AX26

In early production of the above chassis,
the 6V6 plate supply voltage was connected
through the fuse. If the fuse happened to
blow, the 6V6 plate supply voltage (350 volts)
would be cut off leaving the screen at 240
volts, a condition which will cause damage
to the tube. It is suggested that whenever a
16 -inch set is received for repair the follow-
ing change be made : Disconnect the red lead
of the vertical output transformer from the
B + point and reconnect to pin 5 of the power
jumper socket. If the fuse blows after the
change is made, the plate will remain at 350
volts and the 6V6 tube will not be damaged
by excessive screen current.

The following modification has been made
on all chassis starting with group numbers
7500 and up, and it is suggested that it be
made on all chassis with group numbers below

Successful Servicing, July, 1951

7500. The modification will limit the 1X2
filament voltage and prevent tube failures.
A 10 -ohm, 1/2 -watt, 10% resistor (Part No.
C -9B1-38) is added in parallel with each of
the two 1X2 tube filaments. The resistor
should be connected from pin 1 to pin 5.

Admiral Ch. 20T1, 20V1
A circuit change has been made in these

chassis as follows : Resistor R314 (680,000
ohms) is no longer connected to pin 7 of
V304, the 6AL5 video detector and agc, but
now goes from pin 1 of V304 to the junction
of R317 (4700 ohms) and L303. Remove the
tuner agc lead (white) from the agc lug and
ground the wire to the chassis.

A new p -m focus assembly is being used
in some of the 20T1 and 20V1 chassis. The
following information is a supplement to the
"Installation and Service" notes for these
chassis and is to be used only for those chassis
employing the p -m focusing assembly. This
assembly consists of a mounting bracket, a
picture positioning lever, and a permanent
magnet focusing control. Three alternate
types of p -m focus assemblies are used. These
assemblies (Part Nos. 94C33-1, 94C33-2,
94C33-3) are electrically and physically in-
terchangeable. However, they differ slightly
in location of adjustments and methods of
adjusting. Part No. 94C33-1 has the picture
centering lever mounted between the focus
assembly mounting plate and the focus mag-
net, and has the focus control shaft located
below the picture tube socket. Part Nos.
9403-2 and 9403-3 have the picture center-
ing lever extending from the back of the
focus magnet, and have the focus control
shaft located above the picture tube socket.
The parts eliminated from the B+ (filter)
circuit when the p -m focus control is used
are focus coil L404, focus control R445, and
resistor R444. Electrically these parts have
been replaced with resistor R505 (200 ohms,
10 w, Part No. 61A7-20). Resistor R505 is
connected between filter capacitor C409B and
C409C. The screen R438 (6800 ohms, 2 w)
formerly connected to the junction of fuse
M401 and C430 (0.1 µf) is now connected
to the opposite side of C430 (junction of
white lead from deflection yoke T403B and
C430) .

Focus adjustment can be made without re-
moving the cabinet back from the receiver.
Set the picture control for normal picture
and the brightness control at slightly above
average brightness. Insert a screwdriver
through the hole near the center of the cabi-
net back. When the screwdriver blade en-
gages the slot at the end of the focus control
shaft, rotate the control to the right or to
the left until the picture is in sharp focus.
Slight rotation in either direction generally
should bring the picture into focus.

If the picture is off center, it can be centered
by using the picture positioning lever, and,
when necessary, repositioning the p -m focus
assembly around the picture tube neck. Fol-
low the instructions given below :

To center the picture: (1) Adjust ion trap
as instructed in the "Installation and Service
Notes." (2) Center the picture by adjusting
the picture positioning lever. Note that the
picture positioning lever can be moved side-
ways, and up and down. It may be necessary
to reduce picture height and width to de-
termine correct centering unless a test pattern
is used: (3) Readjust the ion trap.

For difficulty in centering the picture : (1)
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Adjust the ion trap as above. (2) Slightly
loosen the two screws which mount the p -m
focus assembly to the yoke bracket. Facing
the back of the chassis, move the p -m focus
assembly fully to the left while rotating it
counterclockwise (to the left as far as pos-
sible). Then tighten the two mounting
screws. (3) Center the picture with the pic-
ture positioning lever. If the picture cannot
be centered with the lever, it may be neces-
sary to repeat Step 2, resetting the focus
assembly slightly off center in another direc-
tion and then centering the picture with the
picture positioning lever. (4) Readjust the
ion trap.

ORDER YOUR COPY NO W
RIDER TV VOLUME 6

Admiral 32X15, 32X16, 32X26,

32X27, 32X27A, 32X35, 32X35A,

32X36, 32X36A, Ch. 20Z1

Models 32X27A, 32X35A and 32X36A are
the same as Models 32X27, 32X35 and 32X36
in that they use a 94C21-2 tuner, a 5B2 radio
chassis, a 2PA1 power supply, and a 20Z1
television chassis. They differ, however, in
that the locations of the radio-phono unit and
the television receiver are reversed. Models
32X27A, 32X35 and 32X36 have the tv com-
partment on the right side of the cabinet, and
Models 32X27, 32X35A and 32X36A have
the tv compartment on the left side of the
cabinet facing the front of the set. Conse-
quently, with the exception of the cabinet
parts listed below, the Parts List for Models
32X27A, 35A and- 36A are identical to those
given for Models 32X27, 35 and 36, and
Chassis 20Z1 and 5B2. The following parts
should be added to the Cabinet Parts List for
Models 32X15, 32X16, 32X26, 32X27, 32X35
and 32X36.

Part
Description No.
Back, cabinet (for radio-phono and
album compartment)

32X15, 32X16 43C 128.1
32X26, 32X27, 32X35, 32X36 43C 128.2
32X27A, 32X35A, 32X36A 43C 1291

Back, cabinet (for television compartment)
32X27A, 32X35A, 32X36A A3225

Base, cabinet
Blond (32X27A) 35E 123-55
Walnut (32X35A) 35E 124.57
Mahogany (32X36A) 35E 124.58

Cabinet, wood
Blond (32X27A)
Walnut (32X35A)
Mahogany (32X36A)
Walnut (32X35)
Mahogany (32X36)

Carton and fillers
32X35A, 32X36A 44B 172
32X27A

Decal, cabinet refinishing (consists of 2
panel decals and 7 decal strips)

32X35, 32X35A (walnut)
32X36, 32X36A (mahogany)

Door catch and strike plate
Walnut (32X35A), mahogany (32X36A) 35E 124.56
Blond (32X27A) 35E 123S9

Door, record compartment complete
Blond (32X27A), 16" x 14" 35E 12353
Walnut (32X35A), 143/4" x 14" 35E 12453
Mahogany (32X36A), 14.4/5" x 14" 35E 124.54

Doors, tv and radio-phono compartment
(matched pair)

Blond (32X27A) tv door: 18" x 163/4",
radio door 16" x 153/x"

Walnut (32X35A) tv door 18" x 163/4",
radio door 15 x 153/4" 35E 12450

Mahogany (32X36A) tv door 18" x 163/4",
radio door 15" x 153/4" 35E 124.51

Gasket, sponge rubber (for back of picture
window, includes cardboard backing)

32X26, 32X27, 32X27A, 32X35,
32X35A, 32X36, 32X36A 98A 61.7

Hinge, knife door (pair)
32X27A (blond) 35E 123.57
32X35A (walnut) 32X36A (mahogany) 35E 124.55

Socket, pilot light (with 50" lead) 82A 1160
Socket, cable and plug, pilot light A3192.

35E
35E
35E
35E
35E

44B

123.6
124.4
124.5
115.1
115.2

173

35E 116.63
35E 116.64

35E 123.51

Westinghouse H -216A, Ch. V-2146-

45DX
The chassis used in this model incorporates

provisions for phono operation which are not
indicated on the schematic diagram. A DPDT
switch is inserted between point "D" on the
schematic and the 0.01-µf capacitor C213. The
switch is connected so that in one position,
the output of the ratio detector (point "D") is
connected to C213 as shown on the schematic
for this chassis, while in the other position
point "D" is grounded and C213 connects in-
stead to a phono connector on the chassis.
Parts for this circuit are as follows : V -3254S
Connector, phono; V-5406 Switch, TV-phono.

Westinghouse H-242, Ch. V -2150-31A
In later production of Model H-242, a

V -2150-31A chassis is used. The differences
between this chassis and the original V-2150-
31 chassis are in the high -voltage power sup-
ply. As shown in Fig. 1, a 6Y6G high -voltage
oscillator tube is used instead of a 6V6/GT,
and the high -voltage power supply circuit is
different. The physical appearance of R463,
which is connected in series with the focus
control, is different in later production chassis.
The new resistor is covered with asbestos, and
the assembly of resistor and asbestos is desig-
nated part No. V-8214. The electrical ratings
of the old and new resistors are identical. The
red wire that runs from the tie point for the
old resistor to the tie point for the new re-
sistor should be clipped from the circuit when
the new resistor is installed.

It may be noted that the 3rd i -f amplifier
screen dropping resistor R348 is designated
100,000 ohms in the service notes. This is
the correct value for the resistor. However,

in early chassis a 47,000 -ohm resistor is used.
In chassis containing the 47,000-ohm resistor,
it may be possible to reduce noise at the
cathode-ray tube grid by increasing the value
of R348 to 100,000 ohms.

B+,CONNECTS TO
SAME POINT AS IN +10,500V

R502 V-2150-31 CHASSIS

OSC.TRIM.68R

I°059

6Y6 -G
H.V. OSC.

R511
68K

5

HI -VOLTAGE
COIL

L502

R504
100K

0504
T 500

MMF

C505 T500 -
MMF

1B3/GT
H.V. RECT.

Fig. 1. High -voltage power supply Westing-
house Ch. V -2150-31A.

The parts list for Chassis V -2150-31A is
the same as that for Chassis V-2150-31 except
for the following changes and additions.
Change the part numbers of C204 to C212,
inclusive, to read "V-6023-" rather than "V-
6203-." Change R463 to read as follows :
R463, V-8214, Resistor assembly, 110 ohms,
3 w, Focus coil shunt.
Ref.
No. Part No. Description
C515 RCM20B271K Capacitor, grid coupling,

270 µµf
R510 RC40AE333K Resistor, screen dropping,

33,000 ohms, 2 w
R511 RC20AE683K Resistor, grid bias, 68,000

ohms, 1/2 w
L502 V.9279-1 Coil, r -f choke (V -2150.31A

chassis)- V.9278 Coil, hi -voltage (V'2150.31A
chassis).

What Reviewers Say About

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

Proceedings Of The
B.R.E.

"This book was designed to be a
working manual for many kinds of
organizations and people concerned
with master -television systems. The
authors have succeeded to a remark-
able degree in satisfying technical
completeness and yet insuring the lay-
man's comprehension by treating prob-
lems and their solutions.

Although primarily presented for
those whose interests are in manufac-
ture, sales, installation, maintenance,
and use, this is also a tutorial work of
interest to radio engineers.

The information is clearly presented
in an easily readable manner. The book
also covers video distribution systems,
and provides an appendix with landlord
agreement, survey report, and tenant
letter forms."

Radio News
"A thoroughly practical 'how -to -do -

it' text which covers all phases of the
installation, maintenance, operation,
construction, and merchandising of
master antenna systems for television
reception.

The book is clearly written and both
technical and non -technical personnel
should experience no difficulty in grasp-
ing the material."

Industrial Arts And
Vocational Education

"Its seven chapters cover the in-
formation about basic television an-
tenna systems, the need for master
antenna systems, nonamplified and
amplified antenna systems, how to in-
stall master systems, the video distri-
bution systems, and merchandising
these systems.

The book contains clear expla-
nations, illustrations and wiring dia-
grams."

a RIDER publication
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WE GUARANTEE that RIDER BOOKS will show you
*how to do BETTER and MORE PROFITABLEservicingjobs...
This practical book tells you everything you should know
about an oscilloscope ! WHAT it is ... what it can DO
.. and HOW to use it properly

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by John F. Rider and Seymour D. Wien

The FIRST and ONLY book that so fully and clearly
describes the 'scope ... its construction . .. its capa-

bilities ... its applications in communications, engi-

neering, research ... with thousands of time -saving

and labor-saving references, charts, waveforms, etc.

All oscilloscopes produced during the past ten years, a total of

more than 70 different models, are accurately described-with speci-

fications and wiring diagrams.
Planning to buy or build a 'scope? This book will help you select the

type best suited to your needs! If you already own one, the book will

show you how to increase your instrument's usefulness in a thousand

and one ways.
992 Pages 500,000 Words 3,000 Illustrations
81/2 x 11" Size  22 Chapters Completely Indexed

Easy to Read Cloth Bound And only $9.00

TV and OTHER RECEIVING ANTENNAS
(Theory and Practice)
by Arnold B. Bailey

Tells you ... WHAT each type can do .. .
HOW to use it . . . and WHICH is best!

This is a text book on all types of receiving anten-
nas. If you have any questions-you'll find the an-
swers in this book! engineer, stu-
dent, teacher, service technicians - all can use

this text. WE GUARANTEE IT! Antenna data never before published any-
where will be found in it. And it's readable-because mathematics has
been translated into charts and graphs.

606 Pages ... 310 Illustrations And only $6.00

Order this RIDER book, the ONLY text that gives you complete
information on all the mechanical and electrical considerations.

TV INSTALLATION TECHNIQUES
by Samuel L. Marshall

KNOW the absolute facts about such things as ice
loading, wind surface, and mounting requirements-
whether for short chimney -attached mast or an 80 ft.
tower, including foundation.

HAVE at your fingertips, accurate data on receiver
adjustments in the home ... municipal regulations
governing the installation of TV antennas and masts
in all of the major television areas in the U.S.

SURE to help you wherever and whenever any part of the installation
requires "doping out"! A TIMELY and IMPORTANT book!

336 Pages 270 Illustrations 51/4 x 8S/a Size

Cloth Bound And only $3.60

FM TRANSMISSION AND RECEPTION
by John F. Rider and Seymour D. Untan

The entire system of frequency modulation is ex-
plained thoroughly ... all types employed in ama-
teur radio, television, broadcast, railroad, aviation,
marine, police, point-to-point and mobile receivers.
Basic theory, transmission, reception, circuit de-
sign and servicing are covered, with mathematics
kept to a minimum. Almost all of the presently used
FM commercial transmitters are described in detail.

460 Pages, Profusely Illustrated $3.60

Beat the Tube Shortage!
This Sensational New RIDER Book ShowsYou HOW to Do It!

RECEIVING TUBE SUBSTITUTION GUIDE BOOK
by H. A. Middleton

For AM -FM -TV Receivers and
Allied Equipment!

 2500 Radio and TV Tube Substitutions Arelisted!
 TV Receiver Filament Wiring!
 Heater Substitution Wiring Instructions!
 Tube Types Classified By Functions!
 And A Wealth Of Other Priceless Data!

EXTRA! In addition to tube information ... this sensational bookcontains material on Cathode -Ray Tube Characteristics,
Complete TubeCharacteristics Chart, Ballast Tube Data, Pilot Light Information,Resistors-Capacitors-Transformer

Color Codes, Transformer Substi-tution, Fixed Condenser Substitution, etc... .

224 Pages in Heavy Durable Paper Cover. 81/2 x 11"
Only $2.40

New ... Revised ... Enlarged
RADIO OPERATOR'S LICENSE Q and A MANUAL

by Milton Kaufman

All the QUESTIONS and ANSWERS for the FCC
New Elements 2, 5 and 7 have been

included-and Elements 3 and 6 have been revised
as of the September, 1950, FCC Supplements. How-
ever, the outstanding feature of this book is a

THOROUGH FOLLOW-THROUGH ... a carefully pre-
pared discussion of the answer to the technical question, so necessary
for an absolute understanding of the answer.
ELEMENT VIII: SHIP RADAR TECHNIQUES, is now available in a

separately -bound booklet. Uses the same question -answer -discussion
treatment as the text.
32 pages ... heavy, durable cover %ó¢`
766 Pages, Hundreds of Explanatory Diagrams.. $6.60

TV MASTER ANTENNA SYSTEMS
by Ira Kamen and Richard H. Dorf

50 million dollars will be spent in 1951 for TV

Master Antenna Systems installed in apartment build-

ings, hotels, hospitals, etc.... in both new and old

buildings. In TV MASTER ANTENNA SYSTEMS, the

authors provide a practical working manual which

deals with installation, maintenance, usage, etc. This

book shows how the Master Antenna is installed,

how it works, and how you can capitalize on this fast-growing field.

368 pages 234 explanatory illustrations.

Cloth bound
Only $5.00

WE GUARANTEE your satisfaction! Make
these books PROVE their value to you. Examine

them at your favorite jobber. If he does not have
them, send your order to us.

JOHN F. RIDER,

JOHN F. RIDER PUBLISHER, Inc.
480 Canal Street, New York 13, N. Y.
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CURTAIN TIME
The TV Factory Service Manager

No one can deny that much is to be desired
in TV servicing. The public is not yet receiv-
ing the satisfaction it deserves in connection
with maintenance. This cannot be placed in
the lap of servicemen only. Some of the re-
sponsibility rests on the shoulders of other
groups in the TV industry. Many TV service-
men have voiced opinions concerning TV
servicing which warrant a great deal of atten-
tion among those who produce the nation's
receivers. Granted that a TV receiver manu-
facturer tries hard to produce a good receiver
and to make his parts available, the fact re-
mains that there is still much to be done at
the manufacturing level.

For instance, some TV receiver manufac-
turers provide very convenient test points at
different places on the chassis. Others do not.
These test points are very important to the
individual who ultimately services the re-
ceiver. It speeds up the operation, reducing
the cost to both the serviceman and the public.
The presence or absence of test points is most
probably decided by those who engineer the
receiver. It is understandable that every
penny saved in the construction of a TV re-
ceiver is important, but it seems to us that

No. 9

WOrth 4-8340
WOrth 4-8341

giving recognition to the servicing phase dur-
ing the design of the equipment is equally
important. Frankly, we believe that the ser-
vice managers of the different TV receiver
manufacturers should have a greater say in
the output of the nation's TV factories. Their
suggestions may add slightly to the cost of
a TV receiver but what they will save the
public and the servicemen will in the long run
more than repay the added cost. We'll hazard
the statement that all factory service managers
will recommend test points in TV receivers.

Sales as well as engineering management
in TV manufacturing organizations must
realize that word-of-mouth advertising by
the TV servicemen of the nation can be favor-
able or unfavorable. It can defeat or aid the
magazine, newspaper, radio and TV sales
efforts of the receiver manufacturers. The
relationship between the TV set owner and
the servicing group is very close-much more
tightly linked than in the case of radio. This
is so because the public generally has only
one TV receiver and does not wish to part
with it for even a day. The public lends a
willing ear to all statements about a receiver,
especially when the device has developed a
failing which is difficult to remedy.

The service managers of the manufacturing
companies are the ones who receive the com-
ments of the trade and the public. Their
shoulders are broad and we know from per-
sonal contact that they are capable of carry-
ing the load. But that is not the answer. The
practice of some TV manufacturer should be
the practice of all-approval of the receiver
design by the service manager prior to pro-
duction. Then and only then will TV receiver
manufacturers save themselves many head-
aches and servicing problems. The suggestion
is not extraordinary. It is being done today !
Unfortunately, however, it is not being done
by enough manufacturers.

There are good reasons why a TV receiver
should be designed in such a way that the
physical layout lends itself most effectively to
future service operations. To provide ade-
quately for service is not a reflection upon
the engineering capabilities of the organiza-
tion. On the contrary, it denotes a complete
understanding of the numerous conditions
which surround the operating life of the re-
ceiver. The more easily a TV receiver can be
repaired, the greater is the return received by
a customer on his investment, for the receiver
will then be out of use for the least possible
amount of time.

In this respect the service manager can be
of utmost aid. He knows what is happening
in the field. He knows what is needed service -
wise. He is the one who hears the gripes and
is able to give valuable counsel about their
elimination. Exposing the engineering de-
partment to the thinking of the service de-
partment cannot help but prove beneficial.
The engineer has a choice of many designs
for one receiver-the one which is most effec-
tive for future servicing is the one which
should be chosen.

There is no conflict between service and
engineering. It is simply a meeting of the
minds with the same goal in view-most
rapid service with maximum satisfaction to
the public. Mr. Manufacturer-give your
service manager a greater voice in your TV
receiver design and production, and be hap-
pier in the long run!

JOHN F. RIDER

OLD SETS - NEW SALES
!q n \ 11 1'S RIGHT, ALL THESE TV SETS0"

ON SALE ARE TRADE -INS -I'VE
N. OVERHAULED AND REPAIRED

EVERYONE OF THEM

-11-IAT MUST HAVE
BEEN SOME JOB!

YOU'RE RIGHT- BUT "THE JOB
WOULD HAVE BEEN
IMPOSSIBLE wITHOUT
RIDER'STV MANUALS -
EVERY SINGLE SET WAS
IN THEM - I REPAIREDTHEM

JUST THE WAY MANUFACTURERS
MADE THEM,USING

FACTORY -AUTHORIZED
DATA IN RIDERS!

WITH RIDER TV MANUALS
THAT REMINDS ME, I HAVE

TO BUY RIDER'S T V 7 -
IT'S GONNA BEOUTTHIS
MONTH, AND IT'S THE

BIGGEST AND BEST TO
DATE, EQUALTO 2352
PAGES (8'/zx I l)

rY
VOL

5

-ry
VOt-

WHAT'S THE DOPE ON IT")

COVERAGE IS UP TO SUMMER

1951 FOR74 MANUFACTUR
AND ALL PAGES ARE FILED
IN PLACE -ITS ANOTHER
RIDER TIME SAVERAND
MONEY MAKER!

1Ar
YD.6ÑrwPR
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ANY SERVICEMAN CAN DO IT...
More jobs in Less time = Greater Profit!

With a COMPLETE Library of RIDER AM -FM -TV MANUALS you have all the
information you need for a quick, efficient, profitable servicing job. Have
at your fingertips these..

,-EXCLUSIVE RIDER MANUAL FEATURES:-.\

 CIRCUIT ACTION DESCRIPTIONS
 COMPLETE ALIGNMENT DATA
 SIGNAL WAVEFORMS

FOR TROUBLE SHOOTING
 LARGE, EASY -TO -READ DIAGRAMS
 COMPLETE PARTS LISTS AND VALUES
 UNPACKING AND INSTALLATION DATA
 FACTORY AUTHORIZED DATA

RIDER TV MANUAL Vol. 6
All TV production runs and changes from August, 1950,
through January, 1951. ACCURATE...FACTORY-
AUTHORIZED servicing material direct from 66 manufac-
turers. Convenient 12" x 15" page size, all pages filed in
place. Equivalent of 2320 pages (81/2 x 11) plus Cumulative
Index Volumes 1 through 6 Only $24.00

RIDER MANUAL Vol. XXI
Don't let any job get away from you. Complete your RIDER
MANUAL Library with this important volume. FACTORY -
AUTHORIZED servicing information from 61 manufacturers.
AM -FM -Auto Radios... Record Changers ... Disc and Tape
Recorders. Coverage from December 1949, through October
1950. 1648 pages plus Cumulative Index Volumes XVI
through XXI. Only $21.00

MAKE MONEY WITH RIDER BOOKS, TOO!

RECEIVING TUBE

SUBSTITUTION GUIDE BOOK
by H. A. Middleton

For TV -AM -FM receivers
and allied equipment.
2500 radio and TV tube
substitutions listed...
tube types classified by
functions...plus other
important data you must

have in order to keep receivers going. 224
pages, 81/2" x 11" Only $2.40

VACCUM-TUBE VOLTMETERS

(REVISED EDITION)
by John F. Rider

Up-to-the-minute in its

m "b` vacuum -type voltmeters.
Discusses design, con-

1sAl11 ,, struction, maintenance
and applications. Review

`. questions at the end of
each chapter. 432 pages, 51/4" x 81/2".
215 illustrations Only $4.50

ORDER RIDER FROM YOUR

coverage of all types of

JOBBER TODAY!

JOHN F. RIDER PUBLISHER, Inc.. 480 Canal St., New York 11, N, Y.
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Radéa e/tan9ed
General Electric 140

The rectifier assembly, REX-004, is no
longer stocked riveted to a mounting bracket.
The new rectifier may be screw mounted to
the original rectifier bracket as follows:
remove wires at the connecting lugs of the
old rectifier ; using screwdriver blade between
plates of rectifier to be removed, pry plates
off from rectifier mounting bracket ; assemble
new rectifier to bracket, using a #6-32 x 1
inch long screw through rectifier and bracket
hole and fasten using lock washer and nut;
replace wire connections to new rectifier.

e
General Electric 505, 506, 507, 508,
509, 530

Change Step 1 (column 2) of the Alignment
Chart to read "12BA6 grid pin (1)," and
Step 2 (column 2) to read "12SA7 grid pin
(8)." Change the tube type numbers of the
I -F Stage Gains to read: 12SA7 grid to
12BA6 grid -50 at 455 kc; 12BA6 grid to
12SQ7 diode plate -50 at 455 kc.

Jewel 955
The Alignment Procedure for Model 955

is the same as that given for Model 964.
Model 955 also uses 12SA7, 12SQ7, 50L6,
and 35Z5. The Parts List is as follows :

Ref. Part
No. No.
Cl. 3 32-17

C2 32-4

C4, 5 32-29

C6 32-5

C7 35.4
C8 31-20

C9 30-18
RI 20-3
R2 20-7
R3 20-8
R4 20.19
R5 20-14
R6 20.73
R7 20-93
R8 20-96
R9 50-11B

60-12
61-5 or 61-14

62-17
47-3
80-17

120-30A
122.15

Description
Tubular paper capacitor,

0.002 µf, 200 v
Tubular paper capacitor,

0.05 /if, 200 v
Tubular paper capacitor,

0.01 µf, 200 v
Tubular paper capacitor,

0.05 µf, 400 v
Mica capacitor, 100 µf, 500 v
Electrolytic capacitor 50 a 30 µf,

150 v
Variable capacitor, 420 El 162 µµf
22K, % w, 20%
4.7M, 1/2 w, 20%
10M, 1/ w, 20%
470K, 1,1 w, 20%
330K, % w, 20%
1.1K, 1 w, 20%
22 ohms, 1/2 w, 20%
22 ohms, 1 w, 20%
Volume control, 2 megohms,

SPST switch
Oscillator coil, with spring clip
I -f transformer, with solder tabs
Antenna coil
Antenna hank, 15'
4" p.m. speaker with output

transformer
Cabinet (specify color)
Knob (2) (specify color).

ORDER YOUR COPY NOW
RIDER TV VOLUME 6

Jewel 964
In later Model 964 receivers, pin 5 of the

12AT6 is connected to the junction of the
i -f transformer and pin 6, instead of to the
junction of the antenna coil and the 4.7-meg-
ohm resistor (going to the i -f transformer)..
The Alignment Procedure is the same as that
given for Models 921, 935, and 936, except
that 1500 kc, under Coupling Capacitor,
should read 50 µµf; under Connection, to
Receiver should be Antenna (Disconnect
antenna hank by unsoldering), and under
Ground Connection should be B-. The seven
markings on the dial represent 550 kc, 650 kc,
750 kc, 900 kc, 1100 kc, 1400 kc, and 1600 kc,
respectively.
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United Motors 982582, 982583,
Oldsmobile

The tuner solenoid capacitor (Illustration
No. 43) has been moved to a new position

and is now secured by a circular mounting
bracket. The new location is directly above
the solenoid on the top of the tuner frame,
as shown in the accompanying diagram, and
eliminates any tendency for the rear cover to

bind on this capacitor when located on the
rear of the tuner.

NEW POSITION

OLD POSITION

New position of tuner solenoid capacitor on
United Motors Models 982582, 982583.

The clamp fastens around the capacitor
approximately t/2 -inch from the ground end
and this lead is soldered to the clamp for
grounding. A self tapping screw secures the
clamp to the liner frame. The hot lead to the
capacitor is insulated by a heavy sleaving to
the tuner return switch.

The value of the 7259128 electrolytic capa-
citor (Illustration No. 35) has been changed
so that all sections are now 20 µf. Thus, the
cathode bypass capacitance on the output tubes
has been raised from 10 µf to 20 µf and the
schematic should be altered to comply with
this increase.

The oscillator coil is now the same as that
which is used on both the Cadillac and Buick
signal seeking tuner type radios. The part
number for this coil is now 7259184.

RCA BX55, Ch. RC -1088; BX57,
Ch. RC -1088A

Capacitor Cl1, 0.047 if, must be dressed
away from the metal chassis and in such posi-
tion that inserting the chassis into the case
will not change its position. The side of C11
which may short to chassis is the side which
connects directly to the selenium rectifier. If
this side contacts the chassis it will place the
chassis at power line potential.

The 2600 -ohm, 6 -watt resistor R13 now be-
ing used in Model BX57 is of improved design.
The original resistor was a ceramic type and
the type now being used is a flat armored type.
When the new type is used to replace the
original type, it is necessary to drill a .120"
diameter hole in the front apron of the chassis
to accommodate a self -tapping screw for
mounting purposes.

General Electric 515, 516, 517, 518
Catalogue items RWL-009 and RWL-016

should be deleted from the Parts List and re-
placed by the following items : RWL-025,
Cord, power cord and plug (brown, heavy
duty type) for Models 515, 517, 518; RWL-
026, Cord, power cord and plug (ivory, heavy
duty type) for Model 516.

IT'S KNOW-HOW THAT COUNTS

(Continued from page 1)

encompass all of the practical circuit realities
which issue from the manufacturing plants
of the various companies.
Every Repair Job Must Teach

Unhappy though the situation may be, the
practicing TV service technician is forced to
expose himself daily to the many technical
ideas which underlie operations in the field.
Since there is no compromise with compe-
tency, there can be no compromise with the
steps which must be taken to attain it. If
the correction of a defect in a television re-
ceiver is accomplished as a mechanical act
without regard to what can be learned from
it, it is a fruitless effort. Every repair job
is capable of teaching something. It may
involve a new phenomenon or a repetition of
an old and known one, but, whatever it is,

it can teach. It may be that an old defect
manifests itself in a new fashion; if so, a
new symptom has been learned for future
recognition. Or it may be an old symptom
but one that stems from a malfunctioning
new circuit. The demands of the television
servicing business are such that more than
just pay must be realized from every repair
job.

Reading, Studying - Ad Infinitum
Reading and studying is the lot of the

television serviceman. It simply cannot be
avoided. Many men feel that they are so
preoccupied with the actual labor of effecting
the diagnosis and then the repair, that not
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a minute is left for other duties. Possibly this
is true in some cases, but even then we wonder
if there isn't a way out. Our experience of

over twenty-five years shows that there is a
means of improving the situation. Technical
competency is nourished by experience, but it
grows much more rapidly when the food is
ever-increasing knowledge. The more one
learns about what is inside a television re-
ceiver, the more rapidly will a defect be diag-
nosed. In light of the varieties to be found in
the different production runs of the same
model, and then in the end product, knowing
how the circuits of a receiver function will
save a tremendous amount of time. As a
matter of fact, it is one of the most effective
ways of becoming familiar with new circuit
designs, and becoming more competent as a
service technician.

Know Your Circuits
The reading of technical articles that ap-

pear in the different journals circulating in
the servicing industry is important, but it is
even more important to read the circuit
description or circuit analysis found in receiver
service data. When we say this, we. have
Rider Manuals in mind, and we can not
stress too strongly that every owner of these
publications could well profit by devoting
time to such reading.

The suggestion that circuit descriptions
contained in service data be read, does not

(Continued on page 8)

WE NEED YOUR HELP!

We want to make SUCCESSFUL SERVICING of greater value to all its
readers. We plan to reorganize the contents to best suit your requirements.
We need your help!

In order to plan a magazine that is most useful to you, we need to know
how many of our readers own RIDER TV MANUALS. Please indicate on the
coupon below whether or not you own RIDER TV MANUALS. Just paste the
coupon on a penny postcard and return it to us. Regardless of how you fill it in,
you will continue to receive SUCCESSFUL SERVICING.

This is your magazine. Help us make it most useful to you. Our sincere
thanks for your cooperation.

MAIL THIS COUPON NOW
JOHN F. RIDER PUBLISHER, INC.
480 Canal Street - Dept. SS
New York 13, N. Y.
Gentlemen:

I have the following RIDER TV MANUALS in my servicing library (please
circle those you own)
RIDER TV MANUAL 1 2 3 4 5 6

I do not own RIDER TV MANUALS 

ADDRESS .....

ZONE STATE.._
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VACATION TIME
The office of John F. Rider

Publisher, Inc. will be closed for
vacations from July 21 through
August 5. Please try and antici-
pate your needs and send your
orders and requests for sche-
matics in to us before July 21 or
after August 5. We'll be back all
sunburned and tested on August
6, ready to serve you again.

INDEX OF CHANGES
Model Page Number

Successful Rider Manualst
Servicing From To

TELEVISION CHANGES

Admiral Ch. 20T1, 20V1 2 6.14 6.20
32X15, 32X16, 32X26,
32X27, 32X27A,
32X35, 32X35A,
32X36, 32X36A,
Ch. 20Z1 3 4.38 4-62

5-8 5.9
C5.1

Belmont C-1602, M-1601,
Ch. 16AX23, 16AX25,
16AX26 2 5.21 5.29

Montgomery Ward 94WG
3022A, 94WG3026A,
94WG-3029A 2 4-38 4-46

Westinghouse H216A, Ch.
V-2146.45DX 3 5-1 5.10
H242, Ch. V -2150-31A 3 4-1 4.8

RADIO CHANGES

General Electric 140 6 17.21 17.23
C19-2

505, 506, 507, 508,
509, 530 6 21-32 21.37

21.38 21.42
515, 516, 517, 518 7 21.47 21.51

Jewel 955 6 20.6
964 6 20.7

RCA BX55, Ch. RC -1088;
BX57, Ch. RC -1088A 7 21-31 21.34

21-35 21.38
United Motors 982582,

982583 7 21.55 21.60

i' The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num-
bers preceded by an asterisk (*) apply to the 8%" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

 KNOWLEDGE IS OF TWO
KINDS: WE KNOW A SUB-
JECT OURSELVES, OR WE
KNOW WHERE WE CAN
FIND INFORMATION UPON
IT.

Samuel Johnson

Successful Servicing, July, 1951

IT'S KNOW-HOW THAT COUNTS
(Contin'ued from page 7)

imply that each and every service operation information. It is more than just a means to
must be preceded by a reading session. Far an end. Complete service information such
from it. We know only too well that a as that which issues from receiver manufac-
program of that kind is impractical. We do, turers and Rider Manuals has tremendous
however, recommend, and seriously so, that educational value, as well as reference value.
an hour each day be devoted to reading and Wave forms are not just pictures which are
studying, and if more time than that is avail- presented for comparison purposes. Each tells
able, it can well be spent in that way. It is a story of what is happening in a portion of
the road to increased technical competency. the circuit. Each carries a message, especially

What is technical competency in television when the test oscilloscope shows something
servicing? It is the ability to "read" the other than what is correct.
trace which appears on the picture tube of Every service technician is interested in
the receiver and a proper understanding of saving time. That is the function of test
the contribution made by each section of the equipment and service data, but the saving
television receiver to the end product that of time stems basically from recognition of
appears upon the picture tube. This leads to the fault indicated by an incorrect trace or
a rapid diagnosis. If one listens to corn- an improper reading on a test device. A sign
plaints of the public concerning technical in- of technical competency is knowing where
competency, the story is always the same. to look for the fault and instantly recognizing
The service technician did not completely re- circuit reorganization when examining a sche-
pair the defect. This may or may not be so, matic. This does not come easily. It takes
but in many cases one defect may mask the time, patience and the desire to learn. It is
other and improper interpretation leads to not an easy road, but it is a worthwhile one.
incomplete diagnosis. Even today, a really competent television
Service Notes Help serviceman can name his own price. Even

The explanation of circuit functioning con- with all the criticism being heaped on the
tained in service data is a deliberate attempt television industry, the public shows signs of
on the part of the receiver manufacturer to recognizing ability. However, it has every
teach in the service notes-to expose each right to expect those who service television
and every television technician, no matter how receivers to really know what they are doing.
extensive or meagre his background, to ex-
planations of circuit operations. Reading
these explanations may be viewed as non-
profitable time. That is farthest from the
truth. One of the most progressive steps
towards achieving technical competency is
to follow up one's tentative diagnosis of a
receiver by reading the appropriate circuit
description. Quite frequently, it will be found
that tremendously valuable facts are gleaned
during the two or three minutes required
to read such data. Equally frequently, the
solution to the problem at hand becomes evi-
dent or measurement short cuts are indicated
-to say the least, the time is not wasted.
Every time even a small fraction of what is
read is retained, more and more is learned,
and little by little, diagnosis becomes easier
and familiarity with television circuit design
becomes broader.
It's A Tough Road

The road to technical competency is paved
with work and demands perseverance and
constancy of purpose. There are many who
look at service information as simply reference

For Easier Servicing
RCA'S NEW FINGERTIP WRENCH

SET solves the problem of holding, placing,
and adjusting nuts in hard -to -reach corners
of radio and television sets. These wrenches
are worn on the finger, as shown, and are used
to steady the nut or bolt as the screw is
driven in place. Each set consists of five
wrenches for the most commonly used nut
and bolt sizes -3/16", 1/4", 5/16", 11/32",
and 3/8".

LZ56 °oN Jd1AI1i3d
°N '311OA M3N

GiVd
3D1í.LSOd °S 'fl

°Ii 9 'i 'd '991,S .n a$

.rlNza '1121SdSszdI
',IS NIA3N
Z:IIJ "I NI-10f

pealuninnD abnlsod usniaB

'A °N 'CI 7I11OA M3N "LS 11iN1í0 085

'3uI '1i3HSIZSfld H3QIH '3 NHOI
mom



SimrfL
SIRVICI NG

AUGUST

1951 JSIGNAL o
GENERATOR

WITH Eg

CALIBRATED
OUTPUT

I

T
11

11,11 I

E

Fig. 1. Test setup for single -stage gain measurements
amplifier using a v -t voltmeter.

VACUUM
TUBE

VOLTMETER

PROBE

on an r -f

Using the VTVM
GENERAL PRECAUTIONS IN USE OF VTVM

I efor n>ing a vacuum -tube voltmeter,
it is important to check several things.

1. Is the frequency of the volt-
age to be measured within the
range of the instrument? If the
frequency is near or beyond the primary
range limits, a correction may be required.

2. What is the effect of the volt-
age. being measured on the volt-
meter reading? Sine -wave voltage is
assumed in most voltmeter calibrations ; an
input with a waveform other than sine -
wave will cause varying errors. An oscillo-
scope is useful in such cases for interpreting
the voltmeter reading.

3. What is the effect of the volt-
meter input impedance upon the
circuit under test? If detuning and
loading is to be kept to a minimum in mak-
ing measurements on tuned and other high
impedance circuits, the highest possible in-
put impedance meter must be chosen.

4. Is the voltmeter range switch
act for the highest voltage? The
ranges are then progressively reduced until
there is a sufficient deflection of the pointer
tó allow a convenient reading. It is con-
ceivable that two settings of the voltage
range switch may result in two different
voltage readings. If the error on either
range exceeds the rated accuracy of the
instrument, it indicates a defect in the in-
strument on one of the two ranges. It must
he remembered that the rated accuracy ap-
plies to full scale readings.

The higher the frequency of operation
the greater the possibility of errors in ex-
cess of the manufacturer's rating. Gen-
erally speaking, accuracy ratings are a com-
promise. No device is absolutely flat in its

response over a wide frequency range; as

the outlying portions of the frequency
range are approached the greater will be
the possible departure from the rated ac-
curacy.

5. Has the position of the probe
ground been altered while making
r -f measurements on two voltage
ranges? If so, changes in readings may
be expected, first, because the difference of
potential between the probe tip location and
the ground point may be different due to
standing waves; second, because resonance
conditions are subject to change along a
ground bus at high frequencies; and third,
because the new "ground" may be ineffec-
tive as a ground. Signal voltages are often
present at "grounded" points decreasing
the effectiveness of the point as a ground.
In the final analysis, the importance of such
variations depends upon the criticalness of
the measurement. Whenever possible, the
high side of the voltmeter input system
should be joined to the exact point where
the voltage is to be measured, particularly
at high frequencies. A very substantial Jif-
f erence in indication results if the input tip
makes contact with the plates or the con-
trol grid of a tube rather than with the
high side of the tuned circuit located in
these systems. This is a very important
precautionary note because many systems
contain circuit elements between the tube
electrodes and the tuned circuits, so that
the signal voltage at the tuned circuit is
not the same as will be found at the tube
electrodes. When the aforementioned cir-
cuit elements are absent, it is quite satis-
factory to measure at the tube electrode
terminals. -

Editor's Note: The above precautions and the accompanying article are
abridged from chapter 12, entitled "Applications of Vacuum -Tube Voltmeters,"
from VACUUM -TUBE VOLTMETERS, 2nd Edition, recently published by
John F. Rider Publisher, Inc. This book is a revision of the former book
VACUUM -TUBE VOLTMETERS by John F. Rider.

for

Amplifier

Stage

Measurements

by John F. Rider

One of the most important measurements
for which the vacuum -tube voltmeter is par-
ticularly suitable is the r -f stage -gain measure-
ment. The object is to find the voltage gain
of an r -f amplifier stage under various con-
ditions. Stage gain measurements may be
made on a stage by itself, as in design, or
with the stage as part of a circuit. The gain
of a given stage may be considerably modi-
fied in an actual complete circuit by over-all
regenerative or degenerative effects.

Figure 1 shows a typical setup for single -
stage gain measurements. The gain is a func-
tioi1 of the tube characteristics, operating
voltages, and resonance conditions (tuned
impedance) of the plate circuit. If the signal
generator has a known output (calibrated in
microvolts) the value of the grid voltage E,
is known and it is only necessary to measure
the signal voltage across the tuned circuit
by means of the VTVM. The stage gain is
then the voltage across the tuned cricuit as
read on the v -t voltmeter divided by the grid
voltage as shown on the signal generator out-
put attenuator dial.

To explain the significance of the stage gain
in terms of the circuit components, refer to
the equivalent circuit of the single stage shown
in Fig. 2. The grid voltage E, is effectively
multiplied by µ, the amplification factor of
the tube, and this amplified signal voltage
appears in series with the dynamic plate re-

(Contimted on Page 5)
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Tele King MST14, 14TR, 17CA, 17R0,
114A, 116, 117, 117C, 117L0, 162,
516A, 516

The tuner used in these revised models is
shown in the accompanying diagram. The
lead from terminal 1 goes to the junction of
pin 1 of V4, the 6AU6 1st video i -f, and R201.
Terminal 2 goes to pin 2 of the 6AQ5 audio
output tube Vl.

SECTION ICE
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has been added from ground to the junction
of pin 6 of V6, L11 and R231. The 100-µµf
capacitor C215 that was connected from the
junction of pin 5 of V6 and L11 to the junction
of L11 and pin 2 of V7 has been deleted and
replaced by a direct connection. A 22,000 -ohm
resistor R232 has been added from the junc-
tion of pin 2 of V7 and L11 to the junction of
C225 and Lli. The value of C225 has been
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Tele King tuner for models MST14, 14TR, 17CA, 17RO, 114A, 116,
117, 117C, 117L0, 162, 516A, 516.

The revised models contain the changes
given in the following paragraphs.

The value of R201 has been changed from
10,000 ohms to 8200 ohms. In the filament
circuit of V4, L5 has been deleted. R204, the
100 -ohm resistor that goes from the junction
(of the tuner used in early sets), has been
of pin 6 of V4, L6, and R208, to terminal 3
deleted. The value of C203 has been changed
from 0.002 µf to 0.001 µf. C205, the 0.002-µf
capacitor that went from ground to the junc-
tion of R201, R205, and terminal 1 (of the
tuner used in early sets) has been deleted.

The 2nd and 3rd video i -f tubes, V5 and
V6, have been changed from type 6AÚ6. to
type 6CB6. The cathode of the 6CB6 tube
is pin 2. Pin 7 of the 6CB6 is grounded.
Except for these changes in pin numbers, V5
and V6 are connected as in early models.
The value of resistor R207, connected to the
cathode of V5, has been changed from 82 ohms
to 47 ohms. Resistor R230, 330 ohms, has been
inserted from the junction of pin 6 of V5, L8,
and C209, to the junction of R208 and R211,
replacing a direct connection between these
two points. The value of resistor R209 going
to pin 1 of V6 has been changed from 8200
ohms to 6800 ohms. The value of R210, the
resistor connected to the cathode (pin 2) of
V6 has been changed from 82 ohms to 180
ohms. The value of C211, connected in paral-
lel with R210, has been changed from 0.002
µf to 0.005 µf. A 330 -ohm resistor R231 has
been inserted from the junction of pin 6 of V6
and L11 to the junction of R211, C213 and
R214, replacing the direct connection between
these two points. A 0.001-4 capacitor C227

Y

30011

ANT

3

04

05

TLA-2
ANT
BALANCE
COIL

6.3 FILA.

TEST

7211
INPUT

7211 COAX
TO ANT

changed from 0.002 if to 0.001 µf. The value
of C213 (mentioned previously) has been
changed from 0.002 µf to 0.001 µf.

The value of R341, connected from the focus
control to the junction of the focus coil L17
and filter choke L16 has been changed from
100 ohms to 750 ohms. The 1200 -ohm, 2 -watt
resistor R342 that was connected in parallel
with focus coil L17 has been removed from
the circuit. The value of C310, connected
from pin 1 of V13 to T3, has been changed
from 0.005 µf to 4700 µµf, 800 v. A 0.1-µf
capacitor C342 has been added in parallel with
the vertical deflection yoke L19. The primary
of the width coil now goes from tap 5 (red)
to tap 4 of T5 (black) instead of from tap 8
to tap 5.

DuMont RA -105, RA -106
The procedure for eliminating vertical

jitter or bounce in these chassis is identical
to the method suggested for Chassis RA -
101B, RA -102, and RA -103, except that the
last step (#9) should read "Remove resistor
R340 (12,000 ohms) for Chassis RA -105 and
RA -106."

It has been found desirable to use impreg-
nated vertical blocking oscillator transformers
to prevent failure of this transformer usually
caused by very humid weather. The opening
of the primary results in loss of vertical sync.
The impregnated transformers, identified by
a black wax coating on the outside, should be
used whenever it becomes necessary to make
a replacement.

Successful Servicing, August, 1951

Sylvania 5150M, Ch. 1-274; 7150M,
7160B, Ch. 1-357

The following changes have been incor-
porated in the 1-274 and 1-357 chassis under
change codes as listed below :

1.274 1.357
C146 from 0.1 µf to 0.005 µf CO3 CO2
C147 from 0.05 µf to 0.005 µf CO3 COZ
R169 from 47 ohms to 180 ohms CO3 CO2
V13, V18 from 12AU7 to 6SN7GT CO4 C04

(12AU7's not available)
Revised wiring (improves sync circuit) CO3

Picture contrast control R168 (formerly
connected to R169) is now connected directly
to the -135-volt line. R169 has been re-
located and is now connected from the -135-
volt line to R164. The connection from C195
goes to the junction of R169 and R164.

The revised wiring changes include a direct
connection from C14o to the junction of C147
and ground. C146 formerly went to the -135-
volt line. A direct connection has been made
from pin 2 of VS (the 6BF5 video amplifier)
to the junction of R145, R146 and C145. Pin
2 formerly was connected to the -135-volt
line.

The pin connections for the 6SN7GT V13
are as follows : pin 1 goes to the junction of
C170, C172 and R186; pin 2 goes to the
junction of R187 and R188; pin 3 is connected
as before; pin 4 goes to the agc control ; pin
5 goes to the junction of R176 and C168;
and pin 6 goes to the junction of R163 and
R164. The connections of the 6SN7GT V18
are as follows: pin 1 goes to the junction of
C200 and R223 ; pin 2 goes to the junction of
R224, R226 and C203; R3 goes to R223 and
the -135-vole line; pin 4 goes to the junction
of R221 and C196; pin 5 goes to the junction
of R222, C200 and L63 ; and pin 6 goes to T62.

In code CO1 for Chassis 1-357, the value
of R192 (going to the vertical hold control)
was changed from 1.5 megohms to 1 megohm.
The value of the vertical hold control R193
is now 1.5 megohms instead of 1 megohm.

The change in Parts List is as follows :
Ref. Part
No. No. Description
C146, C147 166.5000D Capacitor, ceramic,

0.005 µf, 450 v

R169 181-01815 Resistor, 180 ohms, 1/2 w
V13, VI8 622-0005G Tube, 6SN7GT,

O

Belmont Ch. 12AX26, 14AX21
Microphonic i -f amplifier tubes may cause

sound bar shadings of the picture when the
volume control is advanced past the normal
listening level. To determine which tube is
microphonic, gently tap each of the first three
i -f amplifier tubes while viewing the picture.
If this condition is noticed, interchange the
sound i -f amplifier, agc amplifier and fourth
i -f amplifier tubes with the first three i -f
amplifier tubes (interchange tubes 6, 10, 11
with tubes 3, 4, 5) .

e

Emerson 629D, 651D, 658B, Ch.
120124-B

The Emerson low capacity probe as out-
lined in the June issue of SUCCESSFUL SERVIC-
ING is not adaptable for use with different
oscilloscopes since it cannot be calibrated.

To revise this probe, change Cl from a a

fixed capacitor to a trimmer capacitor which
is variable from 4 µµf to 30 µµf. The value
of Rl must be changed from 1.2 megohms to
1.5 megohms, 5%. The method of calibrating
the revised Emerson probe can be found in
service notes for Ch. 120133-B.



Successful Servicing, August, 1951 3

Rcdéa C4c#ieS
Sears 8260, Ch. 101.823 series

The loop antenna lead wires in the front
cover of the above portable have continued
to break despite careful assembly and inspec-
tion at the source. An analysis of a large
number of these radios on life test showed
that variations in the spring tension which
takes up the slack in the leads is the greatest
contributing factor in these failures.

It is recommended that this spring be dis-
connected on every model 8260 in store stock
prior to sale and delivery to the customer.
The only purpose of the spring is to hold
the wires taut for better appearance. The
slightly different appearance of slack wires
is more desirable than the potential complaint
due to broken leads.

Open the back cover and find the lug in
the outer case (in line with the loop leads)
to which the small spring is attached. With
a small screwdriver or knife bend the lug out
enough to slip off the spring loop. Use a
paper clip bent to form a hook, if necessary.
It is not essential to remove the spring, but
merely to disconnect one end as described.
When this spring is disconnected the possi-
bility of broken loop leads is reduced to a
minimum.

General Electric 218, 218H
A 15,000 -ohm, 1/2 -watt resistor R33 has been

added between the high side of the volume
control and the arm of the band switch S1D.
This improves receiver stability. The follow-
ing changes should be made in the Parts Lists
for these models :

Delete Stock No. RLI-084; Add RLI-088,
Choke, f -m antenna (L2), used in 218 only;
Add URD-077, Resistor, 15,000 ohms, 1/2 w,
carbon.

General Electric 60, 62, 64, 65, 66, 67
The stock item RAB-054, Cabinet back and

loop, is no longer available and Stock No.
RAB-097, Cabinet back and loop, is substi-
tuted in its place. For those receivers pro-
duced, employing RAB-054 with connections
made to the primary antenna winding, the
black wire to chassis ground is removed when
RAB-097 is substituted for replacement.

Sears 220, Ch. 528.173
A quantity of model 220 portable radios

was shipped on which a corner boss in the
cabinet body became broken. Breakage of
either or both bosses released the spring
(Littlefuse) clip preventing the secure latch-
ing of the back in the closed position. When
this condition is found a new case (cabinet -
less back) should be used. Follow instruc-
tions below to prevent repetition of the same
trouble.

Remove the handle from the case. Save all
parts. Discard the case with the broken
bosses, the support brackets and the screws
that held the Littlefuse clips in place. Retain
the Littlefuse clips and screws, flat washers
and grommets that secured the brackets at
the bottom to the rear apron of the chassis.

Replace the items that were discarded with
the following new items. Order from source
number 528.

Part Description Amount
No. Required

T42-467 Case 1

T97 -I47 Screw - No. 4-24 x V2 thread cutting 2
TI1.420 Bracket  chassis support 2
T47-118 Grommet - 5/16 pure gum rubber 2
T86-74 Washer - flat 3/8' O.D. 2

The new support bracket has a larger
diameter hole at the top for the new grommet.
The mounting screw is longer and a flat
washer has been added.

Reassemble the brackets on the chassis as
before, using the hardware saved from the
original mounting. Place the new grommets

in the holes at the top of the brackets. When
the chassis is in place, place the new screws
through the holes in the Littlefuse clips saved
from original installation; then place the new
washer on the screw and secure the top of
the bracket to the boss in the upper corner of
the cabinet.

Arvin 540T, Ch. RE -278
Model 540T is the same as model 440T,

chassis RE -278, except for the part numbers
listed below.
Ref.
No.
R3
C2A,
T2
TI
I, I
L2

Part
No.

C23068
C2BA20375

C22878-1
C22863.1
C22864-1
C22865.1
E24328.1
C24096-1
E24328-1
C240968
E24328-7
C24096.7
E24328-9
C24096.9
E24328-10

C24096-10
E24328.11
C24096-11
A243721
A24084
A24330 -I
C24331-1
A18136

Description

Resistor, Volume Control, 2 meg.
Condenser, I. F. Trans. Trimmers
Output Transformer
I. F. Transformer
Antenna Coil
Oscillator Coil
Cabinet with grille cloth, Ivory
Ivory cabinet, rear cover
Cabinet with grille cloth, citron
Citron cabinet, rear cover
Cabinet with grille cloth, flame
Flame cabinet, rear cover
Cabinet with grille cloth, cherry
Cherry cabinet, rear cover
Cabinet with grille cloth,

Avocado, green
Cabinet rear cover, Avocado, green
Cabinet with grille cloth, Pebble
Cabinet, rear cover, Pebble
Arvin Name-on cabinet
Couplate
Knob, volume
Knob, dial
Antenna hank

General Electric 123, 124, 125
A self -tapping screw, #4 x 1/4 inch, Cat.

No. RHS-044, Shakerproof type 25, has been
added to the Parts List for the above models.
Cabinets of later production receivers were
tapped for these screws to mount the loud-
speaker in lieu of the Tinnerman clip,
RHM-061, used in earlier speaker mountings.

Gamble-Skogmo 43-9841A
Model 43-9841A is the same as Model

94RA31-43-9841A.

Regal 7151
Model 7151 is electrically the same as Model

205.
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Encyclopedia on Cathode -Ray Oscilloscopes and
their uses: by John F. Rider and Seymour D. Uslan

Everything you should know about the scope ...
What it is; What it can do; How to use it, Told
practically and informally ...Over 70 models de-
scribed ... complete with specifications and wiring
diagrams ... 992 pp. 3,000 ill. 8% x 11 com-
pletely indexed. Cloth Bound $9.00

TV and Other Receiving Antennas
Theory and practice

by Arnold B. Bailey

Tells you the function of each type;
How to use it; which is best ... The
best Antenna Authority in the field

. Easy to read because mathemat-
ics are translated into charts and
graphs. 606 pp. 310 ill $6.00

Vacuum - Tube Voltmeters
by John F. Rider

New, Revised 1951 Edition
Covers all types of voltmeters ...
diode, triode, rectifier - amplifier,
tuned, amplifier -rectifier, and slide -
back ... Bibliography of more than
200 listings and comparative tabu-
lations of operating characteristics
are included ... Written for prac-
tice with emphasis on field condi-
tions...Review questions each chap-
ter ... 432 pp. 51 x 81/x. 215 ill.

$4.50

RIDER
BOOKS

The Standard of the Industry

Accurate, - Authoritative, the first
guide to better servicing ... higher
profits.

Receiving Tube Substitution
Guide Book

by H. A. Middleton

For AM -FM -TV Receivers
and Allied Equipment

2500 Tube Substitutions.. . TV Rec.
filament wiring . .. Heater Sub. wir-
ing instructions ... Tube types clas-
sified by functions ... Cathode -Ray
Tube Characteristics; Ballast Tube
data; Resistors ... Capacitors .. .

Transformer ... Color codes; and a
wealth of other vital data. 224 pp.
Heavy paper cover 8% x 11. $2.40

Broadcast Operator's Handbook
by Harold E. Ennes

The co-ordinated facts ... Result
in a general set of rules that serve as
standards of good operating prac-
tice. 288 pp. 51 x 81 illustrated.

$3.30
TV, Master Antenna Systems

by Ira Kamen and Richard H. Dorf

Explains the workings of the fast-
growing master antenna field ...
Provides the practical knowledge
for installation, maintenance and
usage for apartment buildings ..
hotels... hospitals, etc.... 368 pp.
234 ill. Cloth Bound $5.00

TV Installation Techniques
by Samuel L. Marshall

A "must" for difficult installations
... Know ice loading, wind surface;
mounting requirements plus ac-
curate data on receiver adjustments
in the home; municipal regulations
governing antenna installations ..
336 pp. 270 ill. 5% x 8%. Cloth
Bound $3.60

SEND FOR COMPLETE CATALOG ON ALL RIDER BOOKS

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street New York 13, New York
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AMPLIFIER STAGE MEASUREMENTS
(Continued from page 1)

sistance, R0, and the tuned circuit L -C. At
resonance, the plate load L -C is equivalent
to a resistance having a value of 2,1 QLf, and
the signal current, I, around the loop will be
µE0 divided by Rp-{-2QLf. The signal
voltage across the tuned circuit at resonance
will be 2arQLf XI (the signal current times
the load of the tuned impedance), and the
stage gain will be this output signal voltage
divided by E0, the input signal voltage:

Stage Gain= 2'wQLfI 2QLfµ
E0 Rp-{-29-QLf

Fig. 2. Equivalent circuit of a single r -f
amplifier stage.

R

No. 10

WOrth 4-8340
WOrth 4-8341

L

Fig. 3. Series -tuned circuit with R, C and L
components. At resonance, the total imped-

ance equals R.

While the stage gain is always taken at
resonance, that is, with L -C tuned to the fre-
quency of the signal generator output, the off -
resonance gain may also be measured. A re-
sonance curve will give both the resonance
and off -resonance gain.

The gain of a stage is a function of the Q
values of each of the tuned circuits in the
stage. To understand the resonance curve it
is necessary at this point to discuss the factors
upon which the Q of a tuned circuit depend.

For series -tuned circuits of the type shown

CURTAIN
TIME

Since Mr. Rider is on vacation, his cus-
tomary editorial, "Curtain Time, does not
appear this month.

in Fig. 3, when resonance is reached, XL, the
inductance reactance, equals Xc, the capacitive
reactance, so that the impedance of the circuit
is R. At this value the current in the circuit
is greatest, for as the frequency changes, the
balance between XL and Xc is destroyed and
the total impedance consists of R plus some
value of reactance as is seen from the follow-
ing equation for the impedance of a series
circuit :

Z= V R 2+ (X L-X c) 2
where Z is the total impedance of the circuit.

Since the current at resonance is largest,
the voltage drop across L and C will be largest.
(The total effect of the voltage drops is zero
since they are 180° out of phase, so that only
the voltage across R, equal to the applied
voltage, is effective.)

Q is defined as the ratio of reactance to
resistance in a series circuit at resonance. The
reactance is equal to :

XL - EL
SreA

where XL is equal to the inductive reactance
at resonance.

EL is equal to the voltage across the
inductance at resonance.

ire. is the current flowing in the circuit
at resonance.
The resistance is :

R= Ea E
Sres ire.

where ER is the voltage across R at resonance
and is equal to the applied voltage E.

Q, therefore, may be found from the follow-
ing equations :

Q_ Xr,
R

(Continued on page 6)
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Q=
EL
ire. EL
E E

it es

Since XL is equal to 2T-fL we get from the
last equation:

EL=EQ-E 2?fL

From these equations we see that the Q
of a tuned circuit increases as the resistance
of the tuned circuit decreases. Also, if the
applied voltage is held constant, and the fre-
quency is varied, the voltage across the induc-
tance will vary as shown in Fig. 4. This is
a resonance curve for the L -C circuit. Note
how sharply the voltage rises for a small
difference in frequency about the resonance
frequency. The higher the Q value of the
circuit, the sharper is this rise.

RESONANT
FREQUENCY

FREQUENCY -40-

Fig. 4. Graph showing the variation of volt-
age across L in Fig. 3 with the frequency of

the input voltage.

For parallel circuits of the type shown in
Fig. 5, the current flow is smallest at
resonance. (This is so because at resonance
XL=Xc so that the only branch drawing
current is R.) This may be expressed in
another way by saying that the impedance of
the circuit is greatest at resonance. Actually,
if we plotted the impedance of the circuit vs.
the frequency, we would obtain an impedance
curve of the kind shown in Fig. 6. Any parallel
L -C circuit, with or without a resistance
branch will give the same type results as those
described for the circuit of Fig. 5. To actually
plot an impedance curve, we measure the
voltage across the circuit and the current in

AMMETER

Fig. 5. Parallel -tuned circuit. At resonance
only R draws appreciable current while the
L -C combination offers maximum impedance.

AMPLIFIER STAGE MEASUREMENTS
(Continued from page 5)
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Fig. 7. Test setup for measuring the rege terative rise of an r -f amplifier. This effect is one
of the causes of oscillation in amplifiers.

the circuit for various values of frequency.
For parallel circuits, the higher the Q value,
the sharper the impedance curve.

Since for both types of circuits, the gain is
a function of the Q value, we see that the
selectivity curves (which are plots of the
gain of a stage versus the frequency of the
signal output), will be roughly similar to the
resonant impedance curves of the tuned circuits
of the stage.

The selectivity of the single stage is ob-
tained by measuring the gain for several f re-
quencies as the generator frequency is varied
above and below resonance. The effect of the
cathode, screen and plate voltages on the stage
gain may be found by varying these voltages
independently.

In making these measurements, the probe
is usually connected from the high side of the
plate load circuit to ground as shown in Figs.
1 and 7. This places a considerable d -c voltage
across the probe. If therefore, the probe input
coupling capacitor has leakage, an initial read-
ing will be observed on the voltmeter with no
signal present. If the reading is small, it may
be corrected by resetting the voltmeter zero
adjust. If it is large, a low leakage capacitor
should be placed in series with the probe input,
or the probe capacitor should be changed.

w
U
Z
4o
á

RESONANT
FREQUENCY

FREQUENCY--

Fig. 6. An impedance vs. frequency curve for
the circuit in Fig. 5. The steepness of the
curve about the resonant frequency depends

on the Q of the circuit.

In making stage gain and selectivity mea-
surements, care should be taken not to over-

load the tube. This may be especially im-
portant when a calibrated signal generator is
not available and gain is obtained by measuring
E, and L -C voltages with a voltmeter. A
good rule to follow is never to allow the peak
of the signal voltage on the grid to exceed the
cathode or grid steady -bias voltage.

The above technique applies as well to gain
measurements in a mixer or converter stage.
except that a second r -f signal is required in
the case of the mixer to represent the local
oscillator voltage.

Another important design factor which may
be measured by means of the stage gain setup
is called "regenerative rise." When both plate
and grid circuits of an amplifier stage are
tuned to the same frequency there may be
feedback which causes the gain to increase
above that normally expected in the stage.
It is more useful to look at this as an increase
in grid signal voltage due to tuning the plate
circuit. The ratio of this voltage increase
to the initial signal voltage on the grid is then
the regenerative rise. If the rise voltage is
greater than the initial signal voltage, that
is, if the ratio is greater than 1, the stage will
oscillate. A conservative design, for example,
might dictate that the regenerative rise be
not more than 20 per cent (or 1: 5).

Figure 7 shows the circuit for measuring
regenerative rise. Tuned circuits are placed
in series with both the plate and the grid. The
signal generator is loosely coupled to the grid
circuit through a small capacitor C (of the
order of 2114). The VTVM is placed across
the signal -grid tuned circuit which is tuned to
the frequency of the signal generator. The
signal voltage at the grid is noted. Then the
plate circuit is tuned to resonance and the
increase in signal voltage at the grid is ob-
served. This increase divided by the amplitude
of the original signal is the regenerative rise.

The measurements outlined above as well as
others may be made in actual circuits utilizing
r -f amplifier stages as in radio and television
receivers. Care should be taken when making
such measurements that short leads are used
to connect the v -t voltmeter probe to the
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circuit under test, and that the voltmeter input
connecting lead does not increase regenerative
coupling effects in the circuit. For accurate
measurements, the circuit across which the
probe is connected should be tuned with the
probe connected, and returned after the probe
is removed.

A typical outline for the measurement of
stage -by -stage gain for an a -m receiver
follows :

1. Connect an unmodulated signal generator
to the antenna terminals of the set.

2. Adjust the signal generator for maximum
voltage output. A generator output of at least
0.1 volt is desired for satisfactorily determin-
ing the gain of the first r -f stage.

3. Tune the receiver to the signal generator.
Short out the receiver avc.

4. Set the v -t voltmeter range switch to
the most sensitive scale in the a -c range, the
selector switch to "A -C Volts."

5. With the probe shell grounded, measure
the voltage at the plate of the r -f tube. Simi-
larly, measure the grid voltage of the r -f tube.
The ratio of the voltages gives the gain of
the r -f stage, as previously stated.

6. Reduce signal generator to zero output
and check receiver oscillator voltage at oscil-
lator grid and plate, and at converter tube
injector grid.

7. Restore signal generator to output level
which gives readable signal level at r -f tube
plate. Measure the signal generator output
voltage and voltage at converter tube plate.
The ratio of these voltages is the conversion
gain of converter tube.

8. Measure voltage at the plate of first i -f
tube. This voltage is divided by the voltage at
the plate of the converter tube for the stage
gain.

9. Repeat for succeeding stages, reducing'
signal generator output to keep from over-
loading stages under test or adjacent stages,
since avc is not operating.

10. Restore avc voltage.
As an example of what may be expected

in the r -f portion of a small ac -dc receiver, the
following figures are given. With 0.1 volt of
rf fed to the receiver thru a standard IRE
dummy antenna, the avc on the control grid of
the 12SA7 tube was 5.8 volts dc. Rf appeared
on the various tubes as follows

:

12SA7 converter grid
12SA7 converter plate
12SK7 i -f grid
12SK7 i -f plate
12SQ7 diode plate

0.13 volts rf
0.7 volts rf
0.2 volts rf
6.4 volts rf
3.6 volts rf

These figures will, of course, vary with
different receivers and circuits, but in general,
a minimum of 3 volts should always be found
at the diode plate of the second detector.

For triode -detector circuits, the gain may
be found from the following equation :
Gain -

Sivivicf2.
Belmont

Improper dressing of the 1X2 filament
leads may cause frequent 1X2 tube failures
or poor high -voltage regulation (blooming,
picture expansion as brightness or contrast is
increased). The 1X2 filament leads should
be dressed as far away from the coil as pos-
sible. The leads should overlap and be tight
against the terminal board. Coil dope should
be used to secure the leads in place. The coil
leads to terminals 1, 2, 4, and 6 should be
dressed as far away from the filament leads
as possible.

Video buzz can be eliminated by simply
following the instructions listed below :

1. Dress the white leads from the volume
control switch as close to the chassis as
possible.

2. Dress the green lead from the center
tap of the volume control as far away from
the switch as possible.

3. Adjust the sound pick -off coil for maxi-
mum gain.

4. Adjust the ratio detector coil, both pri-
mary and secondary for maximum sound and
minimum buzz.

5. Adjust the video trap coil L19 for mini-
mum buzz and smooth continuous horizontal
scanning lines. This coil when misadjusted
will cause video buzz and "sand" in the pic-
ture.

6. Video buzz may also be caused by a de-
fective audio detector tube or capacitor C-83.

If the sound and picture do not come in
simultaneously, adjust i -f transformer T-1
manually until both the sound and picture
come in together.

If resistor R97 is open or partially opened,

ditrttd_

7

a squegging condition may occur. If the
0.002-4 capacitor (C105) is open, the effects
will be a shaky or saw -tooth pattern. Low
high voltage and a narrow raster can be
caused by either an open 0.25-4 capacitor
(C114) or an open mica capacitor across ter-
minals 1 and 3 of the horizontal deflection
transformer in the 14AX21 chassis. If the
agc windings are reversed or defective the
symptoms will be either poor or no horizontal
sync.

Belmont
The following adjustments listed below are

suggested for the improvement of reception
for those sets to be used in the fringe area.
The adjustments are to be made only on the
16 and 17 inch sets which will be used in the
fringe area. If this adjustment is made in the
local signal area a definite decrease in picture
quality will be noticed.

1. A -13A-19514 sound pick -off coil (T-8)
must be in set. If not, change.

2. Turn 2nd (L-12) and 4th (L-14) i -f
coil cores 1/4 turn into coil.

3. If the above step does not produce
enough improvement follow steps 5, 6 and 7.

4. If the sound pick -off coil was removed
and the A -13A-19514 coil was added, follow
steps 5, 6 and 7.

5. Peak the sound pick -off coil (T-8) for
maximum sound.

6. Adjust the ratio detector (T-2) primary
(bottom of coil) for maximum sound.

7. Adjust the ratio detector (T-2) second-
ary (top of coil) for best noise rejection.

The above adjustments are not to be used
on the 20 inch sets.

WE STILL NEED YOUR HELP!
We want to make SUCCESSFUL SERVICING of greater value to all its

readers. We plan to reorganize the contents to best suit your requirements.
We need your help!

In order to plan a magazine that is most useful to you, we need to know
how many of our readers own RIDER TV MANUALS. If you have not already
done so, please indicate on the coupon below whether or not you own RIDER
TV MANUALS. Just paste the coupon on a penny postcard and return it to us.
Regardless of how you fill it in, you will continue to receive SUCCESSFUL
SERVICING.

This is your magazine. Help us make it most useful to you. Our sincere
thanks for your cooperation.

MAIL THIS COUPON NOW
JOHN F. RIDER PUBLISHER, INC.
480 Canal Street -- Dept. SS
New York 13, N. Y.
Gentlemen:

I have the following RIDER TV MANUALS
circle those you own)
RIDER TV MANUAL

1 2 3 4
I do not own RIDER TV MANUALS I
NAME_ .......

in my servicing library (please
own shop
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other

Audio Output Voltage across Detector Load
Input Carrier Voltage X % Modulation

(Continued on page 8)
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AMPLIFIER STAGE MEASUREMENTS

(Continued from page 7)

Stage -by -stage gain measurements for f -m
receivers are made in the same way as those
described above for a -m receivers, since the
sets are similar up to the limiter and dis-
criminator. F -m i -f circuits will probably be
found to be less sensitive to detuning caused
by the application of the r -f probe.

For each measurement be sure that the shell
of the r -f probe makes contact with the re-
ceiver chassis, or that it is connected to the

How To
Make More Money

chassis by an alligator clip, or short lead.
It is not always appreciated that while the

vacuum -tube voltmeter is a high impedance
device, its input capacity should not in many
cases be neglected. As an illustration, a probe
having an input capacitance of 5µµf was placed
across a tuned circuit with a 200-µµf capacitor,
a Q of 160, and a resonant frequency of
600 kc. The probe caused a drop in voltage
due to detuning of 73 per cent. When the
circuit was returned, however, with the probe
as part of the circuit, the error introduced was
of a minor magnitude.

Take less time per call ... do a better job. The secret is knowing the
complete, accurate, factory -approved answers to every Television and
Radio problem. There's only one source for this staggering amount of
information ...Rider TV Manuals. The only complete television and
radio manuals in the world. You'll find that dollar -for -dollar, page -for -
page the Rider manual is far less expensive than any other source ...

and far more valuable for you. Ask your jobber for TV 7

ri-°`a
,1m=á_////,

JOHN F. RIDER Publisher, Inc.
480 Canal Street, New York 13, N. Y.
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INDEX OF CHANGES

Model Page Number
Successful Rider Manualst
Servicing From To

TELEVISION CHANGES

Belmont 12AX26, 14AX21 2 5.9
Service Hints 7

DuMont RA -105, RA -106 2

RA -105

5-20

2-5 2-33
*2.5 *2-55, 56

C3-1 -
C4-2 -
C7.2 -

RA -106 2-34 -
*2-57 *2.58
C3-1 -
C4-2 -
C5-1 -
C7-2 -

RA -101B 2-1 2-4
*2-1, 2 *2-3, 4
C6-2 -

RA -102 *1-34 *1-57
C6-2 -
*1-58 1-80

RA -103 C3-1 -
C6-2
C7-1 C7.2

Emerson 629D, 651D, 658B 2 5-27 5-31
C6-2

Sylvania 5150M, Ch. 1-274;
7150M, 7160B, Ch.
1.357 2 6-18 6-36

Tele King MST14, 14TR,
17CA, 17R0, 114A,
116, 117, 117C,
117L0, 162, 516A,
516 2 5.12 5-20

C7-3

RADIO CHANGES

Arvin 540T, Ch. RE -278 3 21.3 21-S

Gamble-Skogmo 43-9841A 3 20-48 20.51

General Electric 218, 218H 3 21.4 21-9
21-10 21.11

Page 14, May issue of
Successful Servicing

123, 124, 125 3 20-13 20.15
C21-2 -
C21-3

60, 62, 64, 65, 66, 67 3 17-16 17-18
20-3 20.8
20.9 20-12

C21.2 -
3Regal 7151

205

Sears 8260, Ch. 101.823
series
220, Ch. 528.173

19.7

3 16.6 16-8
3 21-12 21.14

t The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num-
bers preceded by an asterisk (*) apply to the 8%" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.
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DISTORTION OF SCOPE TRACES

Every so often conditions of operation re-
sult in distorted test oscilloscope traces, inter-
fering with the application of the scope and
proper interpretation of the pattern.

When this happens, it is not necessarily
because anything is wrong with the equip-
ment being checked, or with the test oscillo-
scope ; quite often the difficulty lies in the
physical arrangement of the test setup and
the behaviour of some of the equipment.

It therefore becomes necessary to recog-
nize the possible origin of the distortion by
proper interpretation of the trace. Included
here are several scope patterns ektant under
certain conditions of test. In each instance
the remedy is simple, but unless the cause is
known, the cure cannot be effected.

JOHN

All scopes are contained inside metal cabi-
nets. The cathode-ray tube is usually mounted
within a high permeability metal shield to
protect the electron beam from external fields.
This arrangement is effective, but at times
not sufficiently s0 to keep the trace free from
external influences.

It is quite natural for current -carrying
transformers to be in the proximity of a test
setup. These may vary from small to large
voltage regulating units, and can cause sur-
prisingly strong fields which will materially
effect the electron beam inside the scope.

Patterns 1, 2 and 3 show the effects of a
transformer carrying several amperes of cur-
rent which was located near a cathode-ray
scope while tests were being made on square

waves. Pattern 1 shows the effect of the ex-
ternal field when the transformer was located
on top of the scope cabinet. Pattern 2 shows
the effect when the transformer was located
adjacent to the scope cabinet, all other condi-
tions remaining the same. (Both of these
locations for auxiliary equipment are com-
monplace when bench space is not too plenti-
ful.) When the transformer in the latter
instance was rotated by 90° the trace shown
in pattern 3 resulted.

The a -c field issuing from the transformer
resulted in the multiple traces of patterns 1
and 2, with evident vertical displacement.
In addition, the sinusoidal nature of the cur-
rent responsible for the field caused the curva-
ture in the flat portions of these traces. In
the case of pattern 3 a multiple trace also
occurred, but was not very obvious because
in this instance the displacement was hori-
zontal. The horizontal traces overlap each
other and therefore- can only be detected by
careful observation of the retraces of the
square wave in this pattern. (The traces ap-
pearing in pattern 3 have been made more
obvious by retouching.)

Similar effects displayed on a sine wave
trace are shown in patterns 4 and '5. In the
former the displacement is in the horizontal
direction, in the latter, in vertical.

Pattern 6 is a reference pattern for a square
(Continued on page 24)
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INTERCARRIER RECEIVER NOISE:

CAUSES AND CURES

by Bob Middleton

Buzz May Be Caused by Faulty
Station Transmission

In a few cases, intercarrier TV receivers
produce buzz in the sound because of techni-
cal difficulties at the transmitter. To check
this possibility, tune in another channel to
see if the buzz persists. If the buzz dis-
appears, the trouble may be due to faulty
transmission. But it may also be caused by
receiver overloading on the first channel, as
explained below.

Check the Latest Service Data
for the Receiver

Receiver manufacturers frequently issue
supplementary service data which includes
minor design changes for eliminating or mini-
mizing buzz. For example, instructions may
,have been issued for the addition of a large
electrolytic capacitor between the screen of
the audio output tube and ground; insertion
of a series resistance capacitance network be-
tween the output of the AGC tube and
ground; a high -frequency decoupling network
in the filament circuit to the r -f tuner; change
of grounding points ; reversal of capacitor

NORMAL _

SYNC PULSE
CLIPPED

SYNC PULSE

connections to reverse the outer foil; or a
change in capacitor values.

These design changes are representative
and they emphasize the absolute necessity of
checking the latest factory service data before
work is started.

SOUND CARRIER
NORMAL

WILL NOT
PRODUCE BUZZ

SOUND CARRIER TOO HIGH
WILL PRODUCE BUZZ

SOUND
CARRIER

45Mc
PICTURE
CARRIER

Fig. 2. Picture and sound carrier positions.

Is the Receiver Overloading?

Buzzes are generated in intercarrier re-
ceivers when the input signal is excessive.
Make sure that the AGC system is working,
and that all capacitors and resistors in the
AGC circuit are O.K. Some receivers have
an attenuator pad at the antenna terminals,

should be connected to the
attenuator if the signal level is high. (See
attenuating pad in upper left corner of figure
5 at end of article.)

BLANKING
PEDESTALA SHOULD =

2S9. OF A. B
;

BLACK LEVEL Investigate the Operation
of the Volume Control

._ -f--
A

CAMERA
SIGNAL

CAMERA
SIGNAL

411 III,II

Buzz may or may not change in intensity,
when the volume control is turned. This test
is valuable in localizing the injection point of
the buzz. If the buzz does not change in

WHITE LEVEL

A. TYPICAL WAVEFORM CAUSED BY SYNC PULSE
LIMITING IN EITHER VIDEO. IF OR VIDEO AMP.

level, it is evidently getting into the audio
section at a point following the volume con-
trol.

A SHOULD
257.

IIIIilIIIIIIIII1IIIII1I

SYNC
PULSE

=
OF A. B

CLIPPED
BLANKING
PEDESTAL

BLACK LEVEL

JIIII1I1IIIIIII IIII.

Most Buzz Is Tunable

Observe whether the buzz or hum persists
when the TV státion is not tuned in. If so,
the problem is greatly simplified because the
buzz must then originate in the vertical sweep
circuit, power supply, or heater string. Vary
the vertical -hold control to see whether the
buzz changes in pitch; if so, the vertical -de-
flection circuits are the source of buzz ; if
not, the filter sections and the heater circuits

A

CLIPPED CLIPPED must be investigated.
CAMERA
SIGNAL

CAMERA
SIGNAL However, if the buzz is tunable, the source

can be in the tuned circuits, such as the r -f
WHITE LEVEL

tuner, i -f amplifier, or the 4.5 -Mc sound am-
B. TYPICAL WAVEFORM CAUSED By CAMERA plifier. The source can also be in the video

SIGNAL LIMITING IN VIDEO AMP.

Fig. 1. Typical waveforms caused by limiting
action.

amplifier or in the sync circuits. Accordingly,
tunable buzz ís much more difficult to localize
than untunable buzz.

TYPICAL BUZZ AND HUM WAVEFORM.
PRODUCES HARSH RASP IN SOUND

TYPICAL BUZZ AND HUM WAVE FORM ...'
PRODUCES LESS HARSHNESS INTONE

Fig. 3. Typical buzz waveforms.

Discriminator, Ratio Detector,
or Gated -Beam Detector

First tune in a weak signal, and tune for
volume. in a

signal, and tune for minimum buzz. The pri-
mary of the discriminator and ratio -detector
transformers controls the volume, while the
secondary controls the buzz. Note that in the
case of gated -beam detectors, the bias (or
buzz) control should be set for minimum buzz
during alignment. The buzz control is a part
of the limiting system, which clips the 4.5 -Mc
signal to eliminate amplitude modulation.

In the case of a discriminator circuit, limit-
ing is accomplished by a separate limiter
stage; check the dc voltages of this stage, as
incorrect electrode potentials will cause faulty
limiting.

Ratio detectors accomplish limiting by virtue
of the large electrolytic capacitor connected
across the ratio -detector load resistors. Check
this capacitor.

Any of these limiting circuits can be tested
for a.m. rejection by applying a modulated
4.5 -Mc signal to the sound -takeoff point of
the receiver, and listening to the output from
the speaker with the volume control set to
maximum.

If a.m. rejection is found throughout the
sound i -f band, the limiter section can be dis-
missed. On the other hand, if rejection is not
complete throughout the band, it is well to
check the electrode potentials of the limiter
tube against the manufacturer's service data.

The operation of the limiter can be more
closely checked with the use of a vacuum -
tube voltmeter and diode probe. With this
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tool, the output of the limiter tube can be

measured as the r.f. input from the generator
is varied.

Clipping or Limiting in the Video
and Video -i -f Amplifiers

It should be understood that the i -f ampli-
fier can cause buzz when unwanted clipping
or limiting occurs. All intercarrier type re-
ceivers are provided with AGC circuits to
avoid this possibility.

The best way to check for limiting is to
observe the composite video signal at the
sound -takeoff point with ,a good oscilloscope.
Watch the waveform for evidence of clipping,
as shown in Figs. lA and 1B.

Common causes for sync pulse limiting
(Fig. IA) are:

1. Overloading due to excessive antenna
signal.

2. Overloading due to faulty AGC circuit.
3. Overloading due to inadequate plate or

screen voltages on i -f tubes.
Common causes for camera signal limiting

(Fig. 1B) are:
1. Excessive output from picture detector.
2. Incorrect bias on video -amplifier tubes.
3. Incorrect plate and screen voltages on

video -amplifier tubes.
Note: Limiting is required in the 4.5 -Mc

sound section to remove amplitude modula-
tion. But, limiting must be avoided in the
picture i -f amplifier, or in the video amplifier,
to minimize introduction of buzz modulation.

I.f. or 1..f.-R.f. Alignment Difficulties

Buzz can be caused by a misaligned i.f. or
i.f.-r.f. system, causing the sound carrier to
ride too high on the response curve. If this

cause is suspected, use a sweep-signal genera-
tor, marker generator, and scope to check

PECEVERT
100 K 250 1

MMF I

TO
SCOPE

200 K
1N34

1

I

I
1

1.

GROUND,GND.

Fig. 4. Hsgh-frequency signal tracing probe.

the response curve. A response of the form
shown in Fig. 2 will not produce buzz. How-
ever, the local oscillator must operate at the
correct frequency to beat -in the carriers at
the proper points. Touch up the local -oscilla-
tor trimmer, as required. In rare cases, the
r -f tuner distorts the over-all response curve
sufficiently to produce buzz ; in such cases,
realign r -f coils as required.

Remove Tubes Progressively for
Further Clues

To localize the source of the buzz from a
different angle, remove the vertical -oscillator
tube, and observe whether the buzz disappears.
Then replace the tube, and remove the video
output tube, observing whether the buzz dis-
appears. If tube removal cures the trouble,
study the circuit diagram to see why.

Note: In the case of receivers utilizing
series filament strings, you will have to main-
tain filament continuity by using dummy tubes
having all but filament pins clipped off.

Analyze the Waveshape of the Buzz
with a Scope

A scope is very useful, not only to trace
the buzz through the circuits, and sometimes
to localize the source by this means, but also
to display the waveshape of the buzz. This
waveshape is frequently important, because

71~ to, SS Zeaderrd
These trouble shooting data. are abridged

from a forthcoming TV Troubleshooting
Guide Book which we shall announce in the
October issue of SUCCESSFUL SERVIC-
ING. This is a brand new type of book
relating to television servicing. Nothing like.
it has ever been written before!

JOHN F. RIDER PUBLISHER, INC.

the shape is a clue to the kind of circuits the
buzz is traveling through. -

Fig. 3 shows the result of stray coupling
effects such as that which occurs between
volume control leads and vertical sweep leads.
Various values of resistance and capacitance
in the TV circuits produce varying degrees
of wave shaping.

How to Check the 4.5 -Mc Amplifier

The envelope of the 4.5 -Mc signal should
be fairly uniform, without any sudden large
pulses or dips. To check whether the buzz is
entering with the 4.5 -Mc signal, an oscilloscope
is most useful. However, most service scopes
will not respond to an input frequency of
4.5 -Mc, and therefore a detector probe must
be used to make this test. Probe details are
shown in Fig. 4.

To get the "feel" of this device, observe
the waveform in the 4.5 -Mc amplifier of a

in operating condition. Then
compare the waveform in the 4.5 -Mc ampli-
fier of the receiver which has buzz in the
sound. The high -frequency signal -tracing
probe will show immediately whether the
buzz voltage is present in the 4.5 -Mc amplifier.

INTERCARRIER SOURCES OF BUZZ & HUM
TV ANTENNA

H Pad

TOO MUCH SIGNAL
FROM ANTENNA
OVERLOADS I.F.
AMPLIFIER AND
GENERATES BUZZ.

INSERT H PAD.

FRONT
END

BUZZ CAN BE
CAUSED BY
MISADJUSTMENT
OF THE LOCAL
OSCILLATOR

Speak.

TABLE OF H PAD VALUES
300 Ohms Each Way

Attenuation R1 R2

One - Half 22 100

Two -Thirds 33 51

Nine -Tenths 56 15

BUZZ CAN BE INHERENT IN THE TRANSMITTED SIGNAL
MODULATION DEPTH MAY BE EXCESSIVE

BUZZ CAN BE CAUSED
BY MISALIGNMENT OF

THE I.F. AMPLIFIER
TUNED CIRCUITS.

I.F.
AMPLIFIER

AGC Line

DET. 8
AGC

BUZZ CAN BE CAUSED BY
INADEQUATE AGC VOLTAGE

AUDIO
AMPLIFIER

BUZZ CAN BE CAUSED
BY CROSS -TALK OF
AUDIO AMPLIFIER AND
VERTICAL SWEEP

FM SOUND
DETECTOR

BUZZ CAN BE CAUSED
BY NON-LINEAR
OPERATION OF THE
VIDEO AMPLIFIER

VIDEO
AMPLIFIER

4.5 Mc
AMPLIFIER

BUZZ CAN BE CAUSED
BY MISALIGNMENT OF
THE FM DETECTOR. IN
DISCRIMINATOR SYSTEMS
THE 4.5 Mc AMPLIFIER
MUST LIMIT THE SIGNAL

Yoke

VERTICAL
SWEEP

CIRCUIT

See Audio
Amplifier)

Picture Tube

tB
POWER

SUPPLY.

FILTER 8
COMMON 11
BYPASS

11111
To all tubes

BUZZ CAN BE CAUSED BY
FAULTY CAPACITORS IN

COMMON BYPASS CIRCUITS
AND/OR OPEN COPPER BAND
AROUND THE POWER
TRANSFORMER CORE

Fig 5. Sources of intercarrier receiver noise.
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another important first from du monta

the tube that is always in focus

...the tube that needs ño

focusing circuits or components

...the tube that replaces either

electromagnetic- or electrostatic -focusing tubes

...the tube the whole industry has

wished for... the  

-

Complete Technical Information

on Request:

CATHODE-RAY TUBE DIVISION,

ALLEN B. DU MONT LABORATORIES, INC.,

CLIFTON, N. J.

 
e

Please mention Successful Servicing when answering advertising.
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CURTAIN TIME
New SS

Effective with this issue, several changes
are under way in SUCCESSFUL SERVICING.
They are aimed at producing a better publica-
tion-one which will afford the utmost benefit
to the reader. More articles, solicited from
outside authors, will be published in each.
issue. To do this requires a change in
presentation. Text will be terse and to the
point, using a maximum of illustrations when-
ever possible. Advertising is no longer re-
stricted to not more than two manufacturers
of similar products per issue. Several monthly
features deemed of interest to radio, television,
and allied maintenance activities will be
added. The fundamental theme throughout
will be maintenance of electronic equipment.
We are sure that you will like SS even more
in the future than you have in the past.

About Sports

Maybe we're all wet in our belief, but some-
how or other íve are gradually arriving at
the conclusion that maybe sport telecasts are
not as important any more as they were at
one time. What we're leading up to is that
theater television for the purpose of showing
sporting events may not, in the long run,
prove as significant as the present hullabaloo
indicates. If you're looking for a reason for
the above, it is simple-women represent the
buying power in radio and they represent the

No. 11

WOrth 4-8340
WOrth 4-8341

major audience and buying power in television
too. They're not too partial to sports tele-
casts-if partial at all.

A Word to City Fathers
We don't like licensing. We're certain that

the majority of the servicing industry feels
the same way. But you, City Fathers the
nation over, are adamant on the point and
licensing will be with us. So, when the bills
come up for decision, please consider the fol-
lowing

a. Don't set up an inspection bureaucracy.
It can prove very bad.

b. Don't place the whole financial responsi-
bility in the lap of the company who accom-
plishes the service contract. Make certain, if
you can, that the vendor of the contract, the
guy who gets his kickback or commission, is
responsible also. Then he will see to it that
the service contractor he selects is reliable.

c. Don't place the full authority of control
over the licensee in the hands of only one
individual. Set up a board of competent ad-
visors representing all facets of the television
industry and the municipal authorities. Make
the License Commissioner work with this
board and take its advice before revoking
licenses. Make the Commissioner state in
writing why he refuses to accept their advice,
if that does happen.

d. Don't make the technical requirements
of the license too stringent without giving the

5

men now practicing an opportunity to bone up
on technical details. If you do, your city's
population will be without servicing facilities.
The bill before the New York City Council
calls for permits for all, at present, and
licenses 2 years hence, after qualification ex-
aminations. It makes much sense.

e. Don't burden the TV service facilities
with high financial costs. Your public pays
in the long run.

f. Don't form the impression that licensing
will make a man more honest or more compe-
tent. Examine the operations of those facili-
ties which you already have licensed.

Mr. City Fathers, pay some heed to these
don'ts. If you do, your licensing bill will be
more beneficial to your population and to the
TV servicing industry.

Mr. TV Serviceman, see to it that your
local city administrators know about some
of these don'ts. If you need extra copies to
send to them-ask us ; we'll send them to you
as long as they are available. If we run out,
you can photostat this editorial.

JOHN F. RIDER

Air King Service Hint
For a short while, Air King placed the

chassis identification plates on the back apron
of the chassis rather than on the dog house,
where they were ` originally placed. When
used on the back apron, the mounting screws
may short out the B plus causing the rectifier
tube and resistor to burn up. If any models
are found with the chassis identification plate
on the back apron they should be changed to
this previously used position on the dog house
cover. i
Belmont 16- and 17 -inch Chassis

A production change was incorporated in
Raytheon 16 and 17 inch television receivers
to prevent the possibility of the picture tube
sliding forward or shifting in shipment.

The rubber sponge pad was cemented only
to.the'front mounting brackets in the past. At
the present time the rubber sponge pads are
being cemented both to the brackets and the
glass of the cathode-ray tube.

If removal of the cathode-ray tube is neces-
sary, use care to loosen the tube from the pad
before removing the tube from the chassis.
In most cases a slight amount of pressure be-
tween the chassis and the tube will release the
adhesion.

The serviceman is cautioned : Do not force
removal of the tube as an implosion may re-
sult.

ATTENTION AUTHORS:
We are soliciting articles concerning radio, television, and allied electronic maintenance. All aspects are of
interest. Articles of 1,000 to 2,000 words are desired. Preference is given to subject matter which reflects
practical work rather than theory. The presentation should be direct, to the point, and amply illustrated.
Finished art work will be prepared by us from the roughs submitted. Photographs are welcome. The rate of
payment is on a word basis-and, needless to say, good writing rates good pay!

Submit all articles and inquiries to Editor, Successful Servicing.
JOHN F. RIDER PUBLISHER, Inc.

480 CANAL STREET
New York 13, N. Y.
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MOST COMPLETE BOOK OF ITS KIND

-a "Must" for TV -Radio Servicemen!

Simplifies and Speeds
the Replacement of

SELENIUM
RECTIFIERS
In TV and Radio Sets

COMVII1D
AND HINSXM

OY

d ti
Federal Telephone

and Radio Corporationati

SELODUMINTELIN
DIVISION

"4
Kin

A VALUABLE GUIDE PLUS HANDBOOK
-packed with authoritative, up-to-the-minute
data on how to service the growing, profita-
ble Selenium Rectifier Replacement Market!

Important sections in this new book include:
$( TV replacement part numbers and corresponding Federal numbers

i( Radio replacement part numbers and corresponding Federal numbers
11( Operating characteristics of Federal selenium rectifiers

 Fundamental circuits using Federal selenium rectifiers

i( How to replace a 35Z5 with a Federal 100 Ma selenium rectifier
-$( "Packaged Power" for engineering your own AC to DC power conversion

Order one or more copies now-from your FederalDistributor

America's Oldest and Largest Manufacturer
of Selenium Rectifiers

EEEp1f
o
s .

\ONE 4Federal
Telephone and Radio Corporation

COVERS OVER 20,000,000
UNITS ALREADY INSTALLED

Millions more being added yearly!

FEDERAL'S Selenium Rectifier Replacement Guide is a
book the servicing industry has been waiting for. A copy
should be on every TV -radio workbench!

Since 1946, when Federal pioneered and introduced the
miniature selenium rectifier, the use of this versatile com-
ponent by leading set makers has grown tremendously .. .
a huge replacement market potential has been created. Now
this fact -filled book tells how to service it quickly, easily, ef-
fectively and profitably.

Get your copy without delay, Mr. Serviceman. You'll be
ready to tell at a glance the right selenium rectifier to use for
any job. And remember: It pays to replace with the best ...
to insist on Federal ... the original miniature selenium recti-
fier. Use the handy coupon below:

MAIL To Your FEDERAL Distributor
rim am ~1~
111 To My FEDERAL Distributor: F-610

1

1

1

1

Name

I am enclosing $ to cover the cost of_ copies
(at 50¢ per copy) of the Federal Selenium Rectifier
Replacement Guide.

Name

Company

Address
SELENIUM-INTELIN DIVISION  100 Kingsland Road, Clifton, N. J. City

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. P~

Please mention Successful Servicing when answering advertising.

Zane__. ____.State

,111.1111 J
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iMont RA -103
The following production changes have been

made on the RA -103. A 6AL7-GT tube has
been substituted for the 6U5/6G5 tuning in-
dicator tube, V225, and connected as shown
in Fig. 1. A 1-megohm resistor has been added
from pin 4 of this tube to pin 4 of J201.
Capacitor C288, 1.6 µµf, has been inserted in
place of C214 and L211, which have been
deleted from the video i -f circuit. Capacitor
C289, 2µµf, has been inserted in the video
i -f circuit in place of C205 and L205, which
have been deleted. Capacitor C90, 0.005 µf,
is inserted in parallel across R209 which is
connected to pin 7 of the 2nd video i -f tube
V202. Capacitor C291, 2.5 µµf, has been added
from pin 7 of V209, the 6AL5 sound detector
to ground. Resistor R270, 6800 ohms, has

TO CONVERTER

YELLOW
R231
I MEG.

1201
SERVICE SELECTOR

s2 DECK
"A" SECTION

S202
TUNING INDICATOR

V225
GAL7-GT

OREEN

3.3 K
INSIDE TUBE

SOCKET ASSEMBLY

R232
2SK
CONTRAST

TO CONTACT
nl ON+s3 DECK
B -SECTION
OF 5202

RED

YELLOW

Fig. 1. New tuning indicator tube,
DuMont RA -103.

been deleted from pin 6 of V216 -A, the vertical
buffer. Resistor R277, the vertical size control
from R276 to the red lead of T202, has been
changed in value from 2 megohms to 4
megohms. The value of resistor R278 which
went to pins 3 and 6 of V217, the 6SN7-GT
vertical deflection amplifier, has been changed
from 3900 ohms to 4700 ohms. Two resistors
R326, 1800 ohms, and R327, 3300 ohms, have
been connected in series from R278 to pins 3
and 6 of the above mentioned tube V217. The
value of resistor R304, from tap 4 of T204 to

V205
6AG7

R309

C217

C216A

R226
L216 C233.5mf 470K

18K 1/2W V204B R256
150K

L215

Fig. 3. Horizontal
sync modifications,
DuMont RA -103.

C244

.05
mf

R259

pin 8 of tube V223, has been changed from
6000 ohms to 8500 ohms. The position of the
contacts have been relocated so that they
now go from pin 8 of V219, and 5U4 rectifier,
to the junction of L217 and R316. Resistor
R205, connected to pin 6 of the 1st video i -f,
has been changed to 6800 ohms.

The vertical sync circuit modifications given
below are recommended for use in areas where
noise causes loss in vertical sync.

1. Replace V205, the 6AC7 video amplifier,
with a type 6AG7 tube as shown in Fig. 2.

2. Disconnect the low side of R219, the
4700 -ohm resistor in the grid circuit of V205,
from the junction of R216, 120 ohms, and
R220, 15 ohms.

3. Connect a 12,000 -ohm, 1/2 -watt resistor
from the low side of R219 (just disconnected)
to ground. Place a 25-µf, 25 -volt capacitor
in parallel with this resistor. Be sure to con-
nect the positive side of the capacitor to
ground.

4. Add a 27,000 -ohm, 1/2 -watt resistor be-
tween the junction of R219 and the 25-µf,
capacitor and 12,000 -ohm resistor added in
step 3 and the junction of the -12.5 -volt line
and R216.

5. Remove R223 (3.6 ohms), the plate load
resistor of the video amplifier, and replace
with the two 6800 -ohm 2 -watt resistors con-
nected in parallel. Connect one end of this
combination to the low end of L215 and run a
lead from the other end of this combination

R219 400V
4.7K 5300V

-12.5V, 6.8K 6.8K
2W 2W

R216
27K

12K - 25V %2W
%W

R233
22f1

120

R220
15

V 2I2A I a
R286A
200

R286B
250 /

R225
10K

FOCUS
CONTROL

R288

3l
Fig. 2. Vertical sync
modifications, DuMont

RA -103.

C252 R271 R272 R273 T201

47K 10K 10K

mf C254
C253 O1

.005 T Tmf
mf

BLUE

C216B
27K 10mf
2W -

V2168

R274
470K
112W

VERT
HOLD

R275

to the junction of R288, the focus control, and
R286B, the candohm strip resistor.

6. Remove R222, 3300 ohms connected to
C216B.

7. Add an 1800 -ohm, 1/2 -watt resistor from
the junction of L215, C217, and L216, to
capacitor C283.

8. Remove capacitor C282, connected from
pin 7 of V204B to ground. Remove capacitor
C219, located between pin 7 of V204B and
pin 1 of V212A, and replace with a short
lead, using pin 7 terminal lug to which C219
was connected.

(Continued on page 9)

QUICK ACTION

Save time - and at the same time
do a better job! Use quick -acting
Ersin MULTICORE, the original
3 -core solder and the only solder
made with non -corrosive, extra -
active Ersin Flux. The slight dif-
ference in price more than pays for
itself by eliminating "dry" joints
and insuring your customer's good
will. Try it! Send for your FREE
SAMPLE today! Multicore Sales
Corp., Dep't S., 164 Duane St., New
York 13, N. Y.
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of Sylvania's big
brilliant campaign
for Service Dealers
Now begins the second half of Sylvania's greatest and
most appealing ad campaign ever offered to Service
Dealers.

Featuring 2 famous celebrities, Paulette Goddard and
Patrice Munsel, this campaign ties in with big ads soon
to appear in the Saturday Evening Post, Look, Life, and
Collier's magazine, and is backed by the nation-wide
weekly TV show, "Beat the Clock."

Everything included

Here's everything you need for a record harvest of fall
service business. You get big, smashing life -like displays
of the famous stars. You get counter cards, streamers,
direct -mail pieces ... even radio spot announcements.

Remember, you pay only one cent each for the mail-
ing pieces. All the rest is FREE! So don't let another
minute go by without calling your nearest Sylvania dis-
tributor ... or mail the coupon NOW.

---
Sylvania Electric Products

Inc.

2709, Emporium,
Pa.

S
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Dept. 1t
roll details about y

please sendl 
Service Dealer Campaign.

great Fall

Name.

Street
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Please mention Successful Servicing when answering advertising.
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DuMont RA -103
(Conti, 'red from page 7)

9. Remove resistor R224, located between
in 1 of V212A and ground.
For the following steps refer to Fig. 3.
10. Add a 27,000 -ohm, 1/2 -watt resistor from

the junction of C244 and R259 to pin 4 of
V213.

11. Change the value of capacitor C252
(from pin 8 of V213 to pin 4 of V216A) to
0.1 µf.

12. Disconnect the ground side of R269,
in the grid circuit of V216A. This will be

connected in step 17.
13. Connect an 82-µµf capacitor between

pins 4 and 5 of V216A.
14. Disconnect R271, 10,000 ohms, from pin

5 of V216A. This resistor will be replaced in
step 18.

15. Connect a 5600 -ohm, 1/2 -watt resistor to
pin 5 of V216A.

16. Connect the other end of the 5600 -ohm
resistor just added to a 27,000 -ohm, 2 -watt
resistor. Run a lead from the junction of these
two resistors to C216B.

17. The other end of the 27,000 -ohm re-
sistor is to be connected to the junction of
R262 and R261 and to the low side of R269
(the 1.2-megohm resistor in the grid circuit of
V216A) .

18. Replace R271 with a 47,000 -ohm, 1/2 -

watt resistor.
19. Connect a 0.1-µf capacitor between pin

5 of V216A and 49,000 -ohm resistor just
added.

the blue of the primary
of T201 from the +175 -volt line and run
directly to ground.

ORDER YOUR COPY NOW
RIDER TV VOLUME 7

DuMont RA -104A, RA -108A, RA -110A
To eliminate the condition in RA -104A

and RA -110A chassis, known as Barkhausen
Oscillation (the indication of this trouble is
one or more vertical black lines on the left-
hand side of the raster) the following pro-
cedures should be observed.

Use only coax transmission lines (RG-11/U
in the fringe areas and RG-59/U in strong
signal* areas). Make sure that the shield of
the coax is- properly grounded to the antenna
connector shield. Keep the coax transmission
line away from the power supply chassis.
Place a metal plate (preferably copper)
under the power supply chassis and main
chassis. This plate need only be large enough
to act as a bond between the two chassis.
If the above suggestions do not cure the
condition, replace the 6BG6 and ascertain
that the drive control is properly adjusted.

"Thumping' sometimes occurs in RA -108A
and RA -110A chassis using the 19AP4 metal
picture tube. This condition may be described
as an "electrostatic pendulum," the pendulum
consists of a swinging back and forth in a
definite rhythm of the tag tied to the high -
voltage lead. This warning tag makes a
resounding "thump" each time it strikes the
metal. To prevent this condition, change the
position of the tag.

The Key

To Increased

Earnings...

Is At Your Fingertips
Now, more than ever before, your knowledge of every phase

... every detail ... of servicing each set in the manufacturer's

line really pays off. And there's only one source that gives

you all you must know. It's Rider Radio & TV Manuals. The

only complete, authoritative service data on television and

radio in the world!

Here you'll find the answers to all your servicing questions.

From complete unpacking and installation data to complete

factory ports lists. With Rider's accurate, factory -authorized

information at your fingertips you'll spend less time per call

... and do a better job! The result is greater profits. Ask your

jobber to show you the latest Rider Manual - today!

JOHN F. RIDER Publisher, Inc.
480 Canal Street, New York 13, N. Y.

9
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Extra -Large Dial
Seven long 330° scales for easy
reading at any spot on the
dial. All Illuminated-no glare.
Top scale is 16" long. Dial has
10 to 1 ratio vernier tuning.

77co 1,00
C

&-pe

CTOR

Wide Frequency Range
-165 KC to 120 MC in seven
ranges. 165 KC through 40 MC
fundamentals; through 120
MC by strong harmonics.

is the word for Model 3432
Take it at face value, and you can't be wrong! The big,
BIG no -glare illuminated dial, the fine control
Output Attenuator, the wide frequency range,
improved shielding to control radiation, and other
performance features-all proved for action and
accuracy. Give it the bench test-you'll find more
competence packed in its handsome metal case than
any test oscillator you ever used. It's double -copper
shielded and individually calibrated against precise
crystal standards. It is competent every step of the way.

ONLY $79.50 at your Distributor
(Price subject to change)

MODEL 3432

SIGNAL GENERATOR

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

left
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A.

Please mention Successful Servicing when answering dye sing.
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Gamble-Skogmo 94TV1-43-8940A
AS change were made ín the production of

Model 94TV1-43-8940A, code numbers were
assigned to distinguish the differences ín the
sets. The differences between the different
code numbers are explained below :

Code 1. Code 1 chassis are wired as shown
in the schematic diagram in Volume 4, ex-
cept for the tuner chassis filament wiring.
Only terminals 6 and 7 should be connected

to H. Terminals 5, 8, and 10 should be
grounded. There should be no direct connec-
tion between C32 and C31, as indicated in
Volume 4, C32 should go directly to terminal
6, and C31 should go directly to terminal 7.
Code 2. A 1,000-µµf capacitor is used in
place of C111. The value of resistor R92 is
changed from 270,000 ohms to 220,000 ohms,
and the lead from R92 now goes to the
+350 -volt line instead of to the +250 -volt
line. The value of R63 is changed from 560
ohms to 680 ohms, 1 watt.
Code 3. This is similar to Code 2 except
that capacitor C109, 47 µµf has been deleted
from pin 1 tube 16 to ground.
Code 4. This is similar to Code 3 except
that C117 is no longer connected to terminal
1 of T6. It is now grounded.
Code 5. C111, 680 µµf, and C109, 80-480
(A -8E-18508) are now connected in parallel
from the junction of C110 and R95 to

ground.
Code 6. C116, 0.2 µµf (coil form, A5D
18507) has been added from pin 3 to tube
9-13, the 6SL7 age amplifier, to pin 5 of tube
18, the 6W4.

ass a -

Fig. 1. Changes in the video a4n lifter circuit
of the Gamble-Skogmo 94TV1-43-8940A.

Code 7. R48 is no longer connected to the
+350 -volt line, instead it now goes directly
to tap 3 of T6.
Code 8. R98 now goes to the +350 -volt
line, instead of to tap 3 of T6. C113 is
grounded instead of going to the junction
of C114 and the +350 -volt line. Capacitor
C119, 1,000 µµf, has been added from ground
to the junction of C118 -A and the lead from
C114 that goes to tap 3 of T6.
Code 9. The value of R73 is changed from
100,000 ohms to 68,000 ohms.

The following additions have been made
to the parts list in Codes 1 through 9:
Parts No. Description
$55p-18252 Focus magnet
A19A.I4275 Yoke plu
B-158.14274 Yale socket
C2B-18056 Powersuppiy shield can
AS11-18446.74 Knob (5 used)
A6M18412 Indicator plate.

The deflection -yoke socket is now num-
bered in the following way: pín 1 is now
designated as pin 4, 2 is now 5, 3 is now 1,

4 is now 2.
Code 10. The value of R47 is changed to
68,000 ohms (C -9B1-84), and a switch -on
volume -contrast control has been added from
R47 to the +250 -volt line. R73 is changed
to 18,000 ohms (C -9B1-77). R76 is changed
to 560,000 ohms (C -9B1-95). R100 has been
removed from its position at pin 6 of tube
19 and is now located from the junction of
pin 11 of tube 10 and C67 to the tap of R46,

brightness control. The value of R100 is
100,000 ohms. R103 is changed to 5,600 ohms,
2 watts (C -9B4-74). R108, 5,600 ohms, 2
watts (C -9B4-74), has been added from
C61 -D to the +350 -volt line. R105 and F-1
have been deleted from the circuit. C118 -A
is now located from pin 1 of the power -
jumper plug to ground; C119 goes from
ground to pin 1 of the jumper plug and
C114. A 1/4 -amp fuse has been inserted from
pin 6 to pin 1 of the jumper plug.

RSI
2200

TOO LEAD GOES TO LUG
No T ON TRANS 0.201-18562
AND TO LUG No 5 ON TRANS
C -12M-16689

+ isa..
9-a

6SL 7
A.0 c AMP.

Fig. 2. Changes in the agc circuit of the
Gamble-Skogma 94TV1-43-8940A.

Code 11. Resistor R107, 3,900 ohms, 2 watts
(C -9B4-69) is added from pin 3 of tube 18,
the 6W4, to the. minus side of C115. The
horizontal -deflection transformer T6 has been
changed from C -12M-18285 to C-201-18530.
Code 12. Capacitor C120, 7 µf (ceramic,
C -8G-11790) has been added in parallel across
coil L1Ú.
Code 13. Capacitor C56 has been deleted.
R32, contrast control, and R34 are now lo-
cated as shown in Fig. 1. Additional changes
in component location in this circuit are also
shown in Fig. 1. The lead from R34 goes
to pin 1 of tube 9-B, the agc amplifier. The
lead from R37 goes to L16. The lead from
pin 1 goes to the junction of C64 and L21.
R37 has been relocated, as shown in Fig. 1,
and its value is changed from 1,000 ohms to
8,200 ohms. C61 -A has been deleted. R35
and C60 have been added. R32, R38, R40,
and C63 are changed to 5,000 ohms, 3,300
ohms, 100 ohms, and 22 µµf, respectively.
Since the contrast control was moved to a
new location after Code 12, the output con-
nection of an oscilloscope or meter will not
be connected across the contrast control, but
now across resistor R37 (pin 7 of tube 7 to
ground).

R53 has been deleted and C59 has been
added. Additional changes in component lo-
cation are shown in Fig. 2. The lead from
R50 and C59 goes to the agc line. The lead
from C71 goes to C116, and the other side
of C116 goes to pin 4 of tube 9-A, the 6SL7
sync amplifier. The lead from pin 2 goes to
tap 6 (an additional winding which is de -

(Continued on page 13)
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WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

New phono pickup cartridges (
to help simplify

cartridge replacement

Model W22AB-T

TURNOVER CARTRIDGE

A high quality extended range "Verti-
cal Drive" Cartridge complete with
positive turnover mechanism. Has sap-
phire tipped fine.groove and osmium
tipped standard -groove needle.

Offers greatly improved performance
when used as replacement for single -
needle all purpose cartridge. Also
recommended for replacement of other
types of turnover and dual -needle car-
tridges. Replaces not only cartridge
but turnover mechanism as well.

1. Extended frequency response to
10,000 c. p. s.

2. Tracks at low needle point pressure
-only 8 grams.

3. Sturdy construction guarantees long
life of turnover mechanism.

4. Standard 1/2" bracket mount has
elongated holes for versatility and
quick easy installation.

MODEL W22AB-T - CODE: RUVUR
LIST PRICE $10.00

Model W42BH

"DUAL -VOLTAGE CARTRIDGE"

WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

A low cost "Lever Type" Cartridge for
78 RPM records. Equipped with
unique "slip on" condenser -harness for
dual -voltage output. 1.5 volts or 3.75
volts obtainable in one cartridge.

Lives servicemen an ideal replacement
for old style 78 RPM cartridges. A
"leader" value-it modernizes the
equipment at an extremely low price
-only $4.95 list. It guarantees inn
proved reproduction. Minimizes
inventory problem. One cartridge with
choice of two output voltages covers
bulk of requirements.

1. "Lever Type" construction assures
improved tracking.

2. Specially designed needle guard
which protects crystal from break-
age.

3. Equipped with pin jacks and pin
terminals.

4. If used for high output, the con-
denser may be used separately by
the serviceman for other purposes.

MODEL W42BH - CODE: RUVUS
LIST PRICE $4.95

At Your Shure Distributor

FRimi.
® ® THE WONDERFUL NEW CARTRIDGE

m Replacement Manual No. 66

Contains over 1500 Phonographs-Radio-TV Phono Combinations
equipped with or which can effectively use Shure crystal or ceramic cartridges.
These sets are made by 123 manufacturers and date from 1938 to 1951.

Patented by Shure Brothers and licensed under the Patents of the Brush Development Company

SHURE BROTHERS, Inc.
225 W. Huron St., Chicago 10, Illinois

MANUFACTURERS of
MICROPHONES and ACOUSTIC DEVICES

Cable Address: SHUREMICRO
Please mention Successful Servicing when answering advertising.
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Gamble-Skogmo 94TV1-43-8940A
(Continued from page 11)

scribed below), of T6. C71 is now 1 µµf,

'and R50 is 2,200 ohms.
R54, which went from R17 to pick -off coil

T8, has been deleted. C72 has also been de-
leted. R99, to tap 5 of T6, has been deleted.
T6 has been changed (see parts -list changes
listed below), and now has an additional
winding which is located between the wind-
ing for the filaments on the 1X2 and the
winding going to the plate of the 1X2.

The value of R82 is changed from 1 meg-
ohm to 220,000 ohms, and the lead goes to
tap 6 of T6, instead of to tap 5. C98 is
changed from 75 µµf to 82 µµf. R87 is changed
from 1.5 megohms to 680,000 ohms. C110 has
been relocated and now goes from R87 to the
junction of C112, R96, and R97. The value
of C110 is changed from 220 µµf to 22 µµf,
500 volts. R95 has been deleted and the value
of C111 is changed from 680 ohms to 820
ohms. Pin 8 of tube 17, the 6BQ6 pulse ampli-
fier, is now tied to pin 2 of the same tube.

The change in parts list is as follows :
Ref. Part
No. No. Description
C60 C -8F3.112 82 µµf, mica
C63 C -8F-18569 22 µµf, mica
C70 B -8D-18491 0.1 µf, paper
C71 A -8G-12495.2 1µµf, ceramic
C98 C -8F3.112 82 µµf, mica
C110 C -8G-11892 22 µµf, 500 volts, ceramic
C111 C -8F6.124 820 µµf, mica
R34 C-981.82 47,000 ohms, 1/2 watt
R35 C -9B1.74 10,000 ohms, 1/2 watt
R37 C -9B1.73 8,200 ohms, 1/2 watt
R38 C -9B2.68 3,300 ohms, 1 watt
R40 C.9B1.74 100 ohms, 1/2 watt
R50 C-981.66 2,200 ohms, 1/2 watt
R82 C -9B1.90 220,000 ohms, 1/2 watt
R87 C -9B1.96 680,000 ohms, 1/2 watt.
Code 14. R44 is changed from 3.3 megohms
to 10,000 ohms, 1/2 watt (C -9B1-74).
Code 15. The value of R56 is changed from
68 ohms to 120 ohms, 1/2 watt (C -9B1-51).
Ref. Part
No. No. Description
C61 A.8C-18487 30.30 µf x 450 volts, 125

µf x 25 volts
B-SB-18552.85 Tuning knob (vernier)
B -2M48553 Vernier disk
B-SSP-18638 Focus magnet
A-SIA-15713 Iron core, for L4, 8, 9
A -10B-18794 Vertical size control

(screwdriver shaft)
A -10B-18795 Linearity size control

(screwdriver shaft).
In later production, group numbers (chassis

identification numbers) were assigned to each
set. The production changes made are ex-
plained below :
Code 16 or Group Numbers 6,700 to 8,999.
Video trap coil L19 was relocated and con-
nected to pin 7 of the 12AU7 video amplifier,
tube 8, and L16. Peaking coil L21 (A -16A-
17961) was replaced with A -16A-18685
(white dot). The high -voltage capacitor and
socket assembly (N-201-18161) was removed
and replaced with a wafer tube socket (A -
15C -18735), high -voltage ring (A -62C-
18734), two insulators (A -5M-18733), and
mounting hardware. A 2.2 -ohm, 1/2 -watt,
wire -bound resistor (C -9C1-1067) or a fila-
ment choke (A -16A-18785) was added in
series with the 1X2 filament lead as shown
in Fig. 3.
Code 17 or Group Numbers 9,000 to 12,399.
To reduce capacitor failures, capacitor C64
is replaced with a 0.01-4, 600 -volt capacitor
(C -8D-11128) .
Code 18 or Group Numbers 12,400 to 14,199.
To reduce horizontal size, the white and black
leads to the horizontal -deflection transformer
T6, lugs 2 and 3, respectively, were inter-
changed, black to lug 2 and white to lug 3.
Code 19 or Group Numbers 14,200 and above.

i

NOTE

wNEN USING NONR OER.
TRAN5 (T61 PART NO.
e -12N -16664-I WOE
r1EAN A5 SNOwN Mpg

*WI USING PANT NO
G-20116562.1 WOE
IIUNENT AS 9OwN NER6

Fig. 3. Wiring for the 1X2 filament lead of
the Gamble-Shogmo 94TV1-43-8940A.

Both the C -12M-18689 and C-201-18562 hori-
zontal -deflection transformers were removed
and replaced with new transformers. The
part numbers are the same with the addition
of a dash one (-1) . The black and white
horizontal -deflection -transformer leads are
connected as in Code 17. Resistor R4 is
changed to 10,000 ohms. Resistors R8 and
R10 are grounded, C33 has been deleted, and
the tuner chassis filament wiring has been
changed. Pin 4 of the 6AG5 is grounded, pin
3 of the same tube and pin 3 of the 6J6 arc
tied to tuner terminal 8 and go to H. Pin 4
Of the 6J6 is grounded. C30, C31, and C32
have been deleted. C25, C27 and C28 have
been deleted. The value of R45 is changed
to 220,000 ohms (C -9B1-90), and a resistor
R110, 220,000 ohms, 1/2 watt (C -9B1-90) has
been added from pin 5 of the 6SL7 sync ampli-
fier, tube 9-A, to ground. R28 is changed to
120 ohms.

Resistor R109 has been added across trans-
former T1, from pin 5 to pin 6 of the 6AU6
3rd i.f. The value of resistor R107 (see Code
11) has been changed from 3900 ohms to
5600 ohms. To eliminate vertical jitters, R73
is changed to 68,000 ohms (C -9B1-84). R72

is changed to 1.5 megohms (C -9B1-100).
C95 is changed to 0.02 /if (C -8D-17607).

C106 is changed to 0.1 µf (C -8D-10771).
Capacitor C91 is deleted. C90 has been re-
located to between R77 and C95, and its value
has been changed to 0.005 µf (C -8D-17608).
A dual control and switch (A -1.0A-18441)
has been added to the parts list. Resistor R3
has been deleted from lug 2 (antenna input).
Lug 2 is now connected directly to lug 4, 1
and 3 are connected to the antenna input
terminals.

Five different horizontal deflection trans-
formers T6 have been used on the various
production runs.

1. Chassis Coded 1 through 12. These
chassis use part number C-12M-18285 trans-
former. This is a laminated iron core trans-
former with a 5 -lug terminal board. This
transformer should be used for replacement.
The C -12M-18689 transformer can be used
for replacement if the agc leads are removed
from lugs 5 and 6 (left hanging free) and
a 1-megohm, 1 -watt resistor is added from
lug 5 to the blue 6BQ6 plate lead terminal.
If horizontal non -linearity (left-hand bulge)
is noticed on any of these chassis, it may be
corrected by reversing the leads connected
to terminals 2 and 3.

2. Chassis Coded 13 through 15 and Group
Numbers to 14,200. These chassis use either
part number C -12M-18689 or part number
C-201-18562 transformers. The C -12M-18689
is a laminated iron core transformer with a
6 -lug terminal board, and the C-201-18562
is a molded iron core transformer (racetrack
shape) with 5 lugs on one side of the terminal

(Continued on page 15)

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.
Carton Dimensions: (2 units) 20 x 141/2 x 1034
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2
AND NAME OF NEAREST DISTRIBUTOR.

The NEW ESPEY model 511-B
FEATURES

I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone confrol.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

I1. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #174.

Makers of fine rodios since 1928.

TEL. TRafalgar 9.7000

MANUFACTURING COMPANY, INC..
528 EAST 72nd STREET. NEW YORK 21. N. Y.

Please mention Successful Servicing when answering advertising.
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Extra -Large Dial
Seven long 330° scales for easy
reading at any spot on the
dial. All Illuminated-no glare.
Top scale is 16" long. Dial has
10 to 1 ratio vernier tuning.

Wide Frequency Range
-165 KC to 120 MC in seven
ranges. 165 KC through 40 MC
fundamentals; through 120
MC by strong harmonics.

is the word for Model 3432
Take it at face value, and you can't be wrong! The big,
BIG no -glare illuminated dial, the fine control
Output Attenuator, the wide frequency range,
improved shielding to control radiation, and other
performance features-all proved for action and
accuracy. Give it the bench test-you'll find more
competence packed in its handsome metal case than
any test oscillator you ever used. It's double -copper
shielded and individually calibrated against precise
crystal standards. It is competent every step of the way.

Dio

ONLY 179.50 at your Distributor
(Price subject to change)

MODEL 34 32

SIGNAL GENERAT

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

leía
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U. S.A.

Please mention Successful Servicing when answering dvertising.



Successful Servicing, September, 1951
11

letwluut e
Gamble-Skogmo 94TV1-43-8940A

As changes were made in the production of
Model 94TV1-43-8940A, code numbers were
assigned to distinguish the differences in the
sets. The differences between the different
code numbers are explained below :
Code 1. Code 1 chassis are wired as shown
in the schematic diagram in Volume 4, ex-
cept for the tuner chassis filament wiring.
Only terminals 6 and 7 should be connected
to H. Terminals 5, 8, and 10 should be
grounded. There should be no direct connec-
tion between C32 and C31, as indicated in
Volume 4, C32 should go directly to terminal
6, and C31 should go directly to terminal 7.
Code 2. A 1,000-µµf capacitor is used in
place of Clll. The value of resistor R92 is
changed from 270,000 ohms to 220,000 ohms,
and the lead from R92 now goes to the
+350 -volt line instead of to the +250 -volt
line. The value of R63 is changed from 560
ohms to 680 ohms, 1 watt.
Code 3. This is similar to Code 2 except
that capacitor C109, 47 µµf has been deleted
from pin 1 tube 16 to ground.
Code 4. This is similar to Code 3 except
that C117 is no longer connected to terminal
1 of T6. It is now grounded.
Code 5. C111, 680 µµf, and C109, 80-480
(A -8E-18508) are now connected in parallel
from the junction of CI10 and R95 to
ground.
Code 6. C116, 0.2 µµf (coil form, A5D
18507) has been added from pin 3 to tube
9-B, the 6SL7 agc amplifier, to pin 5 of tube
18, the 6W4.

R37
!!00

VIDEO AMPLIFIER

12Áu7
R35

v1oEo SUP

C 62

osm,

R36
2.1

Riaeo 6325

C63
IcoNTRASTI

22 T

/54

Fig. 1. Changes in. the video amplifier circuit
of the Gamble-Skogmo 94TV1-43-8940A.

Code 7. R48 is no longer connected to the
+330 -volt line, instead it now goes directly
to tap 3 of T6.
Code 8. R98 now goes to the +350 -volt
line, instead of to tap 3 of T6. C113 is
grounded instead of going to the junction
of C114 and the +350 -volt line. Capacitor
C119, 1,000 µµf, has been added from ground
to the junction of C118 -A and the lead from
C114 that goes to tap 3 of T6.
Code 9. The value of R73 is changed from
100,000 ohms to 68,000 ohms.

The following additions have been made
to the parts list in Codes 1 through 9:
Pont No. Description
B,55P18282 Focus magnet
Á19A.14275 Yoke plug
B1SB-14274 Yoke socket
CC.2B-18056 Power supply shield can
A.51118446.74 Knob (5 used)
A6M-18412 Indicator plate.

The deflection -yoke socket is now num-
bered in the following way: pin 1 is now
designated as pin 4, 2 is now 5, 3 is now 1,
4 is now 2.
Code 10. The value of R47 is changed to
68,000 ohms (C -9B1-84), and a switch -on
volume -contrast control has been added from
R47 to the +250 -volt line. R73 is changed
to 18,000 ohms (C -9B1-77). R76 is changed
to 560,000 ohms (C -9B1-95). R100 has been
removed from its position at pin 6 of tube
19 and is now located from the junction of
pin 11 of tube 10 and C67 to the tap of R46,
brightness control. The value of R100 is
100,000 ohms. R103 is changed to 5,600 ohms,
2 watts (C -9B4-74). R108, 5,600 ohms, 2
watts. (C -9B4-74), has been added from
C61 -D to the +350 -volt line. R105 and F-1
have been deleted from the circuit. C118 -A
is now located from pin 1 of the power -
jumper plug to ground; C119 goes from
ground to pin 1 of the jumper plug and
C114. A 14 -amp fuse has been inserted from
pin 6 to pin 1 of the jumper plug.

R51
220

íN15 LEAD GOES TO LUG
No l ON TRANS. G-201-16562
AND TO LUG No 5 ON TRANS
C-121.1.18689

+155e
9.0

6SL 7
A.G.E AMP.

Fig. 2. Changes in the agc circuit of the
Gamble-Skogmo 94TV1-43-8940A.

Code 11. Resistor R107, 3,900 ohms, 2 watts
(C -9B4-69) is added from pin 3 of tube 18,
the 6W4, to the- minus side of C115. The
horizontal -deflection transformer T6 has been
changed from C -12M-18285 to C-201-18530.
Code 12. Capacitor C120, 7 µf (ceramic,
C -8G-11790) has been added in parallel across
coil L10.
Code 13. Capacitor C56 has been deleted.
R32, contrast control, and R34 are now lo-
cated as shown in Fig. 1. Additional changes
in component location in this circuit are also
shown in Fig. 1. The lead from R34 goes
to pin 1 of tube 9-B, the agc amplifier. The
lead from R37 goes to L16. The lead from
pin 1 goes to the junction of C64 and L21.
R37 has been relocated, as shown in Fig. 1,
and its value is changed from 1,000 ohms to
8,200 ohms. C61 -A has been deleted. R35
and C60 have been added. R32, R38, R40,
and C63 are changed to 5,000 ohms, 3,300
ohms, 100 ohms, and 22 µµf, respectively.
Since the contrast control was moved to a
new location after Code 12, the output con-
nection of an oscilloscope or meter will not
be connected across the contrast control, but
now across resistor R37 (pin 7 of tube 7 to
ground).

R53 has been deleted and C59 has been
added. Additional changes in component lo-
cation are shown in Fig. 2. The lead from
R50 and C59 goes to the agc line. The lead
from C71 goes to C116, and the other side
of C116 goes to pin 4 of tube 9-A, the 6SL7
sync amplifier. The lead from pin 2 goes to
tap 6 (an additional winding which is de -

(Continued on page 13)
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A complete chronological history of FAC-
TORY -AUTHORIZED American circuits and
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"The World's
Greatest Compilation

of

AM -FM -TV -PA

Servicing Data."
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WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

Successful Servicing, Septenther, 1951

New phono pickup cartridges (
to help simplify
cartridge replacement

Model W22AB-T

TURNOVER CARTRIDGE

A high quality extended range "Verti-
cal Drive" Cartridge complete with
positive turnover mechanism. Has sap-
phire tipped fine -groove and osmium
tipped standard -groove needle.

Offers greatly improved performance
when used as replacement for single -
needle all purpose cartridge. Also
recommended for replacement of other
types of turnover and dual -needle car-
tridges. Replaces not only cartridge
but turnover mechanism as well.

1. Extended frequency response to
10,000 c. p. s.

2. Tracks at low needle point pressure
-only 8 grams.

3. Sturdy construction guarantees long
life of turnover mechanism.

4. Standard 1/2" bracket mount has
elongated holes for versatility and
quick easy installation.

MODEL W22AB-T - CODE: RUVUR
LIST PRICE $10.00

Model W42BH

"DUAL -VOLTAGE CARTRIDGE"

WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

A low cost "Lever Type" Cartridge for
78 RPM records. Equipped with
unique "slip on" condenser -harness for
dual -voltage output. 1.5 volts or 3.75
volts obtainable in one cartridge.

Gives servicemen an ideal replacement
for old style 78 RPM cartridges. A
"leader" value-it modernizes the
equipment at an extremely low price
-only $4.95 list. It guarantees im-
proved reproduction. Minimizes
inventory problem. One cartridge with
choice of two output voltages covers
bulk of requirements.

1. "Lever Type" construction assures
improved tracking.

2. Specially designed needle guard
which protects crystal from break-
age.

3. Equipped with pin jacks and pin
terminals.

4. If used for high output, the con-
denser may be used separately by
the serviceman for other purposes.

MODEL W42BH - CODE: RUVUS
LIST PRICE $4.95

At Your Shure Distributor
® ®

THE WONDERFUL NEW CARTRIDGE

®111 leg la: Replacement Manual No. 66

Contains over 1500 Phonographs-Radio-TV Phono Combinations
equipped with or which can effectively use Shure crystal or ceramic cartridges.
These sets are made by 123 manufacturers and date from 1938 to 1951.

atented by Shure Brothers and licensed under the Patents of the Brush Development Company

SHURE BROTHERS, Inc.
225 W. Huron St., Chicago 10, Illinois

MANUFACTURERS of
MICROPHONES and ACOUSTIC DEVICES

Cable Address: SHUREMICRO
Please mention Successful Servicing when answering advertising.



Successful Servicing, September, 1951

Gamble-Skogmo 94TV 1-43-8940A
(Continued from page 11)

scribed below), of T6. C71 ís now 1 µµf,

IIIand R50 is 2,200 ohms.
R54, which went from R17 to pick -off coil

T8, has been deleted. C72 has also been de-
leted, R99, to tap 5 of T6, has been deleted.
T6 has been changed (see parts -list changes
listed below), and now has an additional
winding which is located between the wind-
ing for the filaments on the 1X2 and the
winding going to the plate of the 1X2.

The value of R82 is changed from 1 meg-
ohm to 220,000 ohms, and the lead goes to
tap 6 of T6, instead of to tap 5. C98 is
changed from 75 µµf to 82 µµf. R87 is changed
from 1.5 megohms to 680,000 ohms. C110 has
been relocated and now goes from R87 to the
junction of C112, R96, and R97. The value
of C110 is changed from 220 µµf to 22 µµf,
500 volts. R95 has been deleted and the value
of C111 is changed from 680 ohms to 820
ohms. Pin 8 of tube 17, the 6BQ6 pulse ampli-
fier, is now tied to pin 2 of the same tube.

The change ín parts list is as follows :
Ref. Part
No. No. Description
C60 C.8F3.112 82 µµf, mica
C63 C8F18569 22 µµf, mica
C70 138D18491 0.1 µf, paper
C71 A -8C-12495.2 1 µµf, ceramic
C98 C8F3.112 82 µµf, mica
CI10 C8G-11892 22 µµf, 500 volts, ceramic
C111 C8P6.124 820 µµf, mica
R34 C.9131.82 47,000 ohms, 1/2 watt
R31 C9B1.74 10,000 ohms, I/2 watt
R37 C -9B1.73 8,200 ohms, 1/2 watt
R38 C982.68 3,300 ohms, I watt
R40 C9B1.74 100 ohms, 1/2 watt
RIO C9B1.66 2,200 ohms, 1/2 watt
R82 C.981.90 220,000 ohms, 1/2 watt
R87 C9131.96 680,000 ohms, 1/2 watt.
Code 1.4. R44 is changed from 3.3 megohms
to 10,000 ohms, 3/2 watt (C -9B1-74).
Code' 15. The value of R56 is changed from
68 ohms to 120 ohms, % watt (C -9B1-51).
Ref. Part
No. No. Description
C61 A8C18487 30.30 µf x 450 volts, 125

B5B1855245
13,2M18553
1355P18638
A51A1S713
A10B18794

A10B18795

µf x 25 volts
Tuning knob (vernier)
Vernier disk
Focus magnet
Iron core, for L4, 8, 9
Vertical size control

(screwdriver shaft)
Linearity size control

(screwdriver shaft).
In later production, group numbers (chassis

identification numbers) were assigned to each
set. The production changes made are ex-
plained below :
Code 16 or Group Numbers 6,700 to 8,999.
Video trap coil L19 was relocated and con-
nected to pin 7 of the 12AU7 video amplifier,
tube 8, and L16. Peaking coil L21 (A -16A-
17961) was replaced with A -16A-18685
(white dot). The high -voltage capacitor and
socket assembly (N-201-18161) was removed
and replaced with a wafer tube socket (A -
15C -18735), high -voltage ring (A -62C-
18734), two insulators (A -5M-18733), and
mounting hardware. A 2.2 -ohm, %-watt,
wire -bound resistor (C -9C1-1067) or a fila-
ment choke (A -16A-18785) was added in
series with the 1X2 filament lead as shown
in Fig. 3.

Code 17 or Group Numbers 9,000 to 12,399.
To reduce capacitor failures, capacitor C64
is replaced with a 0.01-4 600 -volt capacitor
(C -8D-11128).
Code 18 or Group Numbers 12,400 to 14,199.
To reduce horizontal size, the white and black
leads to the horizontal -deflection transformer
T6, lugs 2 and 3, respectively, were inter-
changed, black to lug 2 and white to lug 3.
Code 19 or Group Numbers 14,200 and above.

Fig. 3. Wiring for the 1X2 filament lead of
the Gamble-Skogmo 94TV1-43-8940A.

Both the C -12M-18689 and C-201-18562 hori-
zontal -deflection transformers were removed
and replaced with new transformers. The
part numbers are the same with the addition
of a dash one (-1). The black and white
horizontal -deflection -transformer leads are

connected as in Code 17. Resistor R4 is
changed to 19,000 ohms. Resistors R8 and
R10 are grounded, C33 has been deleted, and
the tuner chassis filament wiring has been
changed. Pin 4 of the 6AG5 is grounded, pin
3 of the same tube and pin 3 of the 6J6 arc
tied to tuner terminal 8 and go to H. Pin 4
of the 6J6 is grounded. C30, C31, and C32
have been deleted. C25, C27 and C28 have
been deleted. The value of R45 is changed
to 220,000 ohms (C -9B1-90), and a resistor
R110, 220,000 ohms, Y2 watt (C -9B1-90) has
been added from pin 5 of the 6SL7 sync ampli-
fier, tube 9-A, to ground. R28 is changed to
120 ohms.

Resistor R109 has been added across trans-
former T1, from pin 5 to pin 6 of the 6AU6
3rd i.f. The value of resistor R107 (see Code
11) has been changed from 3900 ohms to
5600 ohms. To eliminate vertical jitters, R73
is changed to 68,000 ohms (C -9B1-84). R72
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is changed to 1.5 megohms (C -9B1-100).
C95 is changed to 0.02 pf (C -8D-17607).
C106 is changed to 0.1 if (C -8D-10771).
Capacitor C91 is deleted. C90 has been re-

located to between R77 and C95, and its value
has been changed to 0.005 µf (C -8D-17608).
A dual control and switch (A-1OA-18441)
has been added to the parts list. Resistor R3
has been deleted from lug 2 (antenna input).
Lug 2 is now connected directly to lug 4, 1

and 3 are connected to the antenna input

terminals.
Five different horizontal deflection trans-

formers T6 have been used on the various
production runs.

1. Chassis Coded 1 through 12. These
chassis use part number C -12M-18285 trans-
former. This is a laminated iron core trans-
former with a 5 -lug terminal board. This
transformer should be used for replacement.
The C -12M-18689 transformer can be used
for replacement if the agc leads are removed
from lugs 5 and 6 (left hanging free) and
a 1-megohm, 1 -watt resistor is added from
lug 5 to the blue 6BQ6 plate lead terminal.
If horizontal non -linearity (left-hand bulge)
is noticed on any of these chassis, it may be
corrected by reversing the leads connected
to terminals 2 and 3.

2. Chassis Coded 13 through 15 and Group
Numbers to 14,200. These chassis use either
part number C -12M-18689 or part number
C-201-18562 transformers. The C -12M-18689
is a laminated iron core transformer with a
6 -lug terminal board, and the C-201-18562
is a molded iron core transformer (racetrack
shape) with 5 lugs on one side of the terminal

(Continued on page 15)

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 8/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 103/4
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2
AND NAME OF NEAREST DISTRIBUTOR.

The NEW ESPEY model 511-B
FEATURES

I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

I I. I2 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
Ib. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #174.

Makers of fine radios since 1928.

TEL. TRatalgar 9.7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y. .

Please mention Successful Servicing when answering advertising.
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WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

New phono pickup cartridges (
to help simplify

cartridge replacement

Model W22AB-T

TURNOVER CARTRIDGE

A high quality extended range "Verti-
cal Drive" Cartridge complete with
positive turnover mechanism. Has sap-
phire tipped fine -groove and osmium
tipped standard -groove needle.

Offers greatly improved performance
when used as replacement for single -
needle all purpose cartridge. Also
recommended for replacement of other
types of turnover and dual -needle car-
tridges. Replaces not only cartridge
but turnover mechanism as well.

I. Extended frequency response to
10,000 c. p. s.

2. Tracks at low needle point pressure
-only 8 grams.

3. Sturdy construction guarantees long
life of turnover mechanism.

4. Standard 1/2" bracket mount has
elongated holes for versatility and
quick easy installation.

MODEL W22A8-T - CODE: RUVUR
LIST PRICE $10.00

WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

Model W42BH

"DUAL -VOLTAGE CARTRIDGE"

A low cost "Lever Type" Cartridge for
78 RPM records. Equipped with
unique "slip on" condenser -harness for
dual -voltage output. 1.5 volts or 3.75
volts obtainable in one cartridge.

Cives servicemen an ideal replacement
for old style 78 RPM cartridges. A
"leader" value-it modernizes the
equipment at an extremely low price
-only 84.95 list. It guarantees im-
proved reproduction. Minimizes
inventory problem. One cartridge with
choice of two output voltages covers
bulk of requirements.

1. "Lever Type" construction assures
improved tracking.

2. Specially designed needle guard
which protects crystal from break-
age.

3. Equipped with pin jacks and pin
terminals.

4. If used for high output, the con-
denser may be used separately by
the serviceman for other purposes.

MODEL W428H - CODE: RUVUS
LIST PRICE $4.95

At Your Shure DistributorIEntry THE WONDERFUL NEW CARTRIDGE

.Ri.i.. r Replacement Manual No. 66

Contains over 1500 Phonographs-Radio-TV Phono Combinations
equipped with or which can effectively use Shure crystal or ceramic cartridges.
These sets are made by 123 manufacturers and date from 1938 to 1951.

Patented by Shure Brothers and licensed under the Patents of the Brush Development Company

SHURE BROTHERS, Inc.
225 W. Huron St., Chicago 10, Illinois

MANUFACTURERS of
MICROPHONES and ACOUSTIC DEVICES

Cable Address: SHUREMICRO
Please mention Successful Servicing when answering advertising.



Successful Servicing, September, 1951

Gamble-Skogmo 94TV1-43-8940A
(Continued from page 11)

scribed below), of T6. C71 is now 1 µµf,
'and R50 is 2,200 ohms.

R54, which went from R17 to pick -off coil
T8, has been deleted. C72 has also been de-
leted. R99, to tap 5 of T6, has been deleted.
T6 has been changed (see parts -list changes
listed below), and now has an additional
winding which is located between the wind-
ing for the filaments on the 1X2 and the
winding going to the plate of the 1X2.

The value of R82 is changed from 1 meg-
ohm to 220,000 ohms, and the lead goes to
tap 6 of T6, instead of to tap 5. C98 is
changed from 75 µµf to 82 µµf: R87 is changed
from 1.5 megohms to 680,000 ohms. C110 has
been relocated and now goes from R87 to the
junction of C112, R96, and R97. The value
of C110 is changed from 220 µµf to 22 µµf,
500 volts. R95 has been deleted and the value
of C111 is changed from 680 ohms to 820
ohms. Pin 8 of tube 17, the 6BQ6 pulse ampli-
fier, is now tied to pin 2 of the same tube.

The change in parts list is as follows :
Ref. Part
No. No.
C60 C -8F3.112
C63 C8F18169
C70 B8D-18491
C71 A'8G,12495.2
C98 C -8F3,112
CIIO C8G11892
C111 C -8F6.124
R34 C,9B1.82
R35 C.9B1,74
R37 C -9B1.73
R38 C.9B2.68

Description
82 µµf, mica
22 µµf, mica
0.1 µf, paper
1 µµf, ceramic
82 µµf, mica
22 µµf, 500 volts, ceramic
820 µµf, mica
47,000 ohms, 1/2 watt
10,000 ohms, 1/2 watt
8,200 ohms, 1/2 watt
3,300 ohms, 1 watt

R40 C.9B1.74 100 ohms, 1/2 watt
RS0 C,9B1,66 2,200 ohms, 1/2 watt
R82 C.9B1.90 220,000 ohms, 1/2 watt
R87 C -9B1.96 680,000 ohms, 1/2 watt.
Code 14. R44 is changed from 3.3 megohms

ohms, 1/2 watt (C -9B1-74).
Code 15. The value of R56 is changed from
68 ohms to 120 ohms, 1/2 watt (C -9B1-51).
Ref. Pan
No. No. Description
C61 A8C18487 30.30 µf x 450 volts, 125

µf x 25 volts
Tuning knob (vernier)
Vernier disk
Focus magnet
Iron core, for L4, 8, 9
Vertical size control

(screwdriver shaft)
Linearity size control

(screwdriver shaft).
In later production, group numbers (chassis

identification numbers) were assigned to each
set. The production changes made are ex-
plained below :
Code 16 or Group Numbers 6,700 to 8,999.
Video trap coil L19 was relocated and con-
nected to pin 7 of the 12AU7 video amplifier,
tube 8, and L16. Peaking coil L21 (A -16A-
17961) was replaced with A -16A-18685
(white dot). The high -voltage capacitor and
socket assembly (N-201-18161) was removed
and replaced with a wafer tube socket (A -
15C -18735), high -voltage ring (A -62C-
18734), two insulators (A -5M-18733), and
mounting hardware. A 2.2 -ohm, 1/2 -watt,
wire -bound resistor (G9C1-1067) or a fila-
ment choke (A -16A-18785) was added in
series with the 1X2 filament lead as shown
in Fig. 3.
Code 17 or Group Numbers 9,000 to 12,399.
To reduce capacitor failures, capacitor C64
is replaced with a 0.01-1.if, 600 -volt capacitor
(C -8D-11128) .

Code 18 or Group Numbers 12,400 to 14,199.
To reduce horizontal size, the white and black
leads to the horizontal -deflection transformer
T6, lugs 2 and 3, respectively, were inter-
changed, black to lug 2 and white to lug 3.
Code 19 or Group Numbers 14,200 and above.

BSB18552,85
B -2M-18553
B-SSP-18638
AS1A.15713
A..IOB-18794

A -10B18795

i

NOTE

MHEN USING 60612.DEEI.
TRANS (T6) PART NO
c -12M -16684-I MiRE

WHEN USING PART NO
e -241-16662-I MIRE
,,LAMENT AS SHORN HEAL

Fig. 3. Wiring for the 1X2 filament lead of
the Gamble-Skogmo 94TV1-43-8940A.

Both the C -12M-18689 and C-201-18562 hori-
zontal -deflection transformers were removed
and replaced with new transformers. The
part numbers are the same with the addition
of a dash one (-1) . The black and white
horizontal -deflection -transformer leads are
connected as in Code 17. Resistor R4 is
changed to 10,000 ohms. Resistors R8 anti
R10 are grounded, C33 has been deleted, and
the tuner chassis filament wiring has been
changed. Pin 4 of the 6AG5 is grounded, pin
3 of the same tube and pin 3 of the 6J6 arc
tied to tuner terminal 8 and go to H. Pin 4
óf the 6J6 is grounded. C30, 01, and C32
have been deleted. C25, C27 and C28 have
been deleted. The value of R45 is changed
to 220,000 ohms (C -9B1-90), and a resistor
R110, 220,000 ohms, 1,4 watt (C -9B1-90) has
been added from pin 5 of the 6SL7 sync ampli-
fier, tube 9-A, to ground. R28 is changed to
120 ohms.

Resistor R109 has been added across trans-
former T1, from pin 5 to pin 6 of the 6AU6
3rd i.f. The value of resistor R107 (see Code
11) has been changed from 3900 ohms to
5600 ohms. To eliminate vertical jitters, R73
is changed to 68,000 ohms (C -9B1-84). R72
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is changed to 1.5 megohms (C -9B1-100).
C95 is changed to 0.02 /If (C -8D-17607).
C106 is changed to 0.1 if (C -8D-10771).
Capacitor C91 is deleted. C90 has been re-
located to between R77 and C95, and its value
has been changed to 0.005 µf (C -8D-17608) .
A dual control and switch (A-1WOA-18441)
has been added to the parts list. Resistor R3
has been deleted from lug 2 (antenna input).
Lug 2 is now connected directly to lug 4, 1

and 3 are connected to the antenna input

terminals.
Five different horizontal deflection trans-

formers T6 have been used on the various
production runs.

1. Chassis Coded 1 through 12. These
chassis use part number C -12M-18285 trans-
former. This is a laminated iron core trans-
former with a 5 -lug terminal board. This
transformer should be used for replacement.
The C -12M-18689 transformer can be used
for replacement if the agc leads are removed
from lugs 5 and 6 (left hanging free) and
a 1-megohm, 1 -watt resistor is added from
lug 5 to the blue 6BQ6 plate lead terminal.
If horizontal non -linearity (left-hand bulge)
is noticed on any of these chassis, it may be
corrected by reversing the leads connected
to terminals 2 and 3.

2. Chassis Coded 13 through 15 and Group
Numbers to 14,200. These chassis use either
part number C -12M-18689 or part number
C-201-18562 transformers. The C -12M-18689
is a laminated iron core transformer with a
6 -lug terminal board, and the C-201-18562
is a molded iron core transformer (racetrack
shape) with 5 lugs on one side of the terminal

(Continued on page. 15)

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.

The NEW ESPEY model 511-B
FEATURES

I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

II. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol 4#174.

Carton Dimensions: (2 units) 20 x 141/2 x
inches.

103

Net Weight: 17 pounds each. Makers of fine radios since 1928.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2

WI)- 1TEL. TRa}algar 9-7000

AND NAME OF NEAREST DISTRIBUTOR. MANUFACTURING COMPANY, INC..
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Servicing when answering advertising.
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WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

Successful Seri.rtii ing, Septetrrb

New phono pickup cartridges

to help simplify

cartridge replacement

Model W22AB-T

TURNOVER CARTRIDGE

A high quality extended range "Verti-
cal Drive" Cartridge complete with
positive turnover mechanism. Has sap-
phire tipped fine -groove and osmium
tipped standard -groove needle.

Offers greatly improved performance
when used as replacement for single -
needle all purpose cartridge. Also
recommended for replacement of other
types of turnover and dual -needle car-
tridges. Replaces not only cartridge
but turnover mechanism as well.

1. Extended frequency response to
10,000 c. p. s.

2. Tracks at low needle point pressure
-only 8 grams.

3. Sturdy construction guarantees long
life of turnover mechanism.

4. Standard i/2" bracket mount has
elongated holes for versatility and
quick easy installation.

MODEL W22AB-T - CODE: RUVUR
LIST PRICE $10.00

WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

Model W428H

"DUAL -VOLTAGE CARTRIDGE"

A low cost "Lever Type" Cartridge for
78 RPM records. Equipped with
unique "slip on" condenser -harness for
dual -voltage output. L5 volts or 3.75
volts obtainable in one cartridge.

Gives servicemen an ideal replacement
for old style 78 RPM cartridges. A
"leader" value-it modernizes the
equipment at an extremely low price
-only $4.95 list. It guarantees im-
proved reproduction. Minimizes
inventory problem. One cartridge with
choice of two output voltages covers
bulk of requirements.

1. "Lever Type" construction assures
improved tracking.

2. Specially designed needle guard
which protects crystal from break-
age.

3. Equipped with pin jacks and pin
terminals.

4. If used for high output, the con-
denser may be used separately by
the serviceman for other purposes.

MODEL W42BH - CODE: RUVUS
LIST PRICE $4.95

At Your Shure Distributor

THE WONDERFUL NEW CARTRIDGE

I.Ri. . , Replacement Manual No. 66

Contains over 1500 Phonographs-Radio-TV Phono Combinations
equipped with or which can effectively use Shure crystal or ceramic cartridges.
These sets are made by 123 manufacturers and date from 1938 to 1951.

Patented by Shure Brothers and licensed under the Patents of the Brush Development Company

SHURE BROTHERS, Inc.
225 W. Huron St., Chicago 10, Illinois

MANUFACTURERS of
MICROPHONES and ACOUSTIC DEVICES

Cable Address: SHUREMICRO
Please mention Successful Servicing when answering advertising.
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Gamble-Skogmo 94TV1-43-8940A
(Continued from page 11)

scribed below), of T6. C71 is now 1 1f,

and R50 is 2,200 ohms.
R54, which went from R17 to pick -off cil

T8, has been deleted. C72 has also been
leted. R99, to tap 5 of T6, has been deleti.
T6 has been changed (see parts -list chan.s
listed below), and now has an additic.l
winding which is located between the wi -
ing for the filaments on the 1X2 and e

winding going to the plate of the 1X2.
The value of R82 is changed from 1 m -

ohm to 220,000 ohms, and the lead goes o
tap 6 of T6, instead of to tap 5. C98 s
changed from 75 µµf to 82 µµf: R87 is Chan: d
from 1.5 megohms to 680,000 ohms. C110 's
been relocated and now goes from R87 to e

tion of C112, R96, and R97. The va e
110 is changed from 220 µµf to 22
,11s. R95 has been deleted and the va e

,.111 is changed from 680 ohms to 0

ohms. Pin 8 of tube 17, the 6BQ6 pulse am -
fier, is now tied to pin 2 of the same tube.

The change in parts list is as follows :
Ref. Part

No.
C8F3.112
C -8F-18569
B -8D-18491
A -8G-12495.2

Cvis C -8F3.112
C110 C -8G-11892
C111 C -8F6.124
R34 C -9B1.82
R35 C -9B1.74
R37 C -9B1.73vla C -9B2.68

C -9B1.74
C --9B 1.66

Description -

82 µµf, mica
22 µµf, mica
0.1 µf, paper
1 µµf, ceramic
82 µµf, mica
22 µµf, 500 volts, ceran
820 µµf, mica
47,000 ohms, 1/2 watt
10,Ó00 ohms, 1/2 watt
8,200 ohms, 1/2 watt
3,300 ohms, 1 watt
100 ohms, V2 watt
2,200 ohms, I watt

C9B1.90 220,000 ohms, 1/2 watt
C -9B1.96 680,000 ohms, 1/2 watt.

Code hl. R44 is changed from 3.3 mego] Is
to 10,000 ohms, 1/2 watt (C -9B1-74).
Code 15. The value of R56 is changed fi n
68 ohms to 120 ohms, 1/2 watt (C -9B1-51)
Ref. Part
No. No. Description
C 6 1 A -8C-18487 30-30 µf x 450 volts, lS

x 25 volts
Tuning knob (vernier)
Vernier disk
Focus magnet
Iron core, for L4, 8, r

Vertical size control
(screwdriver shaft)

Linearity size control
(screwdriver shaft).

in later production, group numbers (cha is
identification numbers) were assigned to c h
set. The production changes made are :-
plained below :
Thde 16 or Group Numbers 6,700 to 8,?.

trap coil L19 was relocated and (1-
.2d to pin 7 of the 12AÚ7 video ampli r,
8, and L16. Peaking coil L21 (A-1 c -

C61) was replaced with A -16A-1135
(white dot). The high -voltage capacitor id
socket assembly (N-201-18161) was remczd
and replaced with a wafer tube socket c-

18735), high -voltage ring (A-6
14), two insulators (A -5M-18733), ld

-rating hardware. A 2.2 -ohm, 1/2-v t,
wire -bound resistor (C -9C1-1067) or a 1-

ment choke (A -16A-18785) was adder in
series with the 1X2 filament lead as sis n
in Fig. 3.
Code 17 or Group Numbers 9,000 to 12. 9.
To reduce capacitor failures, capacitor 54
is replaced with a 0.01 -,uf, 600 -volt capacir
(C -8D-11128).
Code 18 or Group Numbers 12,400 to 14, 9.
To reduce horizontal size, the white and b tk
leads to the horizontal -deflection transfor er
T6, lugs 2 and 3, respectively, were in r -

changed, black to lug 2 and white to lug
Code 19 or Group Numbers 14,200 and ab e.

BSB-18552-85
B -2M-18553
B-SSP-18638
A -51A-15713
A-1013.18794

A -10B-18795

NOTE

n.
TRANSHENUI 6

SING
PART NO

C.1214-18884 -1 WIRE
r1 IAMEpr A5 SOWN 1E14

OPEN USING PART NO
62.1 WIRE

i IANENT AS MOWN KM

Fig. 3. Wiring for the 1X2 filament lead of
the Gamble-Skognt.o 94TV1-43-8940A.

Both the C -12M-18689 and C-201-18562 hori-
zontal -deflection transformers were removed
and replaced with new transformers. The
part numbers are the same with the addition
of a dash one (-1). The black and white
horizontal -deflection -transformer leads are
connected as in Code 17. Resistor R4 is
changed to 10,000 ohms. Resistors R8 anó
R10 are grounded, C33 has been deleted, and
the tuner chassis filament wiring has been
changed. Pin 4 of the 6AG5 is grounded, pin
3 of the same tube and pin 3 of the 6J6 are
tied to tuner terminal 8 and go to H. Pin 4
of the 6J6 is grounded. C30, C31, and C32
have been deleted. C25, CV and C28 have
been deleted. The value of R45 is changed
to 220,000 ohms (C -9B1-90), and a resistor
R110, 220,000 ohms, 1/2 watt (C -9B1-90) has
been added from pin 5 of the 6SL7 sync ampli-
fier, tube 9-A, to ground. R28 is changed to
120 ohms.

Resistor R109 has been added across trans-
former T1, from pin 5 to pin 6 of the 6AU6
3rd i.f. The value of resistor R107 (see Code
11) has been changed from 3900 ohms to
5600 ohms. To eliminate vertical jitters, R73
is changed to 68,000 ohms (C -9B1-84). R72

13

is changed to 1.5 megohms (C -9B1-100).
C95 is changed to 0.02 µf (C -8D-17607).
C106 is changed to 0.1 µf (C -8D-10771).
Capacitor C91 is deleted. C90 has been re-
located to between R77 and C95, and its value
has been changed to 0.005 µf (C-8D-17608).
A dual control and switch (A-1,0A-18441)
has been added to the parts list. Resistor R3
has been deleted from lug 2 (antenna input).
Lug 2 is now connected directly to lug 4, 1

and 3 are connected to the antenna input
terminals.

Five different horizontal deflection trans-
formers T6 have been used on the various
production runs.

1. Chassis Coded 1 through 12. These
chassis use part number C -12M-18285 trans-
former. This is a laminated iron core trans-
former with a 5 -lug terminal hoard. This
transformer should be used for replacement.
The C -12M-18689 transformer can be used
for replacement if the agc leads are removed
from lugs 5 and 6 (left hanging free) and
a 1-megohm, 1 -watt resistor is added from
lug 5 to the blue 6BQ6 plate lead terminal.
If horizontal non -linearity (left-hand bulge)
is noticed on any of these chassis, it may be
corrected by reversing the leads connected
to terminals 2 and 3.

2. Chassis Coded 13 through 15 and Group
Numbers to 14,200. These chassis use either
part number C -12M-18689 or part number
C-201-18562 transformers. The C -12M-18689
is a laminated iron core transformer with a
6 -lug terminal board, and the C-201-18562
is a molded iron core transformer (racetrack
shape) with 5 lugs on one side of the terminal

(Continued on page 15)

ATTENTION! RADIO SER W(EMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

The NEW ESPEY model 511-8

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 13/2" wide x 8/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 103/4
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2
AND NAME OF NEAREST DISTRIBUTOR.

FEATURES
I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 wafts (max.) Push -Pull Beam P
Output.

I I. 12 -inch PM speaker with Alnico V
12. Indirectly illuminated Slide Rule
13. Smooth, flywheel tuning.
14. Antenna for AM and folded d

for FM Reception.
15. Provision for external antennas
16. Wired for phonograph operat

for crystal or reluctance pick -
17. Multi -tap output trans., 4-8-
18. Licensed by RCA and Hazelt
19. Subject to RMA warranty,

symbol #174.

Mok

Please mention Successful Servicing when

"s since 1928



14 Successful Servicing, September, 1951

You wouldn't
want a car that
drives only in
circles
Of course not. What you want is a car that
will go where you want it to go. And so it is
with volume controls, too ... a survey of
hundreds of servicemen revealed the impor-
tance you place on adaptability to the job at
hand. Naturally, you want a control that is
easily tailored to any job.

Make Sure! Make it Mallory!
tUsing the Mallory Midgetrol* helps you make

sure that the installation is exactly as you
want it ... easier for you and insuring com-
plete customer satisfaction.

There are three big reasons why the Midgetrol
Ws" control does a better job ... because
the permanently fixed tubular brass shaft can
be adapted for any popular knob in a few
seconds ... because AC switch attachment
is simple and positive ... because the pre-
cision -controlled carbon element gives

Make it Mallory and make sure! Ask your
distributor to show you the Mallory Midgetrol
.. , with the features that make installation

faster and surer than ever.

Complete Dual Concentric
Midgetrol illustrated. Single
section control available
in complete line of resist-
ance values.

smoother taper, quieter operation, more
accurate resistance value . and less drift
in TV sets.

These same advantages are available in the
Dual Concentric Midgetrol, tailor-made on
the job to match each specific requirement.
It is assembled in five easy steps, in less than
five minutes, using complete, factory -inspected
control sections. You can make over 10,000
different combinations from sub -assemblies
available in distributor stocks.

MALLORYR R. MALLORY 8. CO Inc,

CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS
RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS

`Reg. U. S. Pat, Off.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.
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Gamble-Skogmo 94TV1-43-8940A
(Continued from page 13)

board and two on the other. These strans-
formers are interchangeable except for re-
sistor R-107 (3900 ohms, 2 watts). Resistor
R-107 ís used only with the C-201-18562
transformer. If horizontal non -linearity is

noticed on any of these chassis, reverse the
leads connected to terminals 2 and 3 or add
a 2900 -ohm resistor. If the C -12M-18689
transformer is used, the 3900 -ohm, 2 -watt re-
sistor should be added, and if the C-201-18562
transformer is used, another 3900 -ohm, 2 -watt
resistor should be used in parallel with the
one wired in the chassis. These changes have
been made in receivers that were converted.
Converted receivrs can be identified by a dot
behind the Model No. on the decal or chassis.

3. Chassis with Group Numbers 14,200 and
up. These chassis use either part number
C -12M-18689-1 or a C-201-18562-1 trans-
former. The dash one transformers are identi-
cal, except they have fewer turns on the out-
put section. These transformers are inter-
changeable.

Crosley 11-442M1Ú, 11-444MÚ, 11-
453MU, 11-460MÚ, 11-470BU, 11-
472B1U, 11-474BU, 11-483BU, Ch. 331,
331-1, 331-2; 11-443MÚ, 11-454MU,
11-458MU, 11-473BU, 11-484BU, Ch.
323, 323-1, 323-2

Chassis 331-1 and 331-2 are similar to
Chassis 331 except for the changes noted be-
low. Chassis 323-1 and 323-2 are similar to
Chassis 323 except for the changes noted
below.

Chassis 323-1 and 331-1 are equipped with
a 6T8 tube (V 110A, V 110B) mounted on a
plate and socket assembly (Part No. AB -
150226). A 0.005-0, 500 -volt ceramic disc
capacitor (Part No. 144675-2) is connected
from lug 2 of the socket to ground. All other
parts and connections to the socket for Chas-
sis 323-1 and 331-1 are identical to those
shown in the schematic wiring diagrams for
Chassis 323 and 331, respectively.

Chassis 323-2 and 331-2 are equipped with
a 6AL5 tube (V110A) and a 6AV6 tube
(V 110B) , which have their sockets mounted
on a socket and plate assembly (Part No.
AB -150227). This assembly consists of the
parts and wiring shown in the accompanying
illustration. Capacitor C183 is a 0.005-µf,
500 -volt, ceramic disk capacitor (Part No.
C-144675-2). Resistor R147 is a 3.9-megohm,
10%, 1/2 -watt resistor (Part No. 39374-75).
The Part No. of the socket is 146966.

The following changes apply to Chassis 331,
331-1, and 331-2, only. The main chassis Parts
List for Chassis 331 should include an audio
output transformer T103, Part No. 149460.
It is used on models equipped with the 51/4",
50 -ohm, e -m speaker SP101 (Part No. AD -
149502). The audio output transformer T110
(Part No. 149654) is used on all models
equipped with 10 p -m speakers. The Part No.
of the fuse F101 should be W-150431 instead
of W-150065. The Part No. of . the power
cable and plug assembly CA102, used on
Models 11-444MÚ and 11-474BU, should be
AW-149652 instead of C-132300-6. The C-
132300-6 cable is used on the models that are
not equipped with radio and record changer.
The Part No. of the springs used on the
control access doors is W-149095.

SOMETHING TO

 More twist -prong elec-
trolytic capacitors are made
by Sprague than by any other
manufacturer ... And Sprague

naturally lists the largest, most complete line for
exact TV replacement applications.

 And when you use a Sprague Twist-Lok TV
Capacitor, you can be sure it's dependable. No
costly callbacks will jeopardize your profit or
your reputation. Your business judgment will
tell you to accept no substitutes.

GET YOUR NEW SPRAGUE

TV CAPACITOR REPLACEMENT

MANUAL TODAY!

*Trademark

Besides making the largest TV
capacitor line, Sprague makes it easy

for you to pick the correct replace-
ment for practically any television

receiver! Just off press, this NEW 3rd
edition of the famous Sprague Manual is

jam-packed with up-to-the-minute replacement
recommendations for critical capacitors in 964

TV sets of more than 60 brand names.
FREE from your Sprague parts dis-

tributor or send 10c directly to
Sprague to cover handling

and mailing costs.

PRODUCTS commit/
55 Marshall Sf.

NORTH ADAMS, MASSACHUSETTS

(Distributors' Division of the Sprague Electric Company)

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

Please mention Successful Servicing when answering advertising.
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12 Successful Servicing, September, 1951

WHAT IT
IS:

New phono pickup cartridges (
to help simplify
cartridge replacement

Model W22AB-T

TURNOVER CARTRIDGE

A high quality extended range "Verti-
cal Drive" Cartridge complete with
positive turnover mechanism. Has sap-
phire tipped fine -groove and osmium
tipped standard -groove needle.

Offers greatly improved performance
when used as replacement for single -
needle all purpose cartridge. Also
recommended for replacement of other
types of turnover and dual -needle car-
tridges. Replaces not only cartridge
but turnover mechanism as well.

1. Extended frequency response to
10,000 c. p. s.

2. Tracks at low needle point pressure
-only 8 grams.

3. Sturdy construction guarantees long
life of turnover mechanism.

4. Standard 1/2" bracket mount has
elongated holes for versatility and
quick easy installation.

MODEL W22A8-T - CODE: RUVUR
LIST PRICE $10.00

Model W428H

"DUAL -VOLTAGE CARTRIDGE"

WHAT IT
IS:

WHAT IT
DOES:

SPECIAL

FEATURES:

A low cost "Lever Type" Cartridge for
78 RPM records. Equipped with
unique "slip on" condenser -harness for
dual -voltage output. 1.5 volts or 3.75
volts obtainable in one cartridge.

Gives servicemen an ideal replacement
for old style 78 RPM cartridges. A
"leader" value - it modernizes the
equipment at an extremely low price
-only $4.95 list. It guarantees im-
proved reproduction. Minimizes
inventory problem. One cartridge with
choice of two output voltages covers
hulk of requirements.

1. "Lever Type" construction assures
improved tracking.

2. Specially designed needle guard
which protects crystal from break-
age.

3. Equipped with pin jacks and pin
terminals.

4. If used for high output, the con-
denser may be used separately by
the serviceman for other purposes.

MODEL W42BH - CODE: RUVUS
LIST PRICE $4.95

At Your Shure Distributor

THE WONDERFUL NEW CARTRIDGE

Replacement Manual No. 66

Contains over 1500 Phonographs-Radio-TV Phono Combinations
equipped with or which can effectively use Shure crystal or ceramic cartridges.
These sets are made by 123 manufacturers and date from 1938 to 1951.

 Patented by Shore Brothers and licensed under the Patents of the Brush Development Compan

SHURE BROTHERS, Inc.
225 W. Huron St., Chicago 10, Illinois

MANUFACTURERS of
MICROPHONES and ACOUSTIC DEVICES

Cable Address: SHUREMICRO
Please mention Successful Servicing when answering advertising.
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MOTE is changed to 1.5 megohms (C -9B1-100).jMTT T6 Np C95 is changed to 0.02 µf (C -8D-17607).
C-12.-1e6/1-1 MIRt

s,awM >OS C106 is changed to 0.1 µf (C -8D-10771).

Successful Servicing, September, 1951

Gamble-Skogmo 94TV 1-43-8940A
(Continued front page 11)

teril,ed below), of T6. C71 ís now 1 µµf,
'and R50 ís 2,200 ohms.

R54, which went from R17 to pick -off coil
T8, has been deleted. C72 has also been de-
leted. R99, to tap 5 of T6, has been deleted.
T6 has been changed (see parts -list changes
listed below), and now has an additional
winding which is located between the wind-
ing for the filaments on the 1X2 and the
winding going to the plate of the 1X2.

The value of R82 is changed from 1 meg-
ohm to 220,000 ohms, and the lead goes to
tap 6 of T6, instead of to tap 5. C98 is
changed from 75 µµf to 82 µµf. R87 is changed
from 1.5 megohms to 680,000 ohms. C110 has
been relocated and now goes from R87 to the
junction of C112, R96, and R97. The value
of CI10 is changed from 220 µµf to 22 µµf,
500 volts. R95 has been deleted and the value
of C111 is changed from 680 ohms to 820
ohms, Pin 8 of tube 17, the 6BQ6 pulse ampli-
fier, is now tied to pin 2 of the same tube.

The change in parts list is as follows :
Ref. Part
No. No.
C60 C -8F3.112
C63
C70
C71
C98
0110
C111

Description
82 µµf, mica
22 µµf, mica
0.1 µf, paper
1 µµf, ceramic
82 µµf, mica
22 µµf, 500 volts, ceramic
820 µµf, mica

R34 47,000 ohms, 1/2 watt
R35 10,000 ohms, 1/2 watt
R37 8,200 ohms, 1/2 watt
R38 3,300 ohms, 1 watt
R40 100 ohms, 1/2 watt
R50 C-961.66 2,200 ohms, 1/2 watt
R82 C-9131.90 220,000 ohms, %2 watt
R87 C-9131.96 680,000 ohms, I/2 watt.
Code 1.4. R44 is changed from 3.3 megohms
to 10,000 1/2 watt (C -9B1-74).
Code 15. The value of R56 is changed from
68 ohms to 120 ohms, 1/2 watt (C -9B1-51).
Ref. Part
No. No. Description
C61 A.8C.18487 30-30 if x 450 volts, 125

µf x 25 volts
Tuning knob (vernier)
Vernier disk
Focus magnet
Iron core, for L4, 8, 9
Vertical size control

(screwdriver shaft)
Linearity size control

(screwdriver shaft).
In later production, group numbers (chassis

identification numbers) were assigned to each
set. The production changes made are ex-
plained below :
Code 16 or Group Numbers 6,700 to 8,999.
Video trap coil L19 was relocated and con-
nected to pin 7 of the 12AU7 video amplifier,
tube 8, and L16. Peaking coil L21 (A -16A-
17961) was replaced with A -16A-18685
(white dot). The high -voltage capacitor and
socket assembly (N-201-18161) was removed
and replaced with a wafer tube socket (A -
15C -18735), high -voltage ring (A -62C-
18734), two insulators (A -5M-18733), and
mounting hardware. A 2.2 -ohm, Y2 -watt,
wire -bound resistor (C -9C1-1067) or a fila-
ment choke (A -16A-18785) was added in
series with the 1X2 filament lead as shown
in Fig. 3.
Code 17 or Group Numbers 9,000 to 12,399.
To reduce capacitor failures, capacitor C64
is replaced with a 0.01-1if, 600 -volt capacitor
(C -8D-11128).
Code 18 or Group Numbers 12,400 to 14,199.
To reduce horizontal size, the white and black
leads to the horizontal -deflection transformer
T6, lugs 2 and 3, respectively, were inter-
changed, black to lug 2 and white to lug 3.
Code 19 or Group Numbers 14,200 and above.

C8F-18569
B- 8 D-18491
A -8G-12495.2
C -8F3-112
C -8C-11892
G8F6-124
C-9131-82
C -9B1-74
C-913173
C-9132-68
C-9131-74

B-513-18552.85
B -2M-18553
B-SSP18638
A-S1A-15713
A-106.18794

A-1013-18795

rMM VSIIK P6RT aO
O.2a-Iesa2.1 net
ni..atwr 9065.,de

Fig. 3. Wiring for the 1X2 filament lead of
the Gamble-Shogmo 94TV1-43-8940A.

Both the C -12M-18689 and C-201-18562 hori-
zontal -deflection transformers were removed
and replaced with new transformers. The
part numbers are the same with the addition
of a dash one (-1). The black and white
horizontal -deflection -transformer leads are
connected as in Code 17. Resistor R4 is
changed to 19,000 ohms. Resistors R8 and
R10 are grounded, C33 has been deleted, and
the tuner chassis filament wiring has been
changed. Pin 4 of the 6AG5 is grounded, pin
3 of the same tube and pin 3 of the 6J6 arc
tied to tuner terminal 8 and go to H. Pin 4
Of the 6J6 is grounded. C30, 01, and C32
have been deleted. C25, C27 and C28 have
been deleted. The value of R45 is changed
to 220,000 ohms (C -9B1-90), and a resistor
R110, 220,000 ohms, 1/2 watt (C -9B1-90) has
been added from pin 5 of the 6SL7 sync ampli-
fier, tube 9-A, to ground. R28 is changed to
120 ohms.

Resistor R109 has been added across trans-
former T1, from pin 5 to pin 6 of the 6AU6
3rd i.f. The value of resistor R107 (see Code
11) has been changed from 3900 ohms to
5600 ohms. To eliminate vertical jitters, R73
is changed to 68,000 ohms (C -9B1-84). R72

Capacitor C91 is deleted. C90 has been re-
located to between R77 and C95, and its value
has been changed to 0.005 µf (C -8D-17608).
A dual control and switch (A-1,0A-18441)
has been added to the parts list. Resistor R3
has been deleted from lug 2 (antenna input).
Lug 2 is now connected directly to lug 4, 1

and 3 are connected to the antenna input
terminals.

Five different horizontal deflection trans-
formers T6 have been used on the various
production runs.

1. Chassis Coded 1 through 12. These
chassis use part number C -12M-18285 trans-
former. This is a laminated iron core trans-
former with a 5 -lug terminal board. This
transformer should be used for replacement.
The C -12M-18689 transformer can be used
for replacement if the agc leads are removed
from lugs 5 and 6 (left hanging free) and
a 1-megohm, 1 -watt resistor is added from
lug 5 to the blue 6BQ6 plate lead terminal.
If horizontal non -linearity (left-hand bulge)
is noticed on any of these chassis, it may be
corrected by reversing the leads connected
to terminals 2 and 3.

2. Chassis Coded 13 through 15 and Group
Numbers to 14,200. These chassis use either
part number C -12M-18689 or part number
C-201-18562 transformers. The C -12M-18689
is a laminated iron core transformer with a
6 -lug terminal board, and the C-201-18562
is a molded iron core transformer (racetrack
shape) with 5 lugs on one side of the terminal

(Continued on page 15)

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED... AT YOUR SUGGESTION

Here
that

is the custom-built AM -FM chassis
means BIGGER PROFITS for you!

The NEW ESPEY model 511-B

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/211 wide x 81/2" high x 10"
deep.
Carton Dimensions: (2 units) 20 x 141/2 x 103/4
inches.

Net Weight: 17 pounds each.

Sold through your favorite

FEATURES
I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

II. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #174.

Makers of fine radios since 1928.

parts distributor.

WRITE FOR CATALOGUE KDI2

1%
TEL. TRafalgar 9-7000

AND NAME OF NEAREST DISTRIBUTOR. MANUFACTURING COMPANY, INC..
528 EAST 72nd STREET, NEW YORK 21, N. Y.

Please mention Successful Servicing when answering advertising.



14 Successful Servicing, September, 1951

You wouldn't
want a car that
drives only in
circles !
Of course not. What you want is a car that
will go where you want it to go. And so it is
with volume controls, too ... a survey of
hundreds of serviéemen revealed the impor-
tance you place on adaptability to the job at
-hand. Naturally, you want- a control that is
easily tailored to any job.

Make Sure! Make it Mallory!
Using the Mallory Midgetrol* helps you make
sure that the installation is exactly as you
want it ... easier for you and insuring com-
plete customer satisfaction.

There are three big reasons why the Midgetrol
i%" control does a better job .. because
the permanently fixed tubular brass shaft can
be adapted for any popular knob in a few
seconds ... because AC switch attachment
is simple and positive ... because the pre-
cision -controlled carbon element gives

Make it Mallory and make sure! Ask your
distributor to show you the Mallory Midgetrol
... with the features that make installation
faster and surer titan ever.

Complete Dual Concentric
Midgetrol illustrated. Single
section control available
in complete line of resist-
ance values.

smoother taper, quieter operation, more
accurate resistance value and- less drift
in TV sets.

These same advantages are available in the
Dual Concentric Midgetrol, tailor-made on
the job to match each specific requirement.
It is assembled in five easy steps, in less than
five minutes, using complete, factory -inspected
control sections. You can make over 10,000
different combinations from sub -assemblies
available in distributor stocks.

P. R. MALLORY 8 CO Inc.

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
'Reg. U. S. Pat. Off.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Gamble-Skogmo 94TV1-43-8940A
, ( ,,timed from page 13)

board and two on the other. These ttrans-
formers are interchangeable except for re-
sistor R-107 (3900 ohms, 2 watts). Resistor
R-107 is used only with the C-201-18562
transformer. If horizontal non -linearity ís

noticed on any of these chassis, reverse the
leads connected to terminals 2 and 3 or add
a 2900 -ohm resistor. If the C -12M-18689
transformer is used, the 3900 -ohm, 2 -watt re-
sistor should be added, and if the C-201-18562
transformer is used, another 3900 -ohm, 2 -watt
resistor should be used in parallel with the
one wired in the chassis. These changes have
been made in receivers that were converted.
Converted receivrs can be identified by a dot
behind the Model No. on the decal or chassis.

3. Chassis with Group Numbers 14,200 and
up. These chassis use either part number
C -12M-18689-1 or a C-201-18562-1 trans-
former. The dash one transformers are identi-
cal, except they have fewer turns on the out-
put section. These transformers are inter-
changeable.

Crosley 11-442M1U, 11-444MU, 11-
453MU, 11-460MU, 11-470BU, 11-
472B1U, 11-474BU, 11-483BU, Ch. 331,
331-1, 331-2: 11-443MU, 11-454M1J,
11-458MÚ, 11-473BU, 11-484BU, Ch.
323, 323-1, 323-2

Chassis 331-1 and 331-2 are similar to
Chassis 331 except for the changes noted be-
low. Chassis 323-1 and 323-2 are similar to
Chassis 323 except for the changes noted
below.

Chassis 323-1 and 331-1 are equipped with
a 6T8 tube (V 110A, V 110B) mounted on a
plate and socket assembly (Part No. AB -
150226). A 0.005-µf, 500 -volt ceramic disc
capacitor (Part No. 144675-2) is connected
from lug 2 of the socket to ground. All other
parts and connections to the socket for Chas-
sis 323-1 and 331-1 are identical to those
shown in the schematic wiring diagrams for
Chassis 323 and 331, respectively.

Chassis 323-2 and 331-2 are equipped with
a 6AL5 tube (V110A) and a 6AV6 tube
(V 110B) , which have their sockets mounted
on a socket and plate assembly (Part No.
AB -150227). This assembly consists of the
parts and wiring shown in the accompanying
illustration. Capacitor C183 is a 0.005-0,
500 -volt, ceramic disk capacitor (Part No.
C-144675-2). Resistor R147 is a 3.9-megohm,
10%, 1/2 -watt resistor (Part No. 39374-75).
The Part No. of the socket is 146966.

The following changes apply to Chassis 331,
331-1, and 331-2, only. The main chassis Parts
List for Chassis 331 should include an audio
output transformer T103, Part No. 149460.
It is used on models equipped with the 51,4",
50 -ohm, e -m speaker SP101 (Part No. AD -
149502). The audio output transformer T110
(Part No. 149654) is used on all models
equipped with 10 p -m speakers. The Part No.
of the fuse F101 should be W-150431 instead
of W-150065. The Part No. of the power
cable and plug assembly CA102, used on
Models 11-444MU and 11-474BU, should be
AW-149652 instead of C-132300-6. The C-
132300-6 cable is used on the models that are
not equipped with radio and record changer.
The Part No. of the springs used on the
control access doors is W-149095.

SOMETHING TO

 More twist -prong elec-
trolytic capacitors are made
by Sprague than by any other
manufacturer ... And Sprague

naturally lists the largest, most complete line for
exact TV replacement applications.

 And when you use a Sprague Twist-Lok TV
Capacitor, you can be sure it's dependable. No
costly callbacks will jeopardize your profit or
your reputation. Your business judgment will
tell you to accent no substitutes.

GET YOUR NEW SPRAGUE

TV CAPACITOR REPLACEMENT

MANUAL TODAY!

*Trademark

Besides making the largest TV
capacitor line, Sprague makes it easy

for you to pick the correct replace-
ment for practically any television

receiver! Just off press, this NEW 3rd
edition of the famous Sprague Manual is

jam-packed with up-to-the-minute replacement
recommendations for critical capacitors in 964

TV sets of more than 60 brand names.
FREE from your Sprague parts dis-

tributor or send 10c directly to
Sprague to cover handling

and mailing costs.

PRODUCTS COR1PRDY
55 Marshall S.

NORTH ADAMS, MASSACHUSETTS

(Distributors' Division of the Sprague Electric Company)

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT
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You wouldn't
want a car that
drives only in
circles !
Of course not. What you want is a car that
will go where you want it to go. And so it is
with volume controls, too . a survey of
hundreds of servicemen revealed the impor-
tance you place on adaptability to the job at
hand. Naturally, you want a control that is
easily tailored to any job.

Make Sure! Make it Mallory!
CUsing the Mallory Midgetrol* helps you make

sure that the installation is exactly as you
want ít ... easier for you and insuring com-
plete customer satisfaction.

There are three big reasons why the Midgetrol
1%s" control does a better ' job ... because
the permanently fixed tubular brass shaft can
be adapted for any popular knob in a few
seconds ... because AC switch attachment
is simple and positive ... because the pre-
cision -controlled carbon element gives.

Make it Mallory and make sure! Ask your
distributor to show you the Mallory Midgetrol

.. with the features that make installation
faster and surer than ever.

Complete Dual Concentric
Midgetrol illustrated. Single
section control available
in complete line of resist-
ance values.

smoother taper, quieter operation, more
accurate resistance value and- less drift
in TV sets.

These same advantages are available in the
Dual Concentric Midgetrol, tailor-made on
the job to match each specific requirement.
It is assembled in five easy steps, in less than
five minutes, using complete, factory -inspected
control' sections. You can make over 10,000
different combinations from sub -assemblies
available in distributor stocks.

P. R. MALLORY & CO Inc,

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
'Reg. U. S. Pat. Off.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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board and two on the other. These ttrans-
formers are interchangeable except for re-
sistor R-107 (3900 ohms, 2 watts). Resistor
R-107 is used only with the C-201-18562
transformer. If horizontal non -linearity is
noticed on any of these chassis, reverse the
leads connected to terminals 2 and 3 or add
a 2900 -ohm resistor. If the C -12M-18689
transformer is used, the 3900 -ohm, 2 -watt re-
sistor should be added, and if the C-201-18562
transformer is used, another 3900 -ohm, 2 -watt
resistor should be used in parallel with the
one wired in the chassis. These changes have
been made in receivers that were converted.
Converted receivrs can be identified by a dot
behind the Model No. on the decal or chassis.

3. Chassis with Group Numbers 14,200 and
up. These chassis use either part number
C -12M-18689-1 or a C-201-18562-1 trans-
former. The dash one transformers are identi-
cal, except they have fewer turns on the out-
put section. These transformers are inter-
changeable.

Crosley 11-442M1Ú, 11-444MÚ, 11-
453MU, 11-460MÚ, 11-470BU, 11-
472B1U, 11-474BU, 11-483BU, Ch. 331,
331-1, 331-2; 11-443MU, 11-454MÚ,
11-458MU, 11-473BU, 11-484BU, Ch.
323, 323-1, 323-2

Chassis 331-1 and 331-2 are similar to
Chassis 331 except for the changes noted be-
low. Chassis 323-1 and 323-2 are similar to
Chassis 323 except for the changes noted
below.

Chassis 323-1 and 331-1 are equipped with
a 6T8 tube (V 110A, V 110B) mounted on a
plate and socket assembly (Part No. AB-
150226). A 0.005-µf, 500 -volt ceramic disc
capacitor (Part No. 144675-2) is connected
from lug 2 of the socket to ground. All other
parts and connections to the socket for Chas-
sis 323-1 and 331-1 are identical to those
shown in the schematic wiring diagrams for
Chassis 323 and 331, respectively.

Chassis 323-2 and 331-2 are equipped with
a 6AL5 tube (V110A) and a 6AV6 tube
(V110B), which have their sockets mounted
on a socket and plate assembly (Part No.
AB -150227). This assembly consists of the
parts and wiring shown in the accompanying
illustration. Capacitor C183 is a 0.005-µf,
500 -volt, ceramic disk capacitor (Part No.
C-144675-2). Resistor R147 is a 3.9-megohm,
10%, 1/2 -watt resistor (Part No. 39374-75).
The Part No. of the socket is 146966.

The following changes apply to Chassis 331,
331-1, and 331-2, only. The main chassis Parts
List for Chassis 331 should include an audio
output transformer T103, Part No. 149460.
It is used on models equipped with the 51/4",
50 -ohm, a -m speaker SP101 (Part No. AD -
149502). The audio output transformer T110
(Part No. 149654) is used on all models
equipped with 10 p -m speakers. The Part No.
of the fuse F101 should be W-150431 instead
of W-150065. The Part No. of . the power
cable and plug assembly CA102, used on
Models 11-444MÚ and 11-474BU, should be
AW-149652 instead of C-132300-6. The C-
132300-6 cable is used on the models that are
not equipped with radio and record changer.
The Part No. of the springs used on the
control access doors is W-149095.

SOMETHING TO

REMEMBER

 More twist -prong elec-
trolytic capacitors are made
by Sprague than by any other
manufacturer ... And Sprague

naturally lists the largest, most complete line for
exact TV replacement applications.

 And when you use a Sprague Twist-Lok TV
Capacitor, you can be sure it's dependable. No
costly callbacks will jeopardize your profit or
your reputation. Your business judgment will
tell you to accept no substitutes.

GET YOUR NEW SPRAGUE

TV CAPACITOR REPLACEMENT

MANUAL TODAY!

*Trademark

Besides making the largest TV
capacitor line, Sprague makes it easy

for you to pick the correct replace-
ment for practically any television

receiver! Just off press, this NEW 3rd
edition of the famous Sprague Manual is

jam-packed with up-to-the-minute replacement
recommendations for critical capacitors in 964

TV sets of more than 60 brand names.
FREE from your Sprague parts dis-

tributor or send 10c directly to
Sprague to cover handling

and mailing costs.

PRODUCTS conlpAnY
55 Marshall S.

NORTH ADAMS, MASSACHUSETTS

(Distributors' Division of the Sprague Electric Company)

P IONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT
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You wouldn't
want a car that
drives only in
circles !
Of course not. What you want is a car that
will go where you want it to go. And so it is
with volume controls, too ... a survey of
hundreds of servicemen revealed the impor-
tance you place on adaptability to the job at
hand. Naturally, you want a control that is
easily tailored to any job.

Make Sure! Make it Mallory!
Using the Mallory Midgetrol* helps you make
sure that the installation is exactly as you
want it ... easier for you and insuring com-
plete customer satisfaction.

There are three big reasons why the Midgetrol
%" " control does a better job ... because
the permanently fixed tubular brass shaft can
be adapted for any popular knob in a few
seconds ... because AC switch attachment
is simple and positive ... because the pre-
cision -controlled carbon element gives

Make it Mallory and make sure! Ask your
distributor to show you the Mallory Midgetrol

. with the features that make installation
faster and surer than ever.

Complete Dual Concentric
Midgetrol illustrated. Single
section control available
in complete line of resist-
ance values.

smoother taper, quieter operation, more
accurate resistance value and less drift
in TV sets.

These same advantages are available in the
Dual Concentric Midgetrol, tailor-made on
the job to match each specific requirement.
It is assembled in five easy steps, in less than
five minutes, using complete, factory -inspected
control sections. You can make over 10,000
different combinations from sub -assemblies
available in distributor stocks.

P. R. MALLORY 8 CO Inc,

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
'"Reg. U. S. Pat. OR.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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board and two on the other. These etrans-
formers are interchangeable except for re-
sistor R-107 (3900 ohms, 2 watts). Resistor
R-107 is used only with the C-201-18562
transformer. If horizontal non -linearity is
noticed on any of these chassis, reverse the
leads connected to terminals 2 and 3 or add
a 2900 -ohm resistor. If the C -12M-18689
transformer is used, the 3900 -ohm, 2 -watt re-
sistor should be added, and if the C-201-18562
transformer is used, another 3900 -ohm, 2 -watt
resistor should be used in parallel with the
one wired in the chassis. These changes have
been made in receivers that were converted.
Converted receivrs can be identified by a dot
behind the Model No. on the decal or chassis.

3. Chassis with Group Numbers 14,200 and
up. These chassis use either part number
C -12M-18689-1 or a C-201-18562-1 trans-
former. The dash one transformers are identi-
cal, except they have fewer turns on the out-
put section. These transformers are inter-
changeable.

Crosley 11-442M1Ú, 11-444MÚ, 11-
453MU, 11-460MU, 11-470BU, 11-
472B1U, 11-474BU, 11-483BU, Ch. 331,
331-1, 331-2; 11-443MÚ, 11-454MU,
11-458MÚ, 11-473BU, 11-484BU, Ch.
323, 323-1, 323-2

Chassis 331-1 and 331-2 are similar to
Chassis 331 except for the changes noted be-
low. Chassis 323-1 and 323-2 are similar to
Chassis 323 except for the changes noted
below.

Chassis 323-1 and 331-1 are equipped with
a 6T8 tube (V 110A, V 110B) mounted on a
plate and socket assembly (Part No. AB-
150226). A 0.005-µf, 500 -volt ceramic disc
capacitor (Part No. 144675-2) is connected
from lug 2 of the socket to ground. All other
parts and connections to the socket for Chas-
sis 323-1 and 331-1 are identical to those
shown in the schematic wiring diagrams for
Chassis 323 and 331, respectively.

Chassis 323-2 and 331-2 are equipped with
a 6AL5 tube (V110A) and a 6AV6 tube
(V110B), which have their sockets mounted
on a socket and plate assembly (Part No.
AB -150227). This assembly consists of the
parts and wiring shown in the accompanying
illustration. Capacitor C183 is a 0.005-µf,
500 -volt, ceramic disk capacitor (Part No.
C-144675-2). Resistor R147 is a 3.9-megohm,
10%, 1/2 -watt resistor (Part No. 39374-75) .

The Part No. of the socket is 146966.
The following changes apply to Chassis 331,

331-1, and 331-2, only. The main chassis Parts
List for Chassis 331 should include an audio
output transformer T103, Part No. 149460.
It is used on models equipped with the 51/4",
50 -ohm, e -m speaker SP101 (Part No. AD -
149502). The audio output transformer T110
(Part No. 149654) is used on all models
equipped with 10 p -m speakers. The Part No.
of the fuse F101 should be W-150431 instead
of W-150065. The Part No. of the power
cable and plug assembly CA102, used on
Models 11-444MÚ and 11-474BU, should be
AW-149652 instead of C-132300-6. The C-
132300-6 cable is used on the models that are
not equipped with radio and record changer.
The Part No. of the springs used on the
control access doors is W-149095.

SOMETHING TO

REMEMBER

r
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 More twist -prong elec-
trolytic capacitors are made
by Sprague than by any other
manufacturer ...And Sprague

naturally lists the largest, most complete line for
exact TV replacement applications.

 And when you use a Sprague Twist-Lok TV
Capacitor, you can be sure it's dependable. No
costly callbacks will jeopardize your profit or
your reputation. Your business judgment will
tell you to accept no substitutes.

GET YOUR NEW SPRAGUE

TV CAPACITOR REPLACEMENT

MANUAL TODAY!

*Trademark

Besides making the largest TV
capacitor line, Sprague makes it easy

for you to pick the correct replace-
ment for practically any television
receiver! Just off press, this NEW 3rd
edition of the famous Sprague Manual is

jam-packed with up-to-the-minute replacement
recommendations for critical capacitors in 964

TV sets of more than 60 brand names.
FREE from your Sprague parts dis-

tributor or send 10c directly to
Sprague to cover handling

and mailing costs.

PRODUCTS convoy
55 Marshall St.

NORTH ADAMS, MASSACHUSETTS

(Distributors' Division of the Sprague Electric Company)

P IONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT
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the First VEE
with GOOD

Low Band Performance.

RADIART SUPER VEE
This antenna design is recognized as the top "high -
band" performer compared with any other all -
channel array. High forward gain, sharp directivity
and excellent rejection from back and sides on
channels 7 to 13, combine to deliver the best picture
possible! NOW ... THE RADIART DOUBLE STACK
VV2, features full 1/2 wave spacing between bays
and extra "Cl" bar length giving you more total gain
and OUTSTANDING LOW BAND PERFORMANCE.
An exclusive RADIART development!

HI -LO ANTENNAS

You Can't Bat

a RADIA

Antenna on a

TELE -ROTOR

TOPS!

suAAmmr or

FM ANTENNAS

STRATE-LINE ANTENNAS

PREASSEMBLED FOLD -OUT

DESIGN FOR-zIASIFOR-z INSTALLATIONS

THE RADIART

LAZY -X CONICALS

PRE -ASSEMBLED FOLD -OUT

DESIGN FOR 4w INSTALLATIONS

INDOOR ANTENNAS

RADIART YAGI
The perfect answer to the need for
maximum signal pick-up in "fringe"
areas. Each YAGI is cut fora specific
TV channel and may be used singly
or doubly stacked. Features include
low standing wave ratio ... over 8
db. forward gain ... and narrow
beam width that develops high signal-
to-noise ratio.

CORPORATION CLEVELAND 2, OHIO
VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES
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Radie Chcuiq4S
Farnsworth 100P Series, 400P Series,
Capehart; RCD. CH. 41E -MP

The Farnsworth "P" Series (Models 406P,
410P, 413P, 414P, and 115P2), Capehart, in-
struments are similar to the Farnsworth "N"
Series, Capehart. The 400P models use a
P1 -A amplifier which is identical to the N1
amplifier with the exception of the tone
filter circuit, shown in- Fig. 1, inserted from
the plate of the 6J5 tube 4 to the grid of the
6J5 tube 5. The 100P models use a P2 -A
amplifier which is identical to the N2 amplifier
with the exception of the tone filter circuit,
shown in Fig. 1, inserted from the plate of
the 6J5 tube 3 to the grid of the 6J5 tube 4.

i IOOMMF 
®1

I

05 I
10F0 I . 160/

MMF
I

L

I Fig. 1. Tone filter
I circuit, Farnsworth

P series.

The P series use a 41E -MP automatic
record changer. This changer retains the
basic principles of the 41-E changer used in

the N series. It incorporates, however, a
number of changes from the 41-E changer, as
listed below :

1. Different external appearance.
2. Weighs 40 pounds.
3. Rollers in the record magazine and

chrome -plating on surfaces which contact the
record, facilitate record handling during the
record change cycle.

4. Separate rim -drive motor eliminates
wows due to gearing. A second motor powers
all record -changing functions.

5. Independent adjust screws are provided
for setting the tone -arm landing.

6. A chrome -plated turntable cover that
insures that records, including those having
knife-edges, properly center on the turntable
spindle.

7. Automatic play control turns off the
changer after the desired number of selections
have been played.

8. Uses the "Magnetic True Timbre"
pickup, which is of the variable reluctance

3
6SR7

210 DET
2%, PREAMP

MMO

100MMF

IOOM ®

100M IO

220M

IOOM M

Q ®_

type.
type
both
cps.

The 41-E uses the variable resistance -
pickup. Frequency reproduction from
pickups is approximately 30 to 10,000

TO
CHANGER

005
MOO

1© ® 14 TO

,,, 160M I60M TUNER

^v-vw '^_ 4

.050 iF i®
, .05

MFO MF5

Fig. 3. Noise eliminator circuit, Farnsworth P series.

The changeover from the variable resistance
type pickup to this new pickup, has necessi-
tated the following revisions in the phono-
preamplifier circuit. The 6J7 tube is now used
in a 1st phono-preamplifier pentode stage, the
input circuit to which has been revised to
comply with the impedance of the new pickup,
as shown in Fig. 2. The 6H6 a -m detector
tube has been replaced by a 6SR7, the diode
sections of which are used in the same circuit
as was used with the 6H6. The triode section
of this tube, however, is used as a 2nd phono-
preamplifier, thereby, furnishing the needed
gain for the variable reluctance type pickup
whose maximum output is approximately 11
millivolts. Voltage- and resistance readings
of the 6SR7 and 6J7 tubes are shown below.

6SR7 6J7
Pin Volts Ohms Volts Ohms

1 0 0 0

2 -4.1 imeg 3.1ac 15

0 0 38 0.6meg
-4 26 2.3meg

o o
190 8M

3.Iac 15

3

4
5

6
7
8

170M-6 0.9meg
84 160M

3.Iac 15
3.1ac 15 0 0

CAP -1 CAP 0.8meg

A 2.2-megohm resistor has been added from
pin 5 of the 6SR7 to the junction of the 1-
megohm resistor, which goes to pin 4 of the
1st i -f amplifier, and the 0.1-µf capacitor in
the grid circuit of the 1st i -f amplifier. A
100-µµf capacitor is connected from pin 5 of
the 6SR7 to pin 8 of the 2nd i -f amplifier. A
0.1-µf capacitor has been connected from pin
6 of the 2nd i -f amplifier to ground. The
100,000 -ohm resistor goes to pin 2 of the
15 -prong connector. The 15,000 -ohm resistor
goes to pin 3 of this connector. The 47,000 -
ohm resistor goes to the 2.2-megohm resistor
connected to the f -m connection on section

4
6J7

PREAMP

680M IMEG

2.2 100

INPUT
PI SUP

®50MFO25 V.

10Mf0 49

rF-
E 160M -TROT( 1 11

00

60
AI

10M
10

_MFoTJ

PROW -

SEC 3A
REAR

SEC 3A
FRONT

BROWN

lA Rear and to the junction of the two 80-µµf
capacitors connected to pins 8 and 3 of the
6H6 discriminator. An additional change that
has been made in the P series tuner is that
the 15,000 -ohm resistor, connected in the N
series to the junction of the 10-µf capacitor
and the 100,000 -ohm resistor going to pin 5 of
the 6SN7 audio amplifier, has been deleted.

I6
I4

M

10

I60 M

A 56,000 -ohm resistor has been added from
the junction mentioned in the preceding
sentence to pin 2 of the audio amplifier.

The noise eliminator circuit diagram is
shown in Fig. 3. The unit is housed in a
metal control box containing a four -section
push-button switch. The first, or No. 1, push-
button is the "open" position. In this position,

(Continued on page 19)

63,5003
Da ?'o iazie

%e %aí -ea?
If so, you do not need the

ELECTRONIC ENGINEERING

MASTER INDEX
These indexes are indispensable to

Librarians
Engineers

 Management
 Government Officials

Patent Attorneys
Instructors

 Students
 Authors

There are 63,500 references +o articles
published from 1925 through 1949, includ-
ing foreign and domestic magazines,
journals, proceedings, declassified govern-
ment documents, technical house organs,
texts, and U. S. Patents, etc., giving a
complete source of information pertain-
ing +o electronic and allied fields.
1925-1945 edition-(15,000 entries) ..._.._...._...$17.50

1935-1945 edition-(10,000 entries).. $10.00
1946 edition-(7,500 entries) ....._...._......_._.__....$I4.50
1947-1948 edition-(18,500 entries) $19.50
1949 edition-(12,500 entries)_..._._.......__._._.__....$17.50

Electronics ResearchPublishing Company,lnc.
Dept. 55 480 Canal St., New York 1 3, N. Y.

Fig. 2. Changes in phono-preamplifier circuit, Farnsworth P series.
Please mention Successful Servicing when answering
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5" OSCILLOSCOPE
PUSH-PULL VERTICAL AND HORIZONTAL AMPLIFIERS

20 my PER INCH "V" SENSITIVITY- 150 my PER INCH "H" SENSITIVITY

See the new ES -500A
Oscilloscope on display
and available at leading
Radio Parts & Equipment
Distributors.

AMFMTV

SERIES ES500A affords the ultimate in performance, visi-
bility and operational flexibility at moderate cost. "Precision"
engineers have incorporated every necessary basic feature
which they have found to be required to meet the needs of the
rapidly advancing art of electronics, A.M., F.M., and TV.

The new Series ES -500A provides an unparalleled com-
bination of high sensitivity, extended frequency range and
other essential operating features specifically desired for
experimental and commercial visual circuit analysis.

SUMMARY OF IMPORTANT FEATURES
* High Sensitivity, Extended Range, Voltage Regulated Push -

Pull Vertical Amplifier -20 MV (.02 V) per inch deflection
sensitivity. 10 cycles to 1 MC response. 2 megohms input
resistance. Approx. 22 mmfd. input capacity.

* Frequency Compensated Vertical Input Step Attenuator-Xl,
X10, X100 plus continuous variable gain control in cathode
follower input stage.

* Vertical Phase -Reversing Switch permits inversion of all pat-
terns at will. Non -frequency discriminating.

* Extended Range, High Sensitivity Push -Pull Horizontal Ampli-
fier - 150 MV (.15 V) per inch high deflection sensitivity ade-
quate for most all "H" drive purposes. 10 cycles to 1 MC
response at full gain. 1/2 megohm input resistance. Approx. 20
mmfd. input capacity.

* Linear Multi -Vibrator Sweep Circuit -10 cycles to 30 KC plus
line and external sweep.

* Amplitude Controlled, 4 -Way Synch, Selection-Internal Posi-
tive, Internal Negative, External and Line.

* "Z" Axis Modulation input facility for blanking, timing, etc.
* Internal, Phasable 60 cycle Beam Blanking for elimination of

alignment retrace; clean display of synch. pulses etc.
* Sweep Phasing Control for sinusoidal line sweep usage. Wide

angle bridge circuit.
* Direct H and V Plate Connections and Audio Monitoring phone

jacks at rear. All four plates accessible.
* High Intensity CR Patterns through use of adequate high volt-

age power supply with 2X2 rectifier.
* The Circuit and Tube Complement -6C4 Vertical input cathode

follower. 6CB6 first "V" amplifier. 6C4 "V" phase inverter.
Push -Pull 6AU6's vertical Cli driver. 7N7 first "H" amplifier
and phase inverter. Push -Pull 6AU6's horizontal CR driver.
7N7 Multi -vibrator internal linear sweep oscillator. 5Y3 low
voltage rectifier. 2X2 high potential rectifier, VR-150 voltage
regulator. 5CPI/A CR Tube.

* 7 Four -Way Lab. Type Input Terminals-Take banana plugs,
phone tips, bare wire or spade lugs.

* Light Shield and Mask removable and rotatable.
* Extra Heavy -Duty Construction and components to assure

"Precision" performance.
* Heavy Gauge, Etched -Anodized, No -Glare, Aluminum Panel.
* Fully Licensed under Western Electric Co. patents.

* Seretea ES -500,4 In louvred, black ripple, heavy
gauge steel case. Size 81/4" x 141/2" x 18". Complete with light
shield, calibrating mask and instruction manual.

NET PRICE $169.50

PRECISION
Till IOUIPMINI

rildarQol írrruuy

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York, U.S.A. . Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

Convenient "PRECISION"
Purchase Terms can be
arranged with your local
favorite authorized
"PRECISION" Distributor.

AMFMTV'
Please mention Successful Servicing when answering advertising.
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Farnsworth 100P Series, 400P Series,
Capehart; RCD. Ch. 41E -MP

(Continued from page 17)

0
the entire frequency response of the pickup
is allowed to pass on to the preamplifier with-
out any compensation other than that pre-
sented by the low -frequency "rumble filter."
The "rumble filter" is a circuit designed to
eliminate the undesirable effects of low -fre-

quency resonance. The circuit is designed so
that its resonant frequency is within the range
of frequencies causing the undesirable rumble.
In this case, the resonant frequency is ap-
proximately 19 cps. Positions 2, 3, and 4,
shunt the pickup with parallel R- and C com-
binations.

General Electric Model P15
To convert the model P15 record changer,

RBH-015 motor, to 110, 50 -cycle operation
motor, the following steps are advised :

Connect a 70 -ohm resistor (RRW-005) in
series with the motor leads to reduce the
voltage to approximately 95 volts to prevent
the motor from over -heating. Replace the
60 -cycle bushing on the rotor shaft, with a
50 -cycle bushing (RMS-231).

The following items should be added to the
replacement parts list :
RRW-005 Resistor70 ohms, 25 watt
RMS-230 Bushing 60 cycle spring type bushing
RMS-231 Bushing -50 cycle spring type bushing.

Add to the Index Remedy: A few early
P15 changers may occasionally index the tone
arm for 10" records while playing 7" records.
To remedy this, bend the
tab on the discriminator lever (item 160,
ER -S -P15) about 30° so that it will limit
the downward travel of the lever.

General Electric Models 752, 753
To reduce "radio talk" when models are

operated on phono, late production models
have the following changes incorporated:

1. C59 which was originally grounded on
the rear apron of the chassis should now be
grounded to the same ground as C60. This
ground point can be found near the end of the
terminal board.

2. C42 should be dressed towards the end
of the chassis and away from V5 as far as
the leads will permit.

3. Dress the blue lead from pin 5 and green
lead from pin 6 of V8 (phono preamp), in
front of the terminal board instead of in back.

General Electric Models 14T2, 14T3,
14C102, 14C103, 16T1, 16T2, 16C110,
16C111 and 16C115

The following items should be added to the
replacement parts list: Spacer part RHJ-006;
Capacitor C227, 800 Ka; 350v (stock RCW-
3037).

Place metal spacer sleeve over deflection
yoke clamp screws. To reduce Channel #4
smear (4.5 Mc harmonic interference) and
Channel #6 oscillations, connect C227, 800
µµf, 350 v, (stock RCW-3037) across the
isolating gap between receiver chassis and

30 WATTS

CONTINUOUS

DUTY

SELF -ALIGNING

RIM -CENTERED

ASSEMBLY

Additional exclusive fea-
tures include Bakelite Screw

Type Terminal Strip, Gland Nut Type
Cable Entrance, Special 45 ohm Transformer
Tap, and Equalized Palate Type Breakdown
Proof Diaphragm Assembly - write Desk 68

rear edge of head -end chassis: Using as short
leads as possible, solder one end of C227 to
the soldered head -end chassis connection of
C206 mounting clip. The other lead may be
soldered to a lug fastened securely at the
punched receiver chassis hole adjacent to tube
socket V21. Change C227 on the schematic
from a head -end chassis ground symbol to a
main -chassis ground symbol.
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Admiral RC550 record changer
Production changes in the RC550 record

changer are listed below, coded RUN 1, RUN
2, etc. Run number stamped on model label
indicates this changer has had the change (s)
incorporated which are explained under that
particular run number below, as well as all
changes (lower run numbers) made prior to

(Continued on page 21)

-here's what you cáli

90-10000 (PS

EXTENDED

RESPONSE

MATCHES ANY

SYSTEM OR
AMPLIFIER

RUGGED DIE-CAST

ALUMINUM
HOUSING

1¢K Eccoceormg )4eitievemeNe UNIVERSITY LOUDSPEAKERS iNC.
80 So. Kensico Ave., White Plains New York ,

Please mention Successful Servicing when answering advertising.
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Encyclopedia on Cathode -Ray Oscilloscopes and
their uses. by John F. Rider and Seymour D. Liston
Everything you should know about the scope ...
What it is; What it can do; How to use it, Told
practically and informally . .. Over 70 models de-
scribed ... complete with specifications and wiring
diagrams ... 992 pp. 3,000 ill. 8% x 11 com-
pletely indexed. Cloth Bound $9.00

TV and Other Receiving Antennas
Theory and practice

by Arnold B. Bailey

Tells you the function of each type;
How to use it; which is best ... The
best Antenna Authority in the field
... Easy to read because mathemat-
ics are translated into charts and
graphs. 606 pp. 310 ill $6.00

Vacuum - Tube Voltmeters
by John F. Rider

New, Revised 1951 Edition
Covers all types of voltmeters ..
diode, triode, rectifier - amplifier,
tuned, amplifier -rectifier, and slide -
back ... Bibliography of more than
200 listings and comparative tabu-
lations of operating characteristics
are included ... Written for prac-
tice with emphasis on field condi-
tions... Review questions each chap-
ter ... 432 pp. 5i x 8%. 215 ill.

$4.50i`ii
1=Q=E ;
.
4441ij`i

SEND FOR COMPLETE

Successful Servicing, September, 1951

RIDER
BOOKS

The Standard of the Industry

Accurate, - Authoritative, the first
guide to better servicing ... higher
profits.

Receiving Tube Substitution
Guide Book

by H. A. Middleton

For AM -FM -TV Receivers
and Allied Equipment

2500 Tube Substitutions ... TV Rec.
filament wiring . .. Heater Sub. wir-
ing instructions ... Tube types clas-
sified by functions ... Cathode -Ray
Tube Characteristics; Ballast Tube
data; Resistors ... Capacitors .. .

Transformer . .. Color codes; and a
wealth of other vital data. 224 pp.
Heavy paper cover 8',!% x 11. $2.40

Broadcast Operator's Handbook
by Harold E. Ennes

The co-ordinated facts ... Result
in a general set of rules that serve as
standards of good operating prat--
tice. 288 pp. 5?/y x 8% illustrated.

$3.30
TV Master Antenna Systems

by Ira Kamen and Richard H. Dorf

Explains the workings of the fast-
growing master aiitenna field ...
Provides the practical knowledge
for installation, maintenance and
usage for apartment buildings .. .

hotels ... hospitals, etc.... 368 pp.
234 ill. Cloth Bound $5.00

TV Installation Techniques
by Samuel 1. Marshall

A "must" for difficult installations
... Know ice loading, wind surface,
mounting requirements ... plus ac-
curate data on receiver adjustments
in the home; municipal regulations
governing antenna installations
336 pp. 270 ill. 5% x 8%. Cloth.
Bound $3.60

CATALOG ON ALL RIDER BOOKS

480 Canal Street New York 13, New York
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(Continued from page 19)

that time. At the start of production, chassis
were stamped RUN 1.

RUN 1-Change in Push -Off Link and
", Stud Assembly (86). In early changers, push -

off link and stud assembly (86) is made from
.060" stock; washer (94) used with it is 1/16"

thick. (Previous parts list erroneously gives
the washer (94) thickness as 1/6".) In later
changers the link (86) was made from .074"
stock, and the washer (94) used is 1/32"
thick. The .074" stock was used to reduce
the possibility of bending of the push -off link
with resulting push -off and/or trip failure.
All service replacements are made from the
.074" stock. Be sure to use correct washer
(94).

RUN 2-The Selector Cam (89). was modi-
fied slightly ; cams are directly interchange-
able, however.

RUN 3-Change in Turntable Support Hub
(126). The turntable support hub (126),
which was staked to the changer pan in earlier
production, is now mounted to the underside
of the changer pan with three drive screws.
See accompanying diagram. This part is now
replaceable and has part number 404A35.
The screw has part number 402A68. A spacer
washer (127), part number 401A364, is also
added. Note that this` washer was omitted
when the later turntable and thrust bearing
were used ; see Run 4 below.

RUN 4-Change in Turntables. The origi-
nal turntable, part number G400B507, has
been replaced with a slightly different turn-
table, part number G400B585. Part number
G400B585 turntable has a longer hub, and
consequently a "thinner" thrust bearing, part
number 415A29, is used with this turntable.
The turntable support hub (126), mentioned
in Run 3 above, must be used with this new
turntable. It is not necessary to stock the
new turntable, since the G400B507 turntable
can always be used if suitable washers are
used with either thrust bearing (28) to pro-
vide proper turntable clearance.

The parts listed below are additions and
corrections to the original parts list.
Ref. Part
No. No. Description

28 415AlI Thrust Bearing (early type; total thick-
ress 9/32")

28 415A29 Thrust Bearing (late type; total thick-
ness 3/16") (415A29 can be used in
place of 415A1I if a 3/32" spacer
washer is used.) See RUN I in pro.
Auction changes.

82 G400B507 Turntable (early type: 3/4" hub): Use
«ith 415A11 (28)

52 G400B585 Turntable (late type: 1" hub): Use
with 415A29 (28) See RUN 4 in pro-
duction changes. G400B507 can always
be used for replacement if suitable
washer(s) are used with either thrust
bearing (28) to provide proper turn-
table clearance.

94 4131.78.47 Washer (early type) .196" ID x
" OD x

94 4B1.68'47 Washer (late
tyic
type) ID x t/"

OD a 1/32" thick. See RUN 1 in
production changes.

125 402A268 Drive Screw, #6 x 5/8".
126 404A35 Turntable Support Hub. See RUN 3

in production changes.
127 401A364 Spacer Washer, 13/16" OD x 29/64"

ID x 5/32" thick. See RUN 3 in
production changes.

The following service hints are -offered:
1. Record Slipping 45 RPM. (a) The

adaptor nibs may be deformed, may not fit
tight enough in the record, or may be cocked.
Be sure that the records are not warped. A
new type of plastic adaptor will be available
soon; this new adaptor will fit in the record
better and will have sharper nibs. (b) Needle
force may he too great for this type of record.
Try removing a tone arm weight (121) , part

number 414A45. Two of these weights were
used with the Electro -Voice cartridge,
409A13-1, and one weight was used with the
Shure cartridge, 409A13.

2. Groove Skipping. Anything that may
cause a drag on the tone arm will contribute
to groove -skipping. For example, a worn
needle will tend to skip grooves. Another
possibility is that the Lubriplate (lubricant)
between the gear engagement pawl (33) and
the trip motion arm (32) may become ex-
cessively tacky after the changer has been in
use for some time. The Lubriplate is applied
between these two parts, strictly as a safety
measure, to insure a friction load if the friction

21

washer becomes loose. If the trip friction
washer (34) has the correct tension, the
changer will function properly with the Lubri-
plate removed. Therefore, we suggest that
you remove all of the Lubriplate from be-
tween these two parts and leave them dry.
It may be necessary to bend the washer (34)
to get proper friction, but don't add too much
tension. Do NOT remove lubricant from any
other place in the changer.

3. Erratic Trip Action. This may be caused
by failure of the trip slider return spring
(102B) to return the trip slider -(36) to
proper position as the changer goes through
its cycle.

CD's Metapup
Best by Field Test!

Chassis space at a premium? Dependability a "must"?
Then the job calls for METAPUP, C -D's new and advanced
metallized paper tubular capacitor. Metal -encased, her-
metically -sealed, self -healing, ultra -compact ... every inch
a champion !

1910-1951 SUBSIDIARY

Send for Bulletin NB 144. R-91
Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

CORNELL
EPENDABLE

o

CAPACITORS
Plants in South Ploinfield, N. J., New Bedford, Worcester and Cambridge, Mass.; Providence, R. I.; Indianapolis,

Indiana; Fuouay Springs, North Carolina, and subsidiary, The Radiart Corporation, Cleveland, Ohio.

Please mention Successful Servicing when answering advertising.
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-Sot lb/ 010,
tv

Witti-that keeps pace with the growth of the electronic industry

-that meets fully the performance requirements of all
radio and tv set manufacturers

-that safeguards dealer service work TUN G -S O L
RADIO, TV TUBES, DIAL LAMPS

TUNGSOL LAMP WORKS 1NC., Newark 4, N, J,-Sales Offices: Atlanta Chicago Dallas Denver Detroit Los Angeles Newark

Please mention Successful Servicing when answering advertising.
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Whether you BUY or SELL, these RE-
PORTS will help in your purchasing and
inventory problems. Obsolete items on your
shelves cut into your profits. Keep your in-
ventory up to date by following these monthly
REPORTS.

-oie- Veui to SS Readeut

Beginning with this issue, SUCCESSFUL
SERVICING will offer its readers a

monthly summary of product develop-
ments including price changes, new and
discontinued items, as supplied by
RADIO'S MASTER, published by
United Catalog Publishers, Inc., New
York City.

Antennas and accessories-TV, FM, AM
ALPRODCO: Model S -12R, rotating standoff TV

Tower has been discontinued. Model TV Tower
AT -6 has been replaced by model AT -6W. In
addition two new Towers and six accessories have
been added to their line.

EASY -UP TOWER: TV Tower with accessories
(model 400) has been discontinued.

HI -LO ANTENNA: The dealer discount schedule
has been revised to include a 25 to 49 quantity.

PHOENIX ELECTRONICS: The 10' coil and 100'
coil of perforated steel strap has been discontinued.
One new antenna, model PAR -6, has been added
to the line.

TECHNICAL APPLIANCE: The Taco TV Master
Antenna Distribution System has been revised to
incorporate additional units. Also, two additional
antennas have been added to the Taco line, models
Super 980 and 981. Both are 5 element twin driven
antennas. The former is two bay, while the latter
is single bay.

TELREX: The Metro or Universal Series of conical
antennas has been discontinued, while the Van-
guard and Telrex "Yagi" Antennas were intro-
duced.

Miscellaneous radio, TV, and electronic parts
BELDEN: The popular HF Formvar and Cotenamel

Magnet Wire are now on 1 lb. spools.
DRAKE, R. L.: A new model High Pass TV Re-

ceiver Filter has been added to the Drake line of
TV filters. Model number, TV-300-54HP.

DUOTONE: Prices for the Kolor-Vision Screen,
sizes 7" to 20", decreased.

EBY SALES: Prices of two screw terminals, num-
bers 56-7 and 56-9 have been revised downward,
while two others, numbers 56-6 and 56-8 increased.

GON-SET: A new converter, 1.6-6.0 has been intro-
duced to the Gon-Set line at $46.00 net.

INDUSTRIAL TELEVISION: Announced produc-
tion of new Cascode Autobooster, Model IT -90A.
Retains all the features of IT -75A Autobooster plus
higher gain and improved signal to noise factor.
Made especially for sub -fringe applications and
community antenna systems.

INTERNATIONAL RESISTANCE: A Precision
Type Resistor (WW10) and the new LC1 type
Loudness Control and Base Elements have been
added to their Resistor line. Type BT2 insulated
composition 2 watt resistor and assortments 10
and 11 cabinets have been discontinued.

J -B -T: Prices on an adjustable stop molded switch,
model MAS -14-6 and a molded switch MS -14-6
were decreased.

MERIT TRANSFORMER: Three new transformers,
models HVO-8, MDF-30 and P-3046 have been
added to the company's line of transformers.

NATIONAL CARBON: Prices increased on the
Eveready Air Cell "A" Batteries for 2 Volt Re-
ceivers and type A-1300 for 1.4 Volt Receivers.

RADIART: Model 5YG Antenna and Wire types
ATX-9 and 10A have been added to the company's
lines. Prices on No. AK -85 TV Accessory and
Wire types ATX-8 and 10 have been decreased and
increased respectively.

RADIO RECEPTOR: Type F1B1SIB, F2BISIB,
WF6B1S1B and WF7B1S1B industrial type Sele-
nium Rectifiers have been discontinued, while
types WIBISIB, W2B1S1B, WW6BISIB and
WW7B1S1B were added.

RCA: Type VS016C Battery has been added to the
Portable "B" series at $2.28 net.

SANGAMO: Prices on 20 items in their Type 30
Molded Tubular Paper Capacitors line have been
reduced.

SPRAGUE: Printed circuits types 100C1 and 101C1
have been added to their line. Also, the Ceramic
capacitors are now being listed under their new
numbers, series 5GA 5HK 5TCC and STCU.

STANDARD TRANSFORMER: Stancor now pro-
ducing the following components for the William-
son Amplifier: output transformer A-8054, power
transformer PC 8412 and filter choke C-1411. Bul-
letin 382 available describes construction of ampli-
fier with drawings and parts list.

STANWYCK: Two new G. E. type coils, numbers
980 linearity coil, and 981 width coil were intro-
duced.

TRIPLETT: Type 3434 TV -FM Sweep Signal Gen-
erator with built-in markers, has been discontinued
and replaced by model 3434A. DC Microammeters,
models 521, 524, 626 and 726, in 0-20 range have
been discontinued. Price adjustments have been

made on the DC Ammeter Switchboard Shunts,
1000 and 2000 amps., and model 325 DC Voltmeter
in 1000 ohms, ranges 0-100 and 0-150.

Recording equipment, microphones, speakers,
turntables, cartridges, etc.
ALTEC-LANSING: Model 820A Corner Speaker

System Complete, 821A Cabinet, A -333A Amplifier
and A -433A Pre -Amplifier have been added to the
Altec-Lansing line of equipment.

ASTATIC: Five mikes have been added and one
Switch Connector, model SC -12.

AUDIO -DEVICES: The line of Audiotape has been
expanded to include two smaller reels of 150' and
300' which will be ready about the first of Sep-
tember.

BEIsL: Numerous additions and deletions to the
company product line were made effective July 2,
1951. Nevertheless, a small quantity of inter -office
communication systems, models 350, 351-M and
B-23, is still on hand. Also Public Address Sys-
tems, models PA -3715-A, PA -3725-A and PA -3750-A
are now listed less microphones, which are to be
ordered separately as in the case of Stands and
other accessories.

GENERAL ELECTRIC: Model RPX-009 is now
available as model RKP-009, as a replacement parts
kit for Triple Play Cartridge at $.15 net, less
stylus assemblies.

JENSEN MFG.: Stock number ST -768, blonde
mahogany finish Cabinet with 15" speaker, has
been dropped and replaced with ST -838. ST -788,
cordovan mahogany with 15" speaker has been
changed to stock number ST -858. Also two Cabi-
nets have been added, stock number ST -863 con-
sisting of cordovan leg assembly and number
ST -843 with a blonde leg assembly. In addition,
Viking Loudspeakers, 10J12 with overall dimen-
sions of 10J/' depth 3 11/16", and 12312 (overall
12 3/16", depth 4 7/16") have been discontinued.
However, the 10311 alternate design may be sub-
stituted for the 10J12 and the 12311 alternate de-
sign may be substituted for the 12312.

LOWELL MFG.: Models RS8-A and RS12-A, Re-
cessed Wall Type Directional Speaker Baffles
decreased in price.

MINNESOTA MINING: Have added to their line
of Scotch Brand Recording Tape (both paper and
plastic) a new size, 1/4" tape x 300 feet.

RECOTON: Number 450, Replacement Phoneedle
Kit and 36 other Recoton Replacement Needles
have been added to the company's line.

STEPHENS MFG.: Prices of speakers, models 52-N
(natural) and 52-S (Silver) were adjusted upward
to a list of $79.00.

Test equipment
HICKOK: Two new Oscilloscopes, models 640 HA

with UP -11 high actinic type CR tube and 640 LP
with 5UP-7 long persistance CR tube; and model
CRT Adapter for tube testers to test CR Tubes
(at $9.90 net) have been added.

NATIONAL UNION: Portable picture tube checker
now available at $28.75 dealer net. Can be used
either in shop, customer's home or can even test
the tube while in shipping carton.

Tools and hardware
KESTER SOLDER: Prices of Kester Solder were

revised downward to conform with their lower tin
cost.

MULTICORE: Prices of Ersin Multicore Solder were
decreased.

Tubes-TV, receiving, special purpose, etc.
EUREKA TV and TUBE: Prices decreased on Pic-

ture Tubes ranging in size from 14" to 20".
GENERAL ELECTRIC: Three new types of 12" and

16" Picture Tubes have been added to the GE
TV tube line.

HYTRON: Reduced prices on 6 TV picture tubes,
sizes 16", 17" and 20".

RAULAND: Added to their TV Picture Tube line
a new 10", 20", 21" and 24" tubes. Also reduced prices
on several of their 16", 17" and 20" tubes.

RCA: Kinescope types 20CP4 and 21AP4 decreased
in price to $59.00 and $61.00 respectively.

SHELDON: Prices for Sheldon TV Tubes have been
revised to show prices under a 12 month warranty
and a differential under a 7 month warranty.

RADIO OPERATOR'S

LICENSE

Q AND A MANUEL
by Milton Kaufman,

Instructor, RCA Institutes

%lsvcd Editlar:

Includes Element VIII:
Ship Radar Techniques.

Includes new elements 2, 5, and 7,
revised elements 3 and 6.

Contents
ELEMENTS:
I. Basic Radio Laws, Rules, and

Regulations
II. Radiotelephone Operating Practice
III. Basic Theory and Practice: Radio-

telephone, Basic Radiotelephone
IV. Advanced Radiotelephone
V. Radiotelegraph Operating Practice
VI. Radiotelegraph; Advanced Radio-

telegraphy
VII. Aircraft Radiotelegraph for Flight

Radio Operator
VIII. Ship Radar Techniques

APPENDICES:
1. Part 13-Rules Governing Commer-

cial Radio Operators
2. Extracts from Radio Laws
3. Conventional Abbreviations; Inter-

national Morse Code
4. Small Vessel Direction Finders
5. Automatic Alarm

INDEX
734 pages 243 illus. $6.60
Element VIII (separately bound)
32 pp. Illus. 51/2 x 81/2" 78c

JOHN F. RIDER PUBLISHER, Inc.
480 CANAL STREET

NEW YORK 13, N. Y.
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INDEX OF CHANGES
Model Page Number
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TELEVISION CHANGES
Air King Service Hint 5

Belmont 16- and 17 -inch
chassis 5

Crosby 11.442M1U,
11.444MU, 11.453MU,
11.460MU, 11.470BU,
I l-472BIU, 11.474BU,
11.483BU, Ch. 331,
331.2; 11.443MU,
11.454MÚ, 1l-458MU,
11.473BU, 11.484BU,
Ch. 323, 323.1, 323.2 15

11.442MIU, 11.444MU,
11.453MU, 11.460MU,
11.470BU,11.472BIU,
1l-474BU, 11.483BU,
Ch. 331, 331.1, 331-2 6-27 6.34
11.443MÚ, 1b-454MU,
11.4S8MU, 11.473BU,
11.484BU, Ch. 323,
323-1, 323.2 6.35 6.40

Du Mont RA -103 7

DuMont RA -103 7
Chatham, RA -103 and C6-2
Savay, RA -103 *1-58 *1.80

C3-1
C6-6
C7-1

Winthrop, RA -103 *1-58 *1,80
C3-1
C6.2
C7-1 C7-2

Du Mont RA -104A 9
DuMont RA -104A 9

Hastings, RA -104A 3-1, 2 3-3, 4
4-1 4.4

Wellington RA -104A 3-1, 2 3-3, 4
4-1 4-4

C7-1 C7.2
Du Mont RA -108A 9
DuMont RA-I08A 9

Bradford, Mansfield
RA108A 4.5 4.14

Du Mont RA -110A 9
DuMont RA -110A 9

Fairfield, Westwood,
RA- 110A 3-1, 2 3.3, 4

4-1 4.4
Gamble-Skogmo 94TV-1-

43.8940A 11 4.21 4-25
C6.3

General Electric Models
14T2, 14T3, 14C102,
14C103,16T1,16T2,
16C110, 16C111 and
16C115 19

14C102, 14C103, 14T2,
14T3 6.12 6-21
16C110, 16C111, 16C115,
16T1, 16T2 6,35 6-44

RADIO CHANGES
Admiral RC5S0 19

RDC. CH. 21.9 21.16
Farnsworth 100P, 400P Series
Capehart; RDC. CH.

41E -MP 17
406N, 410N, 413N, 414N 18.16 18.44

General Electric Co. 19
RDC. CH. 21.13 21.18

General Electric Models
752, 753 19 21.69 21.74

The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num-
bets preceded by an asterisk (*) apply to the 8%" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.

TV AND ELECTRONICS
AS A CAREER

To the many young men and women who
have asked, time and again, "How can I get
into the TV and electronics industry ?", John
F. Rider is proud to be the first to offer
definitive answers in a forthcoming publica-
tion, TV AND ELECTRONICS AS A
CAREER. By Kamen and Dorf.,

Both the newcomer embarking on a career
and the electronics "oldtimer" who wishes to
change his specialty will now be able to learn
first-hand just what the electronics industry
has to offer and what they must offer it in
return.

Roughly speaking, the electronics industry
is composed of seven branches of activity :
engineering, broadcasting, manufacturing,
servicing, parts and receiver distributing,
sales representation, and retailing. Each of
these special fields is discussed in the text by
an acknowledged authority currently active
in the field.

The men who have collaborated to make
this book a valuable guide to the individual
seeking employment in the electronics indus-
try are J. R. Poppele, vice-president, WOR-
TV, R. W. Peterson, assistant manager,
Electronics Division, Admiral Corporation ;
W. H. Bohlke, manager, custom service op-
eration section, RCA Service Corporation ;
Ira Kamen, director of TV development,
Brach Manufacturing Corporation; and R. H.
Dorf, television consultant:

In addition to the eight chapters covering
the various phases of activity in the electron-
ics industry, useful appendices include typical
salaries for operating personnel in small and
large radio stations, the curriculum of elec-
trical engineering courses at Illinois Institute
of Technology, and a listing of public and
private schools teaching radio and TV courses.

The authentic, behind -the -scenes stories of
such men as Benjamin Abrams, Allen B.
Dumont, David Sarnoff, Ross Siragusa,
Russell Sprague, Vladimir Zworykin, etc.,
reveal the qualities that lead to success in the
industry.

TV AND ELECTRONICS AS A
CAREER will contain 130 illustrations of the
industry at work and approximately 325 pages.
It is priced at $4.95.

Watch for this new "Rider first" to roll
off the press'!
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DISTORTION OF SCOPE TRACES
(Continued from page 1)

wave. (Excessive exposure thickened the
trace.) Pattern 7 shows distortion in this
trace when subjected to a very strong, steady
magnetic field issuing from a powerful, perma-
nent magnet (that of a magnetron assembly)
which happened to be in front of the tube
screen. Pattern 8 is the effect of the same
magnet moved to one .side of the cabinet
housing. The extent of the tilt in patterns 7
and 8, and the direction of the tilt, is a func-
tion of the intensity of the external interfering
field and its direction.

The effects of similar interfering field con-
ditions on a sine wave trace are shown in
patterns 9 and 10.

The solution in each case is simple : re-
moval of the source of the interfering field.
Sometimes the interference of the external
field can be minimized by reorientation, but
this merely shifts the plane in which the
displacement of the electron beam occurs. The
best remedy is increasing the distance between
the scope and the device creating the field.
Grounding has no effect.

More traces will be shown next month.
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Fig. 2. Buzz waveform caused by
horizontal and vertical crosstalk.

1

Fig. 1. Buzz waveform caused by
cross -modulation in the r -f amplifier.

2

TV RECEIVERS
ALIGNMENT HINTS and INTERCARRIER RECEIVER NOISE *

Buzz Caused by
Vertical -Output Transformer

In some intercarrier TV receivers, the ver-
ttical-output transformer will cause buzz in
the sound unless the core of the transformer
is securely connected to the chassis of the TV
receiver. This transformer can also produce
buzz because of stray field coupling. This can
occasionaally be lessened by re -orienting the
vertical -output transformer so that the stray
field does not produce crosstalk in the audio
components. Shielding the transformer with
an iron case will also help in such instances.

Cross -Modulation Buzz
Buzz generated in the high -frequency cir-

cuits, video circuits, or 4.5 -Mc driver, must
pass through the f -m detector before it be-
comes an audio -frequency wave. Accordingly,
it is evident that the buzz -producing circuits
produce a spurious frequency modulation of
the sound carrier, since amplitude modulation
is normally rejected by the f -m detector.
However, the fact that an improperly aligned
ratio detector will respond to a -m must not

Figs. 3, 4, 5.
Buzz waveforms
with various
amounts of
sound modula-

tion.

by Bob Middleton

be overlooked. In such cases, a -m buzz will
become audible in the audio output. Also,
an improperly biased gated-beam detector or
an improperly operated limiter-discriminator
system will pass a -m buzz.

Cross -modulation is produced in non-linear
amplifiers. In the typical cases encountered
in TV servicing, such cross -modulation will
contain both a -m and f -m components. There-
fore, to minimize this type of buzz, the r -f,
i -f, video, and 4.5 -Mc amplifiers should be op-
erated as linear Class A amplifiers.

It should be noted that the local oscillator
tube in a split -sound type of receiver may in-
troduce hum into the audio signal if the tube
develops heater -cathode leakage. The grid
(cathode) bias in such cases becomes modu-
lated at a 60 -cycle rate. This produces both
frequency modulation and amplitude modula-
tion of the sound carrier. The frequency -
modulation component alone is audible under
normal circumstances.

Vertical Sweep Crosstalk
vs. Carrier Cross -Modulation

Practically all TV receivers show some
crosstalk between the vertical sweep circuit
and the audio channel. This crosstalk shows
up on the scope as a narrow triangular pip,
riding on an elliptical baseline. This baseline
is produced by the residual 60 -cycle hum of
the audio circuits. If the buzz and hum is be-
low the threshold of audibility, the service
engineer need not concern himself about it
although the scope will show these low volt-
ages. If the crosstalk is coming from the ver-
tical sweep circuits, the pip will appear to
revolve around the ellipse when the vertical -
hold control is changed. In addition, the tone
of the buzz as heard in the speaker will change.
Furthermore, the pip will appear whether the
receiver is tuned to an active channel or not.

Almost the same shape of pip is seen on the
scope when the picture and sound carriers
cross -modulate each other. This cross -modu-

lation may take place in the r -f tuner, for
example, if the grids are returned to ground
instead of to a negative bias source and a
strong signal is applied to the tuner. A buzz
is heard in the speaker and the typical pip -on -
ellipse appears on the scope screen (60 -cycle
line sweep used). This pip changes in height
as the fine tuning control is varied. It may
even go through zero and reverse in polarity
(extend down instead of up) as the fine
tuning control is adjusted.

The buzz waveform, as it appears on a scope
connected to the discriminator output, is
shown in Fig. 1. The buzz pulse rises above
the tone from a TV station during the trans-
mission of the test pattern. This buzz is caused
by overloading and the resulting cross-modu-
latiton in the r -f amplifier. The display was
obtained with a 60 -cycle sine -wave sweep.

The cross -modulation pip does not revolve
on the curve in response to a change in the
vertical -hold control as is the case with the
pip due to vertical sweep crosstalk. The pip
usually stands still, because the transmitter
frequently operates at the same line frequency
as the receiver. However, if the pattern is
observed with a relayed signal, the pip may
revolve slowly on the ellipse. This rate of
revolution is unchanged as the vertical -hold
control is varied.

Since the horizontal -sweep circuits also
crosstalk with the audio channel in most re-
ceivers, a close picket -fence of horizontal pips
is usually seen with the vertical pip. This
picket -fence will revolve on the elliptical base-
line in accordance with the setting of the
horizontal -hold control. A scope pattern
showing the result of vertical and horizontal
crosstalk is seen in Fig. 2. The vertical pulse
shows up as a pip on the elliptically distorted
baseline. The horizontal pulses appear close
together around the ellipse. Only the vertical
pulse is audible. The display was obtained
with a 60 -cycle sine -wave sweep.

(Continued on page 15)
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Power -line voltage fluctuation can be the
cause of flickering of the picture. The indi-
cation observed on the screen of the picture
tube is similar to the effect seen when an
airplane flies overhead. In a number of cases
where flicker was encountered, it was found
to be caused by a faulty installation or a bad
6AG5 in the video i -f strip. An undamped
a -c voltmeter having a range suitable for
measuring 117 volts can be used to check the
a -c line voltage. Once it has been established
that fluctuating line voltage is causing the
flicker, it is recommended that the following
changes be made:

1. Connect a 0.5-µf capacitor from the
cathode of the crt (arm of potentiometer
R227) to the junction of R222. R223 and
C216B.

2. On chassis which have not had the sync
noise immunity change, involving the change
of V205 from 6AC7 to 6AG7, disconnect
R219 from the junction of R216, C215 and
R220, and connect to a bleeder of a 27,000-
ohm, 1/2 -watt resistor connected to -12 -volt
line, a 8200 -ohm, 1/2 -watt resistor connected
to ground, and a 25-4, 6 -volt capacitor con-
nected to ground.

This change will make a considerable re-
duction of the flicker for small amounts of

Successful Servicing, October, 1951

line variation (well under one vollt). For
larger amounts of line variation, sire fluctu-
ation becomes as objectionable as brightness
fluctuation and the only effecti\e solution
is to use a regulated transformer.

Westinghouse H-226, Ch. V-2146-
21DX, Ch. V-2146-25DX

The part numbers of the cabinets should be
changed in the Parts List to read V-1179-1
for the mahogany cabinet and V-1179-2 for
the blonde cabinet. Later production chassis
have a 100,000 -ohm resistor (RC20AE104M)
inserted in series with the brown wire that
extends from the cathode of the CRT to the
rotor of the brightness control. The purpose
of the added resistor is to correct for "bloom-
ing."

TRANSCONTINENTAL TV
Extension of the TV network westward to San Francisco

brings both new opportunities and new problems to the industry.
The opportunities are immediately apparent. The number of
families within range of the network is now approximately
13,100,000, nearly 30 per cent of the country's total of 44,167,000.
This brings the number of families now in range of all TV
services, network and non -network, up to some 27,400,000. Since
only 13,800,000 families, or about half the possible total, have
TV sets at present, it is plain that the industry's potential market
has been tremendously increased.

From the standpoint of entertainment value, another immediate
benefit is the ability to interchange East and West Coast pro-
grams. The World Series coverage, relayed to the West Coast
this month, and the Hollywood -originated programs sent to the
East are obvious examples. Moreover, the cost of the new coast-
to -coast facilities is not expected to be exorbitant. The rate by
the American Telephone and Telegraph Company is approxi-
mately 10 cents per mile per half hour. Thus, for the total A. T.
'and T. network of about 6,000 miles, (that is, the 3,000 miles of

transcontinental network plus the loops and spurs serving the
East and Midwest), the cost of relaying facilities is only about
$1,200 per hour, a moderate item compared to the cost of time
on the network stations themselves.

Inevitably, with this great increase in facilities, there are new
technical and administrative problems. The facilities of the net-
work between San Francisco and Omaha, a distance of 1,700
miles, provides for only one "road" in each direction. This means
that the four TV systems, NBC, CBS, ABC, and Dumont. must
split up the time somehow between them.

Then too, there are new problems due to the difference- o: time
between the East and West coasts. For instance, Hollywood
programs timed to reach New York at night are only afternoon
shows in California. The answer to this problem is still being
debated. Two performances, one for each coast, the use of films,
kinescoping, or a combination of all three, are possible solutions.
Future experience will decide which is the most satisfactory
answer. However, with all its problems, the new coast -to -coast
network marks an all-important stage in the television industry.
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IS MY SCOPE IN
by M.

An oscilloscope is a pretty useful piece of
test equipment, especially in these days of
TV receiver servicing. However, the scope
is not very helpful if it does not operate
properly or if it does not operate at all. Like
the scope's big brother, the TV set, much of
what ails it on the inside is disclosed by the
appearance of the pattern on the screen. Just
as the manipulation of the operating and ad-
justment controls shows by its effect on the
screen pattern that the circuits of the TV re-
ceiver are doing their job, so does the opera-
tion of the scope controls show whether or
not the scope is operating properly. Many
troubles are readily disclosed by using the
cathode-ray tube itself as the trouble shooting
device. Some of the checks on the scope can
be performed without even applying an ex-
ternal signal to the scope.

Residual Hum

One check the serviceman can make is for
the residual hum in his scope. This can be
done by a close examination of the bright spot
produced by the undeflected electron beam of
the cathode-ray tube. The spot should be
perfectly round with no sweep applied to
the horizontal circuits and with no signal
being applied through the vertical channel.
Both horizontal and vertical gain controls
should be at minimum setting. If the spot is
elongated either or horizontally,
the presence of some deflecting voltage is
indicated. If the input terminals of the scope
are shorted (using the shortest possible length
of lead) and if the sweep generator is turned
off, then this elongation can be the result of
residual hum in the scope.

This residual hum may be examined by
turning the sweep generator on and by ad-
vancing the horizontal gain control. The pat-
tern seen in Fig. 1 may be produced in which
the slight waviness of the baseline indicates
the presence of hum voltage. Residual hum
may be caused by a faulty component, espe-
cially one of the power supply filter capaci-
tors, or it may be caused by stray fields from
the power transformer or power wiring within
the scope itself. Heater -to -cathode leakage
may also produce residual hum. If, with maxi-
mum vertical gain, the hum pattern is no worse
than is shown in Fig. 1, it can be disregarded
in most cases. This is true since the ordinary
stray field coupling in most scopes is sufficient
to produce this type of pattern at low sweep
frequencies. At higher sweep frequencies, the
effect is to increase the thickness of the trace.

Zr.
Fig. 1, 2. Residual hum waveforms.

On the other hand, if patterns such as are
shown in Figs. 2 and 3 are seen with no
vertical signal input, then this represents a
condition that cannot be tolerated. Actually
these patterns represent the result of insuffi-
cient low -voltage power supply filtering. Fig.
2 shows the effect of an open input filter

GOOD CONDITION?
Snitzer

capacitor while Fig. 3 shows the effect of an
open output filter capacitor. In both cases
a bad ripple voltage is acting to produce ver-
tical deflection. Needless to say, the faulty
components should be replaced. If the ser-
viceman were to try to use his scope under
these conditions, let us say, for example, to
look at a 20 cycle sine wave, then the pattern
seen in Fig. 4 would result. The sweep fre-
quency is set to 10 cycles in this case and 2
cycles of the sine -wave signal are seen, but
with 12 cycles of the 120 cps ripple voltage
superimposed on the pattern.

Fig. 4. Waveforms with open filter
capacitor.

Intensity and Focus Controls

Having determined that the residual hum
is within the allowable limits, the serviceman
can proceed to check the operation of the
scope front panel controls. First, consider the
intensity or brightness control. With an un -
deflected spot of light on the screen, this
control should be rotated through its entire
range. When this control is at its minimum
setting, the screen should be absolutely dark
without any sign of the light spot being
visible. When the control is advanced to its
maximum setting, the spot should be so bright
that considerable halation occurs. A dim
circle of light surrounds the intense spot of
light. The control is then reduced until the
halation ring disappears. The intensity con-
trol should then be reasonably close to its
mid -position setting.

The focus control can then be adjusted to
determine whether or not its operation is
proper. When this control is set to either its
minimum or maximum positions, a large,
poorly defined, defocused spot should be seen.
The control is then adjusted for minimum
spot size. A sharply focused pinpoint of light
should appear on the screen with this control
set reasonably close to its mid -position.

If either of these controls do not operate
properly, the scope should be removed from
its cabinet and their related components and
circuits checked. The controls themselves
should be checked with an ohmmeter first for
opens, shorts, and for smooth variations in
resistance. To check the intensity control
further, the intensity -grid voltage of the
cathode-ray tube should be measured as the
intensity control is varied. If this voltage
does not fall within its normal limits or the
values specified by the manufacturer, the
reason for the incorrect reading should be
investigated by checking back into the power
supply, the voltage dividers, and the asso-
ciated components. If the measured voltage
is correct, then the cathode-ray tube should
be suspected.

To check the focus control, the focus
anode voltage of the cathode-ray tube should
be measured as the control is varied. If the
voltage is not normal, the power supply and
voltage divider should be checked into. A
normal voltage reading indicates that the
cathode-ray tube may be at fault. Some-
times, with a pattern on the screen and the
focus control properly set, it is found that
the trace is out of focus over a portion of
the screen. To correct this condition, some
scopes have an internal astigmatism control
that must be readjusted along with the focus
control.

Positioning Controls

Both horizontal and vertical positioning
or centerIng controls can be checked by
operating with the undeflected spot still show-
ing on the screen. The vertical positioning
control should have sufficient range of opera-
tion so that the spot is moved completely off
the top and bottom of the screen. The hori-
zontal positioning control should be able to
move the spot completely off the screen both
to the right and to the left. Both these con-
trols should be near their mid -settings when
the spot is at the exact center of the screen.

The spot motion may be sluggish and may
lag behind the controls. This is a normal
condition in many scopes and should not be
considered a fault. It is caused by the very
large time constants of the deflection plate
coupling circuits. This means that when the
d -c positioning voltage is varied, a second
or more must elapse before the large coupling
capacitors can change their charge accord-
ingly.

If the positioning controls do not operate
as mentioned above, the controls themselves
should be checked by measuring the deflection
plate voltages as the controls are varied. If
the voltage is incorrect, the scope power sup-
ply should be checked. If the voltage is
normal, the cathode-ray tube is probably at
fault.

Fig.5,6,7. Effect
of normal vertical
gain control vari-

ation.

7

Gain and Attenuator Controls

The vertical and horizontal gain or ampli-
tude controls and the attenuators (if used)
should also be operated to determine whether
these controls and their associated circuits
are operating properly. Before using these
controls, apply deflecting signals to the cath-
ode-ray tube. The horizontal signal can be
obtained from the internal sawtooth genera -

(Continued on page 20)
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Here's how YOU
can sell more
Picture Tubes

GUESS YOU NEED A NEW
PICTURE TUBE -THAT'LL
COST YOU ABOUT

50.00.

ANOTHER HYTRON FIRST FOR YOU!

No need to miss that profitable picture-
tube sale - just because the customer
doesn't have the cash. The original Hytron
Easy Budget Plan saves the sale. Gives
you a competitive edge. Hytron has
arranged the details for you. A national
credit organization, with facilities in all
TV areas, stands ready to serve you.

Find out how you can put this wonderful,
timely Hytron plan to work right now !
Write for complete information today.

OUCH, \
I CAN'T AFFORD
IT - I DON'T HAVE

THAT MUCH CASH.
-- .

WHAT A WONDERFUL
PLAN.

WE'VE GOT OUR PICTURE
TUBE ....AND

UP TO TWELVE
MONTHS TO PAY.

MAIN OFFICE: SALEM,
Please mention Successful Servicing when answering advertising.
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CURTAIN TIME
Unfair Press

We have before us a vivid example of
what we deem to be "unfair press" for the
television technician. We gave a talk to sev-
eral hundred servicemen in Pittsburgh on the
evening of September 19th. A reporter from
the Pittsburgh Sun -Telegram was there. We
gave examples of malpractices by some few
television technicians and contended that it
was unfair to .indict the whole industry for
the actions of these few. We also stated that
licensing was inevitable because the City
Fathers in many communities had come to
the conclusion that policing of the industry
was required-especially after some of them
had some unfortunate experiences.

We stated that we were wholly opposed
to licensing, as was the entire radio servicing
industry, but that the day had come when the
industry is face to face with the issue-
namely, licensing in many parts of the United
States. That being the case, we asked the
listeners to become active in the preparation
and the contents of the licensing bills, to find
out what their city or state legislators were
doing about it ! We warned them that if they
did not take a hand in the formation of the
regulations, they would be forced to operate
under some very stringent and very unfair
ordinances. We pleaded that the men not be
apathetic in their efforts-that no service shop
was too busy to attend city council hearings
on TV servicing bills.

We have before us the article written by
the reporter who attended the meeting. It

WOrth 4-8340
WOrth 4-8341

represents the rankest of journalism tactics.
He selected those parts of the talk which suited
his fancy and omitted everything else. He
deliberately chose those fractions of sentences
which were uncomplimentary to the television
servicing industry, omitting those ideas which
were favorable. Fortunately the entire talk
was recorded. In every way his article was a
deliberate attempt to hurt rather than help. It
is a sad commentary on this segment of the
fifth estate.

Passive Attitude Prevails

A passive attitude has prevailed concerning
unfair press of this kind. The television ser-
vicing industry is here to stay-small shop
and big shop. The public needs them and the
industry needs every one of these facilities.
To allow newspapers and magazines to ride
the pants off the industry as a whole is very
bad. Every television set distributor-every
television set dealer-every television receiver
manufacturer-every television parts manu-
facturer has a duty to the television servicing
industry and to himself. . . . These wrong
quotations, wholesale indictments, and tricked
gimmicks, must be stopped.

We have a free press it is true, but it must
be a fair press. The fact that dishonest
servicemen practice, and a sensational article
based on 5 or 10 cases can be proved, does not
mean that all who practice the trade are dis-
honest. The television servicing industry's
voice is a weak one shouting in the wilderness.
Help must come from the producers of re -
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ceivers and all the vendors of receivers. This
aid must stop the unfair press. Fair and
honest press is all right-but an unfair press
defeats everything which everyone is trying
to attain.

Every dollar spent by the receiver m iu-
facturers, set distributors, parts manufac-
turers, and parts distributors, to help raise
the technical level of the servicing industry
by lectures and demonstrations, is money
thrown into a drain as long as the unfair press
exists. What good are all these efforts if
newspapers and magazines make life, for the
industry as a whole, very difficult? Why
should men attend lectures and make an ef-
fort to become better qualified when they
start out with two strikes against them-a
bad name ! Why should men enter the tele-
vision servicing business when, no matter how
good they are, they face the threat daily of
sensational headlines ; when good and bad are
treated alike-and all are called bad.

There is no reason why a newspaper which
indicts the whole television servicing industry
because of the malpractices of a few should
carry advertising of television receivers. We
understand that several television manufac-
turers have withdrawn their advertising from
one weekly publication which published an
unfair and obviously biased article on the
television serviceman. Congratulations to
those manufacturers 1

State All the Facts
Fair press is fine. It can be as critical as

it wants to be, but state all the facts-not only
those which are unfavorable and therefore
make sensational copy. The newspaper or
magazine which publishes an article hounding
the television servicing industry is not helping
the industry, nor is it aiding its readers. Some-
where along the line these readers' television
receivers will require service. Where shall
they go for such work? Do newspapers and
magazines determine which shops are good?

. No, they seek out the bad ones, and then,
imply that all are bad. Who then, repaired
those millions of TV receivers which are
functioning properly? Newspaper reporting
and magazine editing of this kind are a dis-
grace.

Advertisers Must Aid

The television servicing industry needs help.
It does not have the funds to carry a fight
to the public. Those organizations who ad-
vertise to the public at large must aid the
television serviceman. The unfair press must
cease-it is a dangerous press. All it takes
is a line or two at the bottom of each ad.
How about it, Mr. Manufacturer, Distributor,
Set Dealer? JoHN F. RIDER

ATTENTION AUTHORS:
We are soliciting articles concerning radio, television, and allied electronic maintenance. All aspects are of
interest. Articles of 1,000 to 2,000 words are desired. Preference is given to subject matter which reflects
practical work rather than theory. The presentation should be direct, to the point, and amply illustrated.
Finished art work will be prepared by us from the roughs submitted. Photographs are welcome. The rate of
payment is on a word basis-and, needless to say, good writing rates good pay!

Submit all articles and inquiries to Editor, Successful Servicing.
JOHN F. RIDER PUBLISHER, Inc.

480 CANAL STREET
New York 13, N. Y.
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Belmont 10AXF44, Ch. 10AX21, M-701;
Ch. 10AX22

Hum in the picture, evidenced by snake -like
wavering, or 'a horizontal displacement of a
portion of the picture or raster in the 10AX
series chassis, can easily be corrected after
first determining the cause. To determine
the cause, follow the procedure given below :

1. Momentarily short pins 1 and 2 (hori-
zontal winding) of the deflection yoke socket
and quickly notice the white vertical line on
the face of the picture tube.

2. If the line wavers or is displaced hori-
zontally, remove the power transformer
mounting bolts and replace the insulated
washers with metal lock -washers.

3. If the vertical line did not waver in the
above check, then short the grid of the hori-

zontal multivibrator (pin 4 of tube 16) to
ground, and manually sync the horizontal
hold control and notice if hum continues to
exist.

If in step 3 the hum does not displace the
picture horizontally, the cause may be a
cathode -to -filament leakage in tube 15 or tubes
1 through 9; or improper 155 -volt or 250 -volt
B+ filtering; or, the cause may be one of
the following :

1. Shorted resistor R-103.
2. Improper 350 -volt filtering.

a: Faulty input or output filtering capaci-
tors, C -118A or C -118B.
b. Shorted choke L-25.
c. Defective 5U4 tube.

3. Faulty power transformer.
a. Secondary winding connected wrong,
making the windings in phase giving half -
wave rectification. This condition can be
identified by placing a voltmeter between

Successful Servicing, October, 1951

pins 4 and 6 of the 5U4 and obtaining a
zero reading instead of 700 volts a.c.
b. Secondary windings different or a
shorted portion will give different volt-
ages at pins 4 and 6 of the 5U4 to ground.
This condition can be checked by measur-
ing the voltages or checking the ripple
content with an oscilloscope (60 cycles).

Westinghouse H-231, Radio Ch.
V-2137-3, V -2137-3S

The tone compensating capacitor (C21 on
the V-2137-3 radio chassis schematic ; C24 on
the V -2137-3S radio chassis schematic) is cor-
rectly shown as 0.01 pf in the service notes.
However, a 0.002-µf capacitor was used in
some of the early production chassis. In these
chassis, the tone control range can be increased
by inserting a 0.01-µf capacitor in place of the
0.002-µf capacitor.
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YOUR WORK HIS HOBBY

Marcus Moses at work-his "Lazy Susan" within easy reach.

Marcus Moses' approach to the radio servic-
ing field is an unusual one. He is a 59 year
old New Yorker who "plays" around with
equipment-just for fun! The finest servic-
ing publications, meters and tools are accumu-
lated by him with the same avidity that others
collect rare antiques or baseballs hit into the
bleachers by a favorite batter.

As a fascination for his hobby grew, he
found that it began absorbing more and more
of his time and interest, and now, he is eagerly
looking forward to his retirement so that he
can work at it full time. Mr. Moses became
interested in electronics about 10 years ago
and he set out to learn theory by attending
night courses and correspondence schools. He
gained practical experience by working on his
friends' sets in his spare time.

Much of this work was done during the
second World War when electronic equipment
was scarce and often unprocurable. Mr. Moses
surmounted this obstacle by salvaging old parts
and using them. He built his own multimeter,
audio signal generator and set analyser, and
adapted an obsolete tube checker and r -f sig-
nal generator. Nowadays, of course, as we
see in the photograph of his shop, Mr. Moses
has the most modern equipment and-we are

glad to see in the background-a full set of
Rider Manuals.

He assures us he is as intensely interested in
servicing now as when he first took up the
hobby that grew to a full-time job.

However, one home-made contraption that
Mr. Moses considers too valuable to discard
for something more modern, is his "Lazy
Susan." This gadget has been so helpful to
him in keeping his tools within easy reach
that he is passing along the tip to other ser-
vicemen. He assures us that with the help
of his blueprint anyone with a mechanical
bent will find its construction easy. In his
own "Susan," Mr. Moses keeps a compre-
hensive assortment of wrenches, pliers, files,
clamps, wire strippers, screwdrivers, etc. To
get at any of them, he simply spins his "Susan"
and picks out what he needs without moving
from his work.

You will find a mechanical drawing of his
"Lazy Susan" on page 6. Why don't you take
his friendly tip-and if you have played at
being a "gadgeteer," won't you pass your ideas
and designs on to us? If we feel that they
might be helpful to other servicemen, we will
be glad to publish them.

ATTENTION! TV SERVICEMEN

Watch for a New Rider Service

RIDER TV TEK FILE
AT YOUR JOBBER ... STARTING IN LATE NOVEMBER!

NEW PRODUCTS

5 -Element Twin -Driven Yagi Antenna

A new antenna designed for extreme fringe
area is announced by Technical Appliance.
The new antenna, known as Super 980, is a
5 -element twin -driven 1'agi design and is

available either as a single bay or stacked
array. Tuned for any one of the low -band
channels, the Super 980 features a gain greater
than the 4 -element, twin -driven design. The
antenna consists of three parasitic elements,
two directors, one reflector and two driven
elements. These driven elements are folded -
dipoles connected in parallel with a terminal
impedance matching the 300 ohm twin lead
line.

Multi -Test Junior Voltohmyst

The latest addition to RCA's test equip-
ment line is a junior voltohmyst meter which
measures a -c volts, d -c volts, and resistances

in five different ranges. This all -electronic
meter features a high -impedance diode tube
as a signal rectifier, an electronic bridge cir-
cuit, a 200 -microampere movement, and car-
hon-film multiplier resistors.
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'ecaade
Break is Fast

and Clean...

Mallory Vibrators
Give Peak Performance

Fast, clean break of contacts minimizes arcing and pitting. It teams up with gentle
contact impact for less wear, and high contact pressure for low resistance-to
produce a combination of features attainable only with the patented, tuned
mechanism in Mallory Vibrators. That's the secret of their peak performance.

Mallory Vibrators area result of Mallory's unique facilities in electronics, electro-
chemistry and metallurgy. The perfect tuning is accomplished by an exclusive
design and individual adjustment by skilled technicians. The contacts are made
by Mallory's Contact Division, among the largest in the world. They possess an
unusual "self-cleaning" action which prevents oxidation in service.

That's why more Mallory Vibrators are used in original equipment than all other
makes combined. When you use Mallory Vibrators for replacement you can be
sure of long life, dependable starting and high output efficiency. See your Mallory
distributor now!

More Mallory Vibrators Are Used in Original Equipment Than All Other Makes Combined.

P R. MALLORY R. CO Inc.

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS  VIBRAPACK* POWER SUPPLIES FILTERS
'Reg. U. S. Pat. O.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mend', ess1.711 C,,.i:rnG When anncerirn adcrtiinK.
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le1~02 eitan9ed.
Andrea Ch. VK-15-16

Fig. 1 skews the tube location for this
chassis. Fig. 2 shows tube location for the
2nd anode high -voltage supply.

Crosley 10-404MÚ, 10-404M1U,
10-412MÚ, 10-418MU

The change notice on the prevention of
breakdown due to arcing, and horizontal
sweep sing, that appeared for Model 10-401
in the December 1950 issue of SUCCESSFUL
SERVICING also applies to the above models.

In the change notice for Model 10-401 that
appears in the April 1951 issue of SUCCESSFUL
SERVICING the sections on drift, neck shadow,
and picture and sound separation apply to
Models 10-404MU, 10-404M1U, 10-412MU,
and 10-418MU.

DuMont RA -103D, RA -104A, RA -110A
The following corrections should be made

in the service notes for these chassis.
1. Connect pin #4 of V211, the 2nd sound

amplifier, to the positive side of capacitor
C208B. Without this connection, the plate
of the 1st sound amplifier and the screen grid
of the 2nd amplifier would be without B+
power.

2. Westwood Teleset RA -110A (Miscel-
laneous Parts List)

Incorrect Correct
Component Part No. Part No.

Deflection yoke 21004241 21004971
The following changes have been made:
1. C308 in the plate circuit of V202, the 2nd

video i -f stage was deleted. This reduces re-
generation caused by the incorporation of the
"`bottom -coupled inputuner." If the inputuner
is changed on early RA -103D or RA -104A
chassis to a "bottom -coupled inputuner," this
change should also be made.

2. The specification of capacitor C315, used
in the local distance switch circuit, was
changed to 0.8 to 7 µµf. The part number is
not affected.

Changes 3 and 5, which follow, apply to
RA -110A main chassis only. Change 4 applies
to RA -104A and RA -110A main chassis.

3. R304, 50,000 ohms, has been deleted
from Chassis RA -110A, to improve the hor-
izontal linearity. The horizontal J206-1 has
been deleted; and, because of this deletion, the
four -prong cable assembly P206 has been
changed from part number 50016842 to part
number 50016843. The only difference be-
tween these two cable assemblies is that the
white wire has been removed from pin 1, since
it is no longer necessary when R304 is de-
leted.

4. The linearity coil L219 has been changed
from part number 21004771 to part number
21004752, improving the horizontal linearity.

5. The part number of T204 has been
changed from 2004521 to 20004581. The high -
voltage output obtained with this new trans-
former is approximately 9000 volts, which is
1000 volts lower than that obtained from part
number 2004521. The change reduces the high
voltage and produces a greater picture size.

The letter "D" stamped on the rear of the
chassis, identifies it as containing changes 3,
4, and 5.

6. The values of the line filter capacitors
C260 and C261 have been changed from 0.05

PILOT LIGHTS
6 BY 1/4 AMP.

Fig. 1. Tube location for Andrea Ch. VK-15-16.

600 to 0.02 µf, 600 v. These parts are
described as follows :

Ref. Part
No. No. Description

C260, C261 03018570, Capacitor, paper,
03018560 0.02 µf, 20%, 600 v.

This change reduces shock hazard between
chassis and ground. A large letter "K"
stamped on the rear of the main chassis also
identifies it as containing these changes. The
first chassis affected by this change are
identified as follows :

Model No. Serial No.
RA -103D 033565
RA -104A 0411020
RA -110A 1016691.

7. C312 has been added between S202 Sec.
2 rear, terminal 10 and R246, to remove the
d -c component of discriminator from volume

(continued on page 11)

Fig. 2.
Tube location of

second anode
high voltage
supply for
Andrea Ch.
VK-15-16.

FLOWS
MORE FREELY

Don"t shed tears over a "dry" joint
- prevent it! Use Ersin MULTI -
CORE Solder, the original 3 -core
solder and the only solder in the
world made with non -corrosive,
extra -active Ersin Flux. Wets
metals faster! Eliminates "high -
resistance" joints! Bonds properly
on difficult metals! Send for FREE
SAMPLE today! Multicere Sales
Corp., Dep't S., 164 Duane St., New
York 13, N. Y.

Please mention Successful Servicing when answering
advertising.
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For accurate

flexible ad

quick tube

testing at
low cost...

model 3413A
Model 3413-A...579.50 at your dis
tributor (Price subject to change.) BV
Adapter, $7.90 Add'I.

1YOU
CAN TEST MORE TYPES of

. tubes, also appliances for shorts
and open circuits.

2JUST
SPIN THE KNOB-for correct,

last-minute data, on the speed roll
chart. Lists 700 tubes.

YOU CAN TEST EACH ELEMENT 5 YOU CAN TEST THE NEW TUBES-
"T in each tube-by a simple flip including those with low cathode

of the switch. current.

YOU CANCAN COMPENSATE for line
voltage-just throw snap -action
switch.

YOU GET NEW TUBE DATA-im-
mediately, while it is still news.
No waiting.

Nearly Half a Century of Service to the Service Man

TESTS PICTURE TUBES, TOO! With this
BV Adapter, Model 3413-A tests every
tube in a TV receiver, including the Pic-
ture Tube-without even removing tube
from receiver or carton! Saves time!

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

Triplett
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U. S. A.

Please mention Successful Servicing when answering advertising.
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DuMont RA -103D, RA -104A, RA -110A

(Continued from page 9)

control in order to prevent the control from
becoming noisy. The new part is described as
follows :
Ref. Part
No. No. Description
C312 03000950 Capacitor, paper,

0.05µf, 25%, 200v.
8. Tubes V201, V202 and V203 have been

changed from 6AG5 to 6BC5 to obtain in-
creased gain. The 6BC5 has G,,=6000, com-
pared to the 6AG5, G=5000. When it is
necessary to replace a 6AG5, it is recom-
mended that it be replaced with a 6BC5. If
V203 is replaced with a 6BC5, C2I3 should be
changed from 0.005 to 470 µµf, 600 v, part
number 03016480.

The first chassis affected by this change are
identified as follows :

Model No. Serial No.
RA -103D 0340724
RA -104A 0413334
RA -110A 1022236.

9. The following changes have been made
in the capacitor specifications.

Ref. New Part New
No. No. Description

C217, C276 03014770 Capacitor, paper,
0.1 pf, 20%, 400 v

C218 03019120 Capacitor, paper,
0.047 pf, 20%, 400 v

C221 03014820 Capacitor, paper,
0.1 pf, 20%, 600 v

03019110 Capacitor, paper,
0.047 pf, 20%, 200 v

03019130 Capacitor, paper,
0.1 pf , 10%, 400 v

03014770 Capacitor, paper,
0.1 pf, 20%, 400 v

03014910 Capacitor, paper,
0.01 pf, 20%, 400 v.

The critical paper -cased paper capacitors are
replaced by plastic -moulded paper capacitors
to eliminate possible failure under humid con-
ditions.

10. Change specifications as follows :
Ref. New Part New

No.
03015940

C224

C257, C275

C258

C263

No. Description
C255 Capacitor, paper,

0.02 µf,10%, 400 v
R274 02032070 Resistor, f.c.,

330,000 ohms, 10%, t/z w
R276 02032140 Resistor, f.c.,

1/ megohm, 10%, 1/2 w
R279 02032130 Resistor, f.c.,

2 megohm, 10%, 1/2 w
R326 02031750 Resistor, f.c.,

680 ohms, 10%,1/2w
These changes have been made to eliminate
high -voltage arcing in the vertical output
tube, since such arcing disturbs the raster ver-
tically. The first chassis affected by these
changes are identified as follows :

Model No. Serial No.
RA -103D 0336701
RA -104A 0411701
RA -110A 1017121.

11. A 560 -ohm, 1/2 -watt resistor R355 (part
number 0203170) has been added between
L221-4 and L221-5 (of deflection yoke L221).
Resistor R356, 560 ohms, 1/2 watt, has been
added between L221-5 and L221-6.

12. J204-8 and J204-1 were connected in
series from the junction of C296 and R233 to
the junction of C266 and pin 3 of V220, the
reactance tube. Delete the connection from

the junction of R233 and C296 to J204-8 and
ground the junction of R233 and C296. De-
lete J204-9 and J204-1 from the position men-
tioned above. "Break" the connection from
pin 2 of V224 to K201 and insert J204-8 and
J204-1 so that J204-8 goes to K201 and J204-1
goes to pins 2 and 7 of V224.

The value of capacitor C213 has been
changed from 5000 ppf to 470 µµf, 600 volts,
part number 02016480.

Regal 1731-1736, 1931-1936, 2031-2036,
2431-2436

Schematic diagrams of the above models
are identical to that of Model 17HD31, Chas-
sis Code No. 77, except that DX models use
two 6CB6 tubes in place of 6AG5s. Note
that the suppressor grids, pin 7, of the 6CB6
tubes must he grounded.

Capehart-Farnsworth 3001-B, 3001-M,
3002-B, 3002-M, Ch. C-272, Ch. CX-30;
3007-B, 3007-M, Ch. C-276, Ch. CX-30

The following service suggestions are given
as an aid to servicing CX-30 chassis:
Hum

1. Improper tuning of receiver.
2. Defective circuit tube (6T8 or 25L6).
3. Insufficient capacitance at input of filter.

See also "A-4" series production changes.
4. Heater return wiring from 6AU6 driver

and 6T8 ratio detector. See also "A-4" series
production changes. The small B minus choke
may be shorted out to quickly make this cor-
rection.

5. Series -heater string wiring should be
altered to place 25L6 heater at B minus end
of circuit.

6. Defective speaker. Hum -bucking coil
may be shorted or, leads reversed. Test by
substitution.
Inability to Focus

1. Improper position of deflection yoke and
focus coil. Yoke should be tight against bell
of picture tube.

2. Defective focus coil or leads to coil re-
versed:

3. Operating range of focus control may
be increased by the following changes :

a. Reduce current limiting resistance in
series with focus control from 1000 ohms
to 220 ohms, 1/2 watt.
b. Remove . the two 10,000 ohm 2 -watt
resistors which are connected in series
between B plus and the focus coil, if used.

Distorted Sound
I. Improper- tuning of receiver.
2. Defective circuit tube 6AU6, 6T8, 25L6.
3. Defective speaker.
4. Ratio detector transformer misaligned.
5. Improper i -f alignment.

Picture Detail
1. Improper tuning of receiver.
2. Improper focus.
3. Touch up 1st picture i -f coil by care-

fully adjusting the slug from / to 11/2 turns
while observing a test pattern.

4. In "Early" CX-30 chassis, change 4th
i -f grid resistor from 47,000 to 22,000 ohms.
Inability to Center Picture-Early Produc-
tion Chassis

1. Deflection yoke must he pushed fully
forward.

2. Beam bender (or ion trap) magnet must
be of proper strength. Proper magnet will
have red dot painted on side.

3. Focus coil must be tilted to center raster.
Tilting to the side moves picture up or down,
tilting forward or back moves picture side to
side.

4. A fixed d -c "bias" may be applied to
the horizontal deflection coils of "Early"
CX-30 chassis to assist in horizontal center-
ing, by the following operations :

a. Remove jumper from pin 1 of speaker
socket to end terminal of height control.
b. Connect a new wire from terminal of
height control where jumper was re-
moved to the free center terminal on the
terminal strip mounted on the side of the
chassis under the horizontal scanning
circuits.
c. Connect a 470 -ohm, 1 -watt resistor
from this terminal on terminal strip to the
adjacent terminal where white wire from
deflection yoke connects.
d. Connect a 4 -pf, 50 -volt electrolytic
capacitor from the B plus terminal of the
height control to pin 1 of the speaker
socket.
Note : To prevent "buzz" remove from
the end terminal of the height control
the red lead which passed around the
corner of the chassis and carried B plus
voltage to the audio stages. This lead
should be connected directly to pin 1 of
the speaker socket.

Instability-Horizontal Oscillator Drift
1. Check 12SN7 horizontal oscillator tube

by substitution.
(Continued on page 13)

63,500
Do 2Jou
%uxe % Zí

If so, you do not need the

ELECTRONIC ENGINEERING

MASTER INDEX
These indexes are indispensable to

Librarians
Engineers

 Management
 Government Officials
 Patent Attorneys

Instructors
 Students
 Authors

There are 63,500 references to articles
published from 1925 through 1949, includ-
ing foreign and domestic magazines,
journals, proceedings, declassified govern-
ment documents, technical house organs,
texts, and U. S. Patents, etc., giving a
complete source of information pertain-
ing to electronic and allied fields.
1925-1945 edition-(15,000 entries)_.._.. $17.50
1935-1945 edition-(10,000 entries)_._._._..__$10.00
1946 edition-(7,500 entries)..... _ .............._..._....$14.50

1947-1948 edition-(18,500 entries)_
1949 edition-(12,500 entries)....._......_._.__... $17.50

Electronics Research Publishin g Company,Inc.

Dept. 55 480 Canal St., New York 13, N. Y.
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TUNG-SOL CHANGES ITS NA1vE .. .

sametrademark***.......
same trarename......................TUNG$

same products .

same qu . . . . . . . . . . . . . . . . . . . . . . .

sameservice. ..

butabrand new corporate name. .TUNGSOL ELECTRIC INC.
(FORMERLY TUNG-SOL LAMP WORKS INC.)

Please mention Successful Servicing when answering advertising.
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Capehart-Feaasworth 3001-B, 3001-M,
3002-B, 3002-M, Ch. C-272, Ch. CX-30;
3007-B, 3007-M, Ch. C-276, Ch. CX-30

(Continued from page 11)

2. Check 12SN7 sync amp and 6H6 sync
clamp by substitution.

3. Check by substitution the 240-µµf grid
blocking capacitor in the horizontal oscillator
stage.
Vertical White Lines-Left Side of Raster

1. Reduce horizontal drive consistent with
necessary brightness and width.

2. Check by substitution the 19BG6 hori-
zontal amplifier tube.
Foldover-(Bright white shadows reaching
in from left side of picture.)

1. Remove feedback circuit from terminal
4, horizontal output transformer back to junc-
tion of the 6-µµf capacitor and the 150,000 -
ohm resistor in the horizontal oscillator cir-
cuit. Remove this feedback circuit completely,
including the two 6-µµF capacitors, the two
560,000 -ohm resistors, and the brown lead to
the output transformer terminal. The 150,000 -
ohm resistor should be left in place.

2. Check, by substitution, the 25W4 damper
tube.
Instability-Horizontal Sync ("4-2" and
"A-3" chassis only)

1. These series chassis may be modified
to correspond with the "A-4" final production
chassis by the following changes:

a. Remove 1 megohm resistor between
picture tube grid and B minus.
b. Reconnect this resistor from pin 3 to
pin 4 of the 6H6 tube.
c. Disconnect pin 3 of the 6H6 tube from
the B minus circuit.
d. Connect a 470,000 -ohm resistor from
pin 3 of the 6H6 tube to B minus.
e. Disconnect the 0.05-µf sync coupling
capacitor from the junction of the 3,900 -
ohm and 1,000 -ohm resistors in the 12AU7
second plate load circuit.
f. Reconnect the capacitor to pin 3 of
the 6H6 tube.
g. Change coupling capacitor from pin 2
to pin 4 of 12SN7 sync amp. and clipper
from 600-µµf to 100-µµf.
h. Remove the 350-µµf bypass capacitor
from pin 6 of same tube to B minus.
i. From the junction of the 240-µµf ca-
pacitor and the 0.002-µf capacitor be-
tween pin 6 of the same tube and pin 1
of the 12SN7 horizontal oscillator and
afc tube, connect a 100-µµf capacitor to
B minus. (Note : This 100-µµf capacitor
may be increased in value to 200-µµf if
traces of instability persist.)

2. Check by substitution the following cir-
cuit tubes :

12SN7 Sync amplifier
12SN7 Horizontal oscillator
6H6 D -C Restorer and sync clamp.

Insufficient Height-Vertical Scan
1. Check by substitution, the 12SN7 ver-

tical multivibrator tube.
2. Check the 4.7-megohm resistor between

height control and pin 1 of vertical m.v. tube.
If resistance is too high, replace with correct
value.

ORDER YOUR COPY NOW
RIDER TV VOLUME 8

RIDER RADIO VOLUME XXII

Radia C4cuteS
Philco 50-920, 50-921, 50-922

The following changes have been made in
the replacement parts list:
New service part numbers :
Symbol Description Part Number
C4 Condenser, fixed trimmer, temp.

comp. 20 µµf 30.1224.42
C6 Condenser, dc blocking, 47 µµf 60.00475417
CIS Condenser, line by-pass, .047 µf 45.3505.45
LA1 Loop aerial, 50.920 32.4052.39

Drive Shaft (Codes 123 and 124) 76.3671.6
Socket, loctal 27-6207

Additions :
Cabinet (mahogany) 50.920 10770.2
Dial scale (mahogany) 54.5070.3
Cabinet (gray) 50-920 10770.3
Dial scale (gray) 54.5070.4
Baffle and cloth assembly 40.7892
Clip (scale mtg.) 56.7886FE7

It should be noted that if an old cabinet,
service part number 10770 or 10770-1, is being
replaced by a new one listed above, a new
dial scale and a new baffle and cloth assembly
must also be ordered.

For these models, 50-920, 50-921, 50-922,
Code 121, the following production changes
have been made :
Run 5: The neutralization network in the i -f
amplifier circuit has been removed. The
capacitors, C7 and C8, have been taken out
of the circuit and pin 3 of the 7B7 i -f amplifier
tube is connected to pin 5 of the 7A8 con-
verter tube. The resistor, R6, has also been
taken out and the B-1- lead of the transformer,
Z3, is connected directly to the low side of the
resistor, R14.

For these models, Code 122, the following
production changes have been made :
Run 1: The output tube has been changed
to a 5005.
Run 2: The same changes as in Run 5 for
Code 121. -

Run 3: To reduce low volume hum, the black
wire from the 7B7 tube socket to the low
(B-) side of the volume control, R10, should
be removed from the volume control and
wired to the set side of the A -C switch.

For these models, Code 123, the following
production changes have been made :
Run 1: The output tube is changed to a 5005
and the rectifier tube is a 35Y4.
Run 2: The same changes as in Run 5 for
Code 121.
Run 3: The same changes as in Run 3 for
Code 122.

For these models, Code 124, the following
production changes have been made :
Run 1: The output tube is changed to a 50B5
and the rectifier is a 35Y4.
Run 2: The same changes as in Run 5 for
Code 121.
Run 3: The same changes as for Run 3 for
Code 122.

Philco 50-1424
The following changes, new service part

numbers, have been made in the replacement
parts list :
Symbol Description Number
R9 Volume control (with on -off switch)

1 megohm 33.5566.22
R13 Resistor, cathode bias, 130 ohms 66.1128340

There has also been added:
Stud, tapped, hinge mtg. 56.6296

In Run 2, to reduce minimum hum, a wire
has been added between pin 7 of the 14B6
detection and 1st amplifier tube socket and the
low side of the volume control resistor, R9.

13

Philco 50-925, Code 123, 50-926
In the schematic diagram, a .01 of capacitor,

part number 61-0120, should be added, lead-
ing from the filament, pin 5, of the 12AT7
oscillator mixer tube to ground. The values
for the capacitors, C13, C24, and C25, and
the resistor, R12, have also been changed.
The proper substitutions, with their service
part numbers are as follows :
Symbol Description Number
C13 Condenser, cathode by-pass, 51 µµf 30.1224.2
C24 Condenser, de -emphasis, 47 µµf 30.1224.2
C25 Condenser, de -emphasis, .004 µf 61-0179
R12 Resistor, plate dropping 2200 ohms 66-2228340

For Model 50-925, Code 123, only, several
production changes have been made.
Run 2: In order to increase f -m sensitivity,
the resistor, R14, the 12BA6 2nd i -f tube
cathode resistor, is increased in value from
47 ohms to 68 ohms. The service part number
is now 66-0688340.
Run 3: The wiring panel connections of the
resistor, R2, the screen -dropping resistor in
the 12BA6, f -m, r -f amplifier tube circuit,
and the coil, Ll, are interchanged from those
given in the manual base view.

Capacitor C44, the filament by-pass con-
denser, is removed.

The .01 /If condenser, part number 61-0120,
added above, is changed to wire from pin 3
of the 12BA6 f -m, r -f amplifier to the ground
lug of the nearest wiring panel.
Run 4: To reduce oscillations the capacitor
C43, the ceramic button filament by-pass con -

(Continued on page 17)

SERVICEMEN:
SAVE TIME AND MONEY
BY AVOIDING COSTLY
CALL-BACKS WITH

ISIS -QY1tr

MSE213

"CECO"
EVER -QUIET

The BETTER

CONTROL CLEANER

and

CONTACT RESTORER

SINGLE APPLICATION IMMEDIATELY
ELIMINATES NOISE-A TRULY AMAZ-
ING CHEMICAL.

2 OZ. DROPPER -APPLICATOR BOTTLES
AND ECONOMY QUART SIZES. TRIAL
SAMPLE WITH YOUR PURCHASE TO
CONVINCE YOU - FULL MONEY BACK
GUARANTEE.

NOW AT YOUR JOBBER - OR DROP US
A CARD WITH YOUR JOBBER'S NAME.

CHEMICAL ELECTRONICS CORP.
521 FIFTH AVE.. NEW YORK 17, N. Y.

Please mention Successful Servicing when answering
advertising.
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Of them
HaVe Radios...
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RADIART
REPLACEMENT

VIBRATOR
This Is Big Business For You...

These 18,100,000 automobile radios require vibrator replacement at
one time or another. Good servicemen everywhere install and recom-
mend RADIART VIBRATORS in EVERY CASE ... because there is a
correct Radiart replacement vibrator ... to ORIGINAL SPECIFICA-
TIONS . . . for most every need! No "guess work". . . no "next
best type"... Radiart gives your customers the best ... assuring
you they'll keep coming back ... always satisfied. Jobbers every-
where carry all popular types in stock ... or can get quickly any
number wanted from the 86 precision engineered types manufactured.

AND... TWO-WAY MOBILE COMMUNICATIONS ... REPRESENTS BIG VIBRATOR
REPLACEMENT BUSINESS! ... Continuous -duty service in taxicabs, police cars, etc. -
frequently 'round -the -clack - means 3 to 6 vibrators replaced per year... See your jobber
for the latest issue of RADIART FORM F 781 for complete listings ... or write direct to -

THE RADIART CORPORATION CLEVELAND 2, OHIO
VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES

Please mention Successlu! Servicing when answering advertising.
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TV RECEIVERS

(Continued from page 1)

Buzz in the I -F Amplifiers

Buzz can be traced through the high -fre-
quency circuits of the TV receiver by use of
a signal -tracing crystal probe. Figs. 3, 4 and
5 show different displays of buzz as found in
the sound i -f amplifier. When the sound
modulation is at a low level, the buzz pulse
is seen very plainly (Fig. 3). Even when the
modulation is relatively high, the buzz pulse
can still be seen, as shown in Figs. 4 and 5.
It must be observed, however, that extremely
strong sound modulation will mask the buzz
so that it becomes temporarily invisible on
the scope.

Checking Oscillator -Injection
Voltage During Alignment

When a front end is being aligned, opera-
tion or non -operation of the local oscillator
is determined readily. In case of doubt, the
technician can check the signal -developed bias
across the oscillator grid -leak resistor with a
VTVM. This check must be made with an
isolating resistor in the d -c test lead. The
amount of bias is a fairly reliable guide to the
amplitude of the r -f output of the oscillator.

However, the fact that the oscillator is op-
erating at its normal level does not necessarily
indicate that the oscillator -injection voltage
to the mixer is adequate. In case of persistent
low gain, this value should be checked at the
injection grid of the mixer. A typical value
of injection voltage as measured at the injec-
tion grid of the mixer is about 2.5 volts. How-
ever, the manufacturer's service data should
be consulted, to obtain specific values. In-
sufficient oscillator injection voltage results in
reduced conversion gain and a weak picture.

Alignment by Alternate Loading
Some TV receivers have overcoupled pic-

ture i -f transformers. The slugs in the pri-
mary and secondary windings can be adjusted
for the proper double -humped response by
means of a sweep generator and markers
but sometimes the technician must do the job
with a conventional signal generator and
VTVM.

The overcoupled transformer can be peaked
somewhat like a stagger -tuned stage if the
method of alternate loading is used. In this
method, a 1,000 -ohm carbon resistor is
shunted across the primary winding and the
secondary is then tuned for maximunt re-
sponse at the center frequency of the required
double -humped response curve. Next, the
1,000 -ohm resistor is removed from the pri-
mary and shunted across the secondary wind-
ing. The primary is then tuned for maximum
response at the center frequency. Finally, the
resistor is removed and the over -coupled
transformer is in alignment.

This method depends for its operation on
the fact that resistance loading of either pri-
mary or secondary of an over -coupled trans-
former causes the double -humped stage to
show a single -humped response at the center
frequency.

A note of caution should be added in case
the manufacturer utilizes stagger tuning as

well as overcoupling. In such a case, the
method of alternate loading cannot be used
and a sweep generator with markers and a
scope represents the only practical approach.

Contrast Control Producing Ghosts

If ghosts appear in the picture as the con-
trast control is advanced, the cause is usually

25.75
MC

21.25 27.25
MC MC

,A)
TYPICAL NORMAL VIDEO

I -F RESPONSE CURVE

(B)

25.75
MC

21.25 27.25
MC MC

RESPONSE CURVE
WITH REGENERATION

IN I -F STAGE
Fig. 6. Video -i -f frequencies falling in region
(A) will ring, producing an artificial ghost on

the screen.

due to changes in the shape of the i -f response
curve as the bias varies. At higher gains the
curve may become excessively peaked, which
leads to transient ringing. The effect is to
produce ghosts on the screen. The resultant
response curves are shown in Fig. 6B. A
normal response curve (Fig. 6A) is shown
for comparison.

Curve peaking occurs because of regenera-
tion in one or more of the i -f stages. Steps
must be taken to stagger the stages properly,
to replace faulty bypass capacitors, or to cor-
rect the lead dress.

Test for Regeneration
During Alignment

A peaked visual -response curve which can-
not be flattened out by slug adjustments is
usually caused by regeneration. Under these
conditions, the response curve will change
shape markedly when the hand is brought
near the offending stage.

Checking for Low -Level Hum

When checking with a scope for low-level
hum in the sweep circuits, switch the receiver
to a no -signal channel. The vertical oscillator
will speed up slightly, and the hum (if
present) will roll and become much more
visible.

*These trouble shooting data are abridged
from a forthcoming TV Troubleshooting
Guide Book. This is a brand new type of
book relating to television servicing to be pub-
lished soon by John F. Rider, Publisher, Inc.

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

SPECIFICATIONS

Supplies ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.
Carton Dimensions: (2 units) 20 x 141/2 x 1034
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOGUE KDI2
AND NAME OF NEAREST DISTRIBUTOR.

The NEW ESPEY model 51 1-B
FEATURES

I. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, Drift

Compensated.
3. 12 Tubes plus rectifier and Pre -Amp Tubes.
4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 10 watts (max.) Push -Pull Beam Power Audio
Output.

II. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole antenna

for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered code

symbol #I74.

Makers of fine radios since 1928.

I TEL. TRafalgar 9-7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET. NEW YORK 21. N. Y.

Please mention Successful Servicing when answering advertising.
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* Build Your Ser vice -
Sales Future on a Firm

Foundation With

SERIES E-400 (P.M.)

ND 3 OF A SERIES OF td TCHED ZOM 31t-Ar IONS

SERES ES -500A

These 5 "Precision" Instruments

Provide a Complete, Modern
Service Lab... for TV -FM -AM

...at only moderate cost.

SERIES EV-10A (P.M.)

,

3s

E!

S.

tf

SERIES E -200C (P M.) SERIES TV -4

O

U

SERIES 612 (P.M.)

Phorogr.-ph Illustrates "Precision" Stanrbsd Panel Mounted lastrwverns n ;farad Rd Rack Cabinet:,R vg arty Available from All Radio Equipment Distributors.

SERIES E-400 (P.M.)

Wide Range H.F.
SWEEP SIGNAL

GENERATOR

Direct Reading
From 2 to 480 M.C.

Narrow and Wide -Sweep for
F.M.TV. 0-1 and 0-15MC
1500 pt. vernier calibrating
scale Multiple Crystal
Marker 8 tubes including
V.R. and rectifier  RG 62U
Coaxial Terminated Output
cable  Complete with 2
crystals In matched stand-
ard panel mount, 121,'4 x 19".

Net Price: $134.50

SERES E-2000 (P.M.)

Modern Multi Band
SIGNAL AND MARKER

CENERATOR

For A.M., F.M.,
Anc TV Alignment

Except cnal Accurac7 ani
Stabilit-! 1000 pt. vernier
calibrat ng scale! 0-100%
Modula-icn! A V C. - A.G.C.
substiti than - see -ride net 
work! Ii ect reading 88K:
to 120 MC! C)nplete witi
Coaxial it tout cable and tect.
manual In matched stanc-
and panel mount, 1214 x 19'

Net Price: $71.25

SEFIES ES -500A

High Sensitivity
Wide Range

5" OSCILLOGRAPH
With PUSH-PULL

V and .-I AMPLIFIERS
20 rrv. pe- inc i"V" sensitivity
15Itn v.per indt' H"sensitivity
1 MC Bad V4icth  High ire
pedarce conlensated "V"
input Step At enuator V

patter reversal switch  Z
axis modulator 12 tut es
incl. V.R. and ; rect.  light
Shield aid Mask Heavy
Steel Case, 31áx14í'zxIr.

Ne: Price: $169.50

SUIES EV-lOA (P.M.)

High Sensitivity
True Zero -Center

VTVM-MEGOHMMETER
With Large 7" Meter

58 rsnges to 6000 Volts,
20)0 (*legs, --70DB, 12 Amps

)irsct Reading R.F. VTVM
axle: via optional RF-10A
High Freq. probe Voltage
Regulated bridge type cir-
curt Constant 131/3 Megs
input resistance to 600 V.
331/ Megs at 6000 V

Conpi3te with test cables
an -manual In matched
tin lard panel mount,

124 x 19". Net Price: $94.50

t±

SERIES 612 (P.M.)

Modern Free Point
Cathode Conductance

TUBE TESTER
and dynamic

A.B.C. Battery Tester
Incorporates RTMA recom-
mended circuit principles!
10 lever free -point element
selection! Built-in roller
chart! Dual short -check sen-
sitivity! Noise, Ballast and
Pilot Tests! Free replacement
tube test data chart service!
Complete, ready to operate!
In matched standard panel
mount, 1214 x 19".

Net Price: $69.75

SERIES TV -4 SUPER HIGH VOLTA1E SAFETY TEST PROBE. Ex:terds r3rge of Series Ed -1)A tc 60 KV direct reading. Series TV probes also available
to match most VTVM's and 20,000 ohms par vol: test sets. (NOTE: So-ies "V-4 probe also a:coranodates Series EV-20 VTVM, with 41/2" meter.) Net Price $14.75

in"

I

BUY PERFORMANCE-NOT SPECIFICATIONS!-BUY "PRECISION"'

"PRECISION" PERFORMANCE, ACCURACY, WORKMANSHIP and VALUE
have been setting a standard of comparison for over .15 years.
DO NOT BE MISLED... It is not "PRECISION" test equipment unless it
is manufactured by Precision Apparatus Co., Inc., Elmhurst, L.I., N.Y.

-'Precision" Instruments are
on display at leading radio
equipment distributors.

TV - FM AM

OTHER MATCHED COMBINATIONS

The instruments shown above illustrate one of many possible
MATCHED COMBINATIONS of diversified "PRECISION" Test
Equipment for 1V -FM -AM. Each combination provides a selected
and basic, modern, efficient Laboratory at moderate cost.

PREVISION
Iltt OUiPMINr

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard; Elmhurst 14, New York

Export Division: 458 Broadway, New York, U.S.A. Cables-Morhanex
In Canada Atlas Radio Corp., Ltd., Toronto, Ontario

Convenient Purchase Terms
con be arranged with your
favorite Precision Distributor.

AM FAY,

Please mention Sacce;s(ul Servicing when answering advertising.
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Philco 50-925, Code 123, 50-926
(Continued from page 13)

denser of .005 µf value, is changed from pin
4 of the 1211A6 f -m, r -f tube to ground to
pin 3 of the 12BA6 1st i -f tube to the ad-
jacent ground lug.

Lead 2 of the capacitor, C39, the two -
section ceramic button, filament by-pass con-
denser, is changed from the ground lug of
the 3 -lug wiring panel at the rear of the set
to the ground lug of the 3 -terminal wiring
panel parallel to the tuning gang. Lead 3 of
C39 is changed from pin 3 of the 12BA6 1st
i -f amplifier tube to the rear lug of the wiring
panel parallel to the tuning gang (the same
lug to which the coil, L7, is wired).

The capacitor, C42, the filament by-pass
condenser of 100 µµf, is removed from the
wiring panel near the tuning gang and wired
from lug 7 of the switch, WS1-2(F) to the,
ground lug by the 12BA6 f -m, r -f tube socket.
The switch lead of this condenser should be
kept as short as possible.
Run 5: To stabilize the a -m, i -f stage, the
capacitor C22, the .002 µf screen by-pass con-
denser in the 12BA6 2nd i -f amplifier tube is
changed in value and type from a .002 pf
paper condenser to a .0022 µf paper moulded
one. The service part number of the substi-
tuted condenser is 45-3505-5.
Run 7: To reduce delay hum on f -m, the
wiring of pins 4 and 5, the filament pins of
the 19C8 a -m, f -m detector tube, is inter-
changed. Pin 5 now goes to ground (with
the wiring grounding the resistor R19) while
pin 4 is now connected to the .004 µf filament
by-pass condenser, C38B.

For Model 50-926, the production changes
for various runs are as follows :
Run 2: The by-pass condenser, C20, is changed
in value from 100 µµf to 51 µµf. The service
part number for the new condenser is 30-
1224-2.

The plate -dropping resistor, Rl, is changed
in value from 4700 ohms to 2200 ohms. The
new service part number is 66-2228340.

The grid return resistor, R13, is changed
from 4700 ohms to 1 megohm. The new
service part number is 66-5108340.
Run 3: The same changes as in Run 4 for
Model 50-925, Code 123.
Run 4: The same changes as in Run 5 for
Model 50-925, Code 123.
Run 5: The same changes as in Run 6 for
Model 50-925, Code 123.
Run 6: The same changes as in Run 7 for
Model 50-925, Code 123.
Note : To preserve service life, the filter re-
sistor, R27, should be changed from a 150
ohm, 1 watt resistor to a 150 ohm, 2 watt
resistor, service part number 66-1155340. In
order to minimize grid -to -plate capacity and
remove regeneration, a tube base shield, ser-
vice part number 56-3978-1FA3, was added
to the 12BA6 1st i -f amplifier tube socket.
The 5005 tube base shield has the same
service part number.

Philco 50-1721, 50-1723, 50-1724
The negative voltage readings of the grid

bias supply in the schematic diagram for the
above models should be corrected. The value
of -67 volts, en the high side of the resistor,
R46, is correct; the value of -56 volts on
the high side of the resistor, R47, should
read -14 volts; the value of -52 volts on

(Continued on page 19)

2 olio RIDER MANUALS

RIDER'S TV 8
The Biggest TV Servicing Manual ever published
more data than ever before ... same economical price

 It's official, accurate, FACTORY -
AUTHORIZED service data from 52
manufacturers!

 Complete coverage on all production
runs and changes from June through
September 1951!

 Schematics, chassis views, tube lay-
outs, alignment procedures, parts lists
and values, etc., fortime-saving, profit -
making TV servicing!

 One index for all RIDER TV MANUALS

B -I -G, the equivalent of 2,688 (81/2 x11) pages!

ONLY RIDER
Circuit action
waveforms for

GIVES YOU THESE EXCLUSIVE SPECIALIZED FEATURES:
descriptions - Unpacking and installation data - Signal
trouble shooting - Large, easy -to -read schematics.

RIDER'S TV 8, Only $24.00

Another Great RIDER Servicing "Must!"

RIDER'S VOL. XXII
Get repeat business ... make more profit ...
do a better, more satisfactory job with RIDER'S

VOL. XXII. Complete FACTORY -AUTHORIZED

coverage including production changes
through August 1951 on AM, FM, auto radios,
record changers, tuners, recorders. Products of

62 manufacturers. All pages filed in order.

1,520 pages ... Plus separate index for
Volumes XVI through XXII. Only $18.00

For faster ... easier ... more profitable servicing -
You're Always Right with RIDER!

ORDER FROM YOUR JOBBER TODAY!

JOHN F. RIDER PUBLISHER, Inc., 480 Canal St., N. Y. 13, N. Y.
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RIDER
BOOKS

The Standard of the Industry

Accurate, - Authoritative, the first
guide to better servicing ... higher
profits.

Encyclopedia on Cathode -Ray Oscilloscopes and

their uses. by John F. Rider and Seymour D. Ilan
Everything you should know about the scope...
What it is; W hat it can do; How to use it, Told
practically and informally ... Over 70 models de-
scribed ... complete ith specifications and wiring
diagrams ... 992 pp. 3,000 ill. 8% x 11 com-
pletely indexed. Cloth Bound $9.00

TV and Other Receiving Antennas
Theory and practice

by Arnold B. Bailey

Tells you the function of each t y pc:
How to use it; which is best ... The
best Antenna Authority in the field
... Easy to read because mathemat-
ics are translated into charts and
graphs. 606 pp. 310 ill. $6,00

Vacuum - Tube Voltmeters
by John F. Rider

New, Revised 1951 Edition
Covers all types of voltmeters...
diode, triode, rectifier -amplifier,
tuned, amplifier -rectifier, and slide -
back ... Bibliography of more than
200 listings and comparative tabu-
lations of operating characteristics
are included ... Written for prac-
tice with emphasis on field condi-
tions...Review questions each chap-
ter ... 432 pp. 5% x 8%. 215 ill.

$4.50

SEND FOR COMPLETE CATALOG

Receiving Tube Substitution
Guide Book

by H. A. Middleton

For AM -FM -TV Receivers
and Allied Equipment

2500 Tube Substitutions... TV Rec.
filament wiring ... Heater Sub. wir-
ing instructions ... Tube types clas-
sified by functions ... Cathode -Ray
Tube Characteristics; Ballast Tube
data; Resistors ... Capacitors .. .
Transformer... Color codes; and a
wealth of other vital data. 224 pp.
Heavy paper cover 8% x 11. $2.40

Broadcast Operator's Handbook
by Harold E. Ennes

The co-ordinated facts . . ; Result
in a general set of rules that; serve a
standards of good operating prac-
tice. 288 pp. 5% x 8% illustrated.

$3.30.

TV Master Antenna Systems
by Ira Kamen and Richard H. Dorf,.

Explains the workings of the fast-
growing -master aiitenna field ...
Provides the practical knowledge
for installation, maintenance and
usage for apartment buildings...
hotels ... hospitals, etc.... 368 pp.
234 ill. Cloth Bound $5.00

TV Installation Techniques
by Samuel I.. Marshall -

A "must" for difficult installations
... Know ice loading, wind surface, -

mounting requireraients ... plus ac-
curate data on receiver adjustments .
in the home; municipal`regulations
governing antenna installations ...
336 pp. 270 ill. 5a/s x 811,. Cloth.
Bound $3.60

ON ALL RIDER BOOKS

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street New York 13, New York
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Philco 50-1721, 50-1723, 50-1724
(Continued from page 11)

the high side of the resistor, R37, should
read -13 volts ; and the value of -38 volts
on the high side of the resistor, R36, should
read -12 volts.

In the f -m alignment chart, the value of
the condenser used in step 1 should be changed
from .1 µf to read .01 µf. Under the heading,
Special Instructions and Adjust, TC4B
should read TC10; TC4A should read TC9;
TC3A should read TC7; TC1B should read
TC4; and TC1A should read TC3.

The following production changes have
been made for various runs :
Run 2: To provide for a longer life for the
pilot lamp, a 1 ohm, 1, watt, dropping re-
sistor, service part number 66-9108340, has
been wired between pin 1 of the 6Y6G output
tube and pin 1 of J3, the changer power socket.
Also the strap connecting pins 1 and 2 of the
6Y6G socket has been removed.
Run 3: To reduce parasitic oscillation in the
6Y6G output stage, a 10 ohm resistor, part
number 66-0104340, has been added to the
6Y6G plate lead. It is wired between pins 1
and 3 of the 6Y6G socket. In addition, the
red lead from the transformer, T1, has been
moved from pin 3 to pin 1 ; the two brown
leads and the 1 ohm resistor added in Run 2
are removed from pin 1 and wired to pin 6,
and the ground point of C50 is changed from
pin 8 of the 6Y6G socket to the center lug,
ground, of the 3 -lug wiring panel that lies
in front of the rectifier and output tube
sockets.
Run 4: In order to reduce phonograph dis-
tortion when playing high modulation rec-
ords, the following changes have been made :

a. The cathode bias resistor, R9, is changed
from 4700 ohms to 6800 ohms, part number
66-2688340.

b. The plate lead resistor, R7, is changed
from 10,000 ohms to 18,000 ohms, part number
66-3188340.

c. The tone compensation condenser, C11,
is changed from 100 µµf to .001 µf, part num-
ber 43-3500-5.

d. A 100 µµf condenser, part number 62-
110009001, is added in parallel with the cath-
ode bias resistor, R9, to serve as a cathode
by-pass for phonograph frequencies in the
7F8/5 oscillator, mixer and phono pre. ampli-
fier tube circuit.

e. A 330,000 ohm resistor has been added
as a grid return in the phonograph position
of the switch. This added resistor is wired
from lug 5 to lug 1Q,of the switch, W5-2 (F).

Spiegel 459.5015, 459.5015.1
Model 459.5015 is the same as 5015, except

for the following changes :
There is no longer a 0.1-µf capacitor, Cl,

connected between pin 4 of tube 12SA7 and
ground. The 0.25-µf capacitor, C11, connected
between oscillator coil L2 and ground, has
been replaced by 0.1-µf, 400-v capacitor Cl.
The 0.05-µf capacitor C2 connected, between
the primary of the output transformer T3 and
pin 5 of the power supply tube 35Z5 has been
deleted. There is now a 33 -ohm resistor, R7,
connected between pin 8 of the same tube and
the primary of T3. There is now an 0.05-µf.
400-v capacitor, C2, connected between pin 2
of tube 35Z5 and pin 3 of tube 12SK7.

The following changes in value occur : R2
from 3.9 megohms to 3.3 megohms; R4 from

(Continued on page 24)

PREMIUM QUALITY
at Na EXTRA COST

Zta_

Sprague Telecap* Tubulars are superior to every
other molded paper capacitor because they are made
by the same dry assembly process as large metal -
encased oil capacitors. They cannot be contaminated
by dust or moisture during manufacture.

Every Sprague Telecap, from 600 to 12,500 volts,
is molded dry ... then mineral -oil impregnated under
high vacuum through a small opening ... and the
terminal solder -sealed after the lead is inserted.

Result? Top resistance to heat and moisture .. .
extra high insulation resistance ... superior capaci-
tance stability ... and a capacitor that is preferred
by the nation's leading television manufacturers.

Ask for Telecaps at your jobber's. Or write for
bulletin covering details and specifications.

TELECAP* TUBULARS

Hollow eyelet ter-
minal for oil im-
pregnation after

molding

imw

Solder seal as in
large metal -
encased oil

capacitors

~1111111~111.'
~11~1~
11111111~Mr.,1111111.0,

Non-flammable,
dense bakelite
phenolic -molded

housing

SPRAGUE
PIONEERS

ELECTRIC AND ELECTRONIC DEVELOPME T

-,«111~11

Uniform windings
of high purity
paper and alumi-

num foil

SPRAGUE PRODUCTS COmPAnv
North Adams

Please mention Successful Servicing when answering advertising.
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IS MY SCOPE IN GOOD CONDITION?

(Continued from page 3)

tor and the vertical signal from the test or
6.3 -volt terminal which is on the panel of
many scopes. The effect on the screen pat-
tern of varying the vertical gain control under
these conditions is shown in Figs. 5, 6 and 7.
The potentiometer control was set to about
one -tenth of its maximum setting in Fig. 5,
to about one -fifth in Fig. 6, and to about
one-half in Fig. 7. A variation in the hori-
zontal gain control should produce the same
sort of effect except that the pattern is ex-
panded horizontally instead of vertically as
shown in the figures. In cases where part of
the pattern is off the screen (as in Fig. 7),
the positioning controls can be used to move
the patterns so that all portions of it can be
examined.

A faulty gain control potentiometer may
produce the pattern shown in Fig. 8 when
the control is operated. Random, erratic
noise voltages are superimposed on the pat-
tern as shown. In addition, the pattern usually
jumps as the faulty control is operated. These
conditions may disappear once the control
is set to a definite position. However, the
control should still be replaced since its con-
dition usually gets worse.

Fig. 8. Pattern produced while adjusting o
noisy vertical gain control.

A good method of checking the gain of the
scope amplifiers to determine whether it is
normal or not is by means of the deflection
factor as given in the instruction book. In
one particular scope, the deflection factor
through the vertical amplifier is given as 0.8
volt (rms)/inch. This means that if a sine
wave whose rms value is 0.8 volt, or whose
peak -to -peak value is 2.26 volts, is applied
to the input of the vertical amplifier, then a
vertical line whose length is exactly one inch
will be produced (see Fig. 9). Since it is

Fig. 9. Measurement of deflection factor.

necessary that the amplifier introduce no at-
tenuation under these conditions, the attenua-
tor and gain controls should be set for maxi-
mum gain. The required input voltage can be
obtained from a voltage calibrator. Lacking
this, a simple voltage calibrator can be con-
structed from a 6 -volt heater transformer, a
potentiometer, and an accurate, low -range
a -c voltmeter as shown in Fig. 10.

If the vertical line is much shorter than one
inch, the next problem is to determine whether
the gain of the amplifier is low or the sensi-
tivity of the cathode-ray tube not up to par.
To localize the fault, the deflection factor of

11 5 V

A -C
LINE

CALIBRATING
VOLTAGE

TO SCOPE

Fig. 10. Simple voltage calibrator for scope.

the cathode-ray tube itself is measured as
described above. Once the factor of low cath-
ode-ray sensitivity is eliminated, we can as-
sume that the amplifier gain is low.

This may be the result of a defective am-
plifier tube. If the vertical amplifier tube is
burned out, the screen shows only a horizontal
line because of lack of vertical deflection (see
Fig. 11). If the horizontal amplifier tube

Successful Servicing, October, 1951

is burned out, the screen shows only a vertical
line because of the lack of horizontal de-
flection (see Fig. 12).

Fig. 11, 12. Screen patterns with burned out
amplifier tubes.

Sweep Oscillator Controls
The sweep circuit oscillator can be checked

by operating the sweep and sync controls and
(Continued on page 24)

NOW AVAILABLE!

guaranteed
minimum

capacities:

UAL

CERAMICS
/00-;¡»-i-

.47Sfo
?x?OD m/

mhtf

TYPICAL CURVE

CAPACITY CHANGE
VS.

TEMPERATURE

5000 MMED. MINIMUM
GUARANTEED VALUE

TYPICAL CURVE

TEMPERATURE
COMPENSATING

UNITS

CAPACITY CHANGE
Vs.

TEMPERATURE

7.5

SO

2.5

0

S 2.5

N
50

D

75

-20 0  20 AO WM AO
TEMPERATURE .0

PO

-20 O 20. 40 SO GO 500
TEMPERATURE 'C

6jMSRr vUMBFR;oTtfTo/
arms- e. p0

6)MS -_SC
tMSOC?C

8 Ms
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C

 Small  Space -saving
 Lightweight Ideal
capacitor construction
 Low inductance
Stable, dependable
performance Fully
insulated  Capacity
clearly stamped in
mmf. for capacities un-
der 1000 mmf., and in
mfd. for capacities of
1000 mmf. (.001 mfd.)
and over.

Order C -D Dual Ceramics from your Cornell-Dubilier jobber
today. Write for catalog. CORNELL-DUBILIER ELECTRIC
CORPORATION, South Plainfield, New Jersey.
OTHER PLANTS IN New Bedford, Cambridge and Worcester, Mass.; Providence,
R. I.; Indianapolis, Ind., and subsidiary, The Rodiart Corp., Cleveland, Ohio.

BEST BY FIELD T E ST

SEE YOUR LOCAL CLASSIFIED TELEPHONE DIRECTORY FOR NEAREST C -D JOBBER.

Please mention Successful Servicing when answering advertising.
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Electrical characteristics of each
replacement type are shown on
the rear of the Selector when the
type is dialed. This is the infor-
mation necessary for those con-
version jobs that spell profits for
you.

ASK YOUR DU MONT DISTRIBUTOR

CATHODE-RAY TUBE DIVISION
ALLEN B. DU MONT LABORATORIES, INC.

CLIFTON, N. J.

TRADE MARK

No thumbing through pages and comparing
characteristics to arrive at the correct replace-ment - merely turn the dial to the desired
tube type and PRESTO! there's the correct
replacement type. These Du Mont TV Picture
Tube Selectors are available through yourDu Mont Teletron distributor. Get yours today.

Please mention Successful Servicing when answering advertising.



Now..,
FullY

LIST PRICE
444,95

IT -75A F N -Channel AUTOBOOSTER

DELIVERS
(9 TIMES) GAIN  FULL, 5 MC BAND

WIDTH ON ALL CHANNELS FULLY AUTOMATIC-NO TUNING

OR SWITCHING NECESSARY SINGLE OR DUAL INPUT  SEPA-

RATE INPUTS FOR HIGH AND LOW BAND ANTENNAS OR SINGLE

HIGH -LOW ANTENNA  MAY BE PEAKED IN THE FIELD FOR

MAXIMUM PERFORMANCE ON ANY GIVEN CHANNEL IN-

STALLED AT REAR OF RECEIVER NO EXPOSED WIRES 

IT -%A Fully A C noel R

FACTORY ALIGNED F'' DB (50 TIMES) GAIN ON LOW BAND

AND 30 DB (30 TIMES) GAIN
ON HIGH BAND  FULL, 5 MC

BAND WIDTH  PROVIDES CLEARER, SHARPER PICTURES ON

PEAKED CHANNEL  AUTOMATIC ON -OFF  2 STAGE AMPLIFI-

CATION  72 OR 300 OHM INPUT INSTALLED AT REAR OF

RECEIVER OR NEAR ANTENNA NO EXPOSED WIRES  WHEN

ORDERING, SPECIFY CHANNEL DESIRED 

Here, at last, Is a complete line of boosters, performance -engineered

by ITI, to solve every one of your fringe area reception problems!

Each of these three remarkable AUTOBOOSTERS offers you com-

pletely automatic, full band width operation-uniformly high usable

gain-out-of-sight installation and clearer, sharper pictures with

extremely high fidelity audio reproduction.

Whether your problem is additional single or multi -channel gain-

whether you need greater high or low band efficiency-ask your

jobber to show you one of these outstanding ITI AUTOBOOSTERS

today! You'll be amazed at the results it will bring!
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for every fringe area

requirement

IT -90A Fully Auto -Channel Cascode AUTOBOOSTER

DELIVERS UP TO 30 DB (30 TIMES) GAIN  FULL, 5 MC BAND

WIDTH ON ALL CHANNELS EXTREMELY LOW SIGNAL-TO-NOISE

CASCODE INPUT CIRCUIT IDEAL FOR SUB -FRINGE AREAS,

COMMUNITY ANTENNA SYSTEMS FULLY AUTOMATIC-NO

TUNING OR SWITCHING NECESSARY 2 STAGE AMPLIFICATION

 SEPARATE ANTENNA INPUTS FOR HIGH AND LOW BAND

ANTENNAS OR SINGLE HIGH -LOW ANTENNA  SEPARATE CON-

TROLS FOR INDEPENDENT GAIN ADJUSTMENT ON HIGH AND

LOW CHANNELS (SET BY INSTALLER)  AUTOMATIC ON -OFF

 BY-PASS SWITCH
REMOVES UNIT FROM LINE BUT DOES NOT

ALTER IMPEDANCE  INSTALLS AT REAR OF RECEIVER  NO

EXPOSED WIRES 

You Get These PtUSFeatures
With an 1T1 AUTOBOOSTER

 COMPLETELY AUTOMATIC

 HIGH UNIFORM GAIN

 CLEARER PICTURES
 SINGLE OR DUAL INPUT

 CONCEALED INSTALLATION

WRITE FOR SPECIFICATION SHEETS

AUTOBOOSTERS ARE AVAILABLE AT YOUR JOBBER

- ORDER THE ONES YOU NEED TODAY!
M[a1UIR

R,T iv] A

Industrial Television, Inc.
359 LEXINGTON AVE., CLIFTON, N.J.

GRegory 3-0900

Please mention Successful Sevicing when answering advertising.
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Whether you BUY or SELL or SPECIFY,
these REPORTS will help in your purchasing
and inventory problems. Obsolete items on
your shelves cut into your profits. Keep your
inventory up to date by following these
monthly REPORTS of product developments
including price changes, new and discontinued
items as supplied by RADIO'S MASTER,
published by United Catalog Publishers, Inc.,
New York City.

Antennas and accessories -TV, FM, AM

BUD -Mast coupling model AM -69 replaced by ÁM-
66. Assembled antenna tower model TA -8043 tem-
porarily discontinued.

CAMBURN-Video Beam Indoor antenna model
VB21 now $6.95 list.

COPPERWELD STEEL --3 No. 12 Guy Strand types
GY-3122, 3124, 3126 replaced by 3 No. 14 Guy Strand
types GY3144, 3145 at $11.00 and $20.00 list.

LA POINTE (Vee-D-X)-Discontinued Antennas
JR-13, RLFY, SEC, SRLYF; packaged Towers
PTGA, Mast Sections MS -1 to 31 and Transmission
Lines TA -1, 2, 3. Added model RLYH 300 Ohm low
channel $3.50 list, high channel $2.50 list. Pack-
aged tower accessory, PTSA increased to $21.45
list.

PORCELAIN PRODUCTS -Antenna insulators, air-
plane type models 8130, 8131 added.

PREMAX-Standoff insulators #3SB-52 and #3SG-
52 discontinued. 9 new items added to their line.

Communication receivers, TV chassis

HALLICRAFTER'S-Introduced 3 new Communica-
tion Receivers, models S-80, S -8I, S-82.

TECH -MASTER -Added TV chassis models 2430
at $189.50 and 2431 C and 2431 P at $199.95. Chassis
1930 D and 1930 T redesigned to 1931 D and1931 T, respectively.

Miscellaneous radio, TV and electronic parts

ASTRON-Capacitor MRF-2-2M reduced to $2.60
list. Also prices decreased on 11 capacitors in EY
series and 4 capacitors in MM series.

BUD -Panels in "PM" series discontinued. Also
assembled Antenna Tower TA -8043 temporarilydiscontinued.

BURGESS BATTERIES -5 portable "A" and "B"batteries discontinued. Also, Ignition Battery
8FH and Portable "A" pack F4A60 discontinued.
Flashlight batteries, types 151 and 350 added at$1.25 and $1.90 list.

BURLINGTON -10 Current Transformers in Aseries reduced approximately 10%.
CHICAGO TRANSFORMER - 25 transformersadded. Type F-633 discontinued.

CLAROSTAT-Added TV components RTV 283 to293. Also added Controls SWB, SWBI and series"AG," "AK," "G," "K."
ERIE RESISTOR -General Purpose Ceramicons

style GP2M replaced by GP2-333 with 6 additionalcapacities. Also added .01 Mmf. to #811 at $.25list.

FEDERAL TELEPHONE -Price revised on minia-ture Selenium Rectifiers. Added a quantity dis-count for dealers. Also, type numbers and pricesrevised on their Cables.
INDUSTRIAL CONDENSER -- Electrolytic con-

denser MS1191 reduced to $3.90 list.
JAMES VIBRAPOWR-2 Volt Battery Vibrators

2J70 and 2J71 increased to $11.20 and $10.25 list.PLANEL MFG. -16 new dry electrolytics added.
RADIO RECEPTOR -Selenium Rectifiers, types1M1, 5S1 and 6S2 reduced.
TRIAD TR'ANSFORMER-21 new transformersadded.
STANDARD TRANSFORMER (STANCOR)-De-

flection yoke DY-7 reduced to $8.95 list. Focuscoil FC-11 and Transformer A-8124 added at $10.75and $3.75 respectively.
SUPERIOR ELECTRIC (SECO) - Discontinued

Powerstat Variable Transformers in "MT" series.Now available on special order only.

Recording equipment, speakers, amplifiers, needles,
tape, etc.

ALTEC-LANSING-Discontinued amplifier A -323C,
tuner ALC-101B and Equalizer TO -910.

GARRARD-Dual speed motor model number
changed from 201V to 201 B/3. New price $54.00
dealer net.

LANSING SOUND -9 new speaker enclosures added.
MILLER, M. A. -Added 4 replacement needles for

G.E. cartridges. Discontinued No. 15 assortment
and coin machine needle #544. Needle PH -13(S)
decreased to $2.25 list. Revised prices on Assort-
ment Combinations Nos. 1 to 4.

MINNESOTA MINING (SCOTCH) -Recording tape
(plastic or paper base) 14" x 300 ft. in plastic
reel added. Also, empty Plastic Reel 4" (300 ft.)
with box added at 65,p list. New size splicing tape
7/32" x 66 ft. added at 57¢ list.

NATIONAL HOLLYWOOD -Paper magnetic re-
cording tape KIR discontinued. Polystyrene reels
for paper tape discontinued.

RADIO CRAFTSMEN -Introduced model C 500
tuner.

RECOTON-Added replacement needles type 366,
367 and 368.

SHURE BROS.-3 new cartridges added. Cartridge
W56R reduced to $7.50 list.

SIMPSON MFG. (MASCO) -Discontinued ampli-
fiers, models LV, LVP, MA -200, MB -200, MB -

200P, MCA -2; Phonograph models RP -1, 2, 3; and
Transcription players models T-16 and TD -16.

STEPHENS-Diaphragm model 15D reduced to $5.50
dealer's net. Diaphragm model 3040 D changed
to 35D and reduced to $8.10 net. Mike C -IA changed
to C-1. Speaker #112 added at $40 list, and Driver
P-35 added at $130, list. Discontinued Speakers
#100, P-22FR; High Frequency Drivers P-30 and
P-40.

WALCO-10 replacement needles added. Also, "All-

Groove" needle #WA -100-2 added at $1.00 list.
Needle W -8A discontinued.

WHARFDALE - Increased prices on all their
speakers.

Test equipment

CHICAGO INDUSTRIAL -Discontinued model 451E
AC -DC Volt -Ohmmeter and model 452 high sensi-
tivity Volt -Ohmmeter.

HICKOK-Added adaptor model 75 for Model 610A
Television Alignment Generator at $4.50 net. Also
increased model 650 Television Videometer to
$310.90 net.

JACKSON ELECTRICAL-R'F probe #645-P and
Vacuum -Tube Meter model 109 discontinued.

WESTON-VU meter model 862 added at $50.00 list.

Tools and hardware

KRAEUTER-Line of multiple action industrialsnips added.
PHILLIPS MFG. -Versa -Tool soldering guns and

accessories added.
SCHOTT (WALSCO)-Wonder tools 555 and 555D

discontinued. Pickup lead wires #3040 and 3045
will be discontinued after present stock is ex-hausted.

Tubes -receiving, television, special purpose, etc.

AMPEREX-Electronic tube 1701 (FG-17) discon-
tinued.

DUMONT-Added 6 TV Picture tubes size 14", 20",
21" and 30". Decreased prices on all other TV
tubes.

GENERAL ELECTRIC -5 receiving tubes de-
creased. Industrial tube SR4GY increased to $2.20
and type GL-2C39A decreased to $34.00; and types
GL -1Q26 and 12AY7 added. 4 Picture tubes 17"
size decreased also 20CP4/A decreased to $57.50
list.

GENERAL ELECTRIC -Added receiving tube 6BK7
at $3.20 list. Nine pin miniature twin triode tube
for low noise "cascode" r.f. amplifier service in
VHF television receivers.

HYTRON-29 receiving tubes decreased in price. 2
Special Purpose tubes discontinued. 6 TV picture
tubes decreased in price and 11 picture tubes dis-
continued. Introduced new Service -aid tool, Hy-
tron-CBS pick-up stick at S.

NATIONAL UNION -52 receiving tubes decreased.
4 receiving tubes added.

RAYTHEON -Picture tubes 17BP42, 17CP4 reduced
to $37 list. 20 CP4 and 20 DP4A reduced to $58.50
list. Added 16KP4A at $50. list for immediate
shipment.

RAULAND-8 TV picture tubes decreased. S pic-ture tubes added.
RAYTHEON -43 receiving tubes decreased. 3 re-ceiving tubes added.
THOMAS ELECTRONICS - Completely revised

line of Picture Tubes to include new and discon-
tinued items, also decreased prices.

TAYLOR TUBES -12 Triode tubes and 1 Pentode
tube type 813 discontinued. Added, Twin -triode
types 829B and 832A, Triode type 8000, Rectifier
type 249-S and Diathermy typtus 218 and 4M.

L

PLAN
YOUR ELECTRONICS

CAREER

with the help
of top authorities

TV AND ELECTRONICS
AS A CAREER

by I. Kamen & R. Dorf
Engineering, broadcasting, manu-
facturing, servicing, parts and re-
ceiver distributing, selling ...in
fact, all phases of Electronics
clearly discussed by top executives
of RCA Service Corp., Admiral
Corp., WOR-TV, and Brach Mfg.
Corp. Discover what the industry
has to offer to you now ...and in
the future.
Handsomely bound 325 pp.

5 V x 8% $4.95

BROADCAST OPERATOR'S
HANDBOOK

Second Edition by H. E. Ennes,
Staff Engineer, WIRE

A practicing broadcast operator
tells veteran and student operators
all the procedures of AM and FM
studio operating practices. This is
a valuable, easy -to -read book for
anyone who wishes to make a
career of radio broadcasting or to
increase their knowledge if already
active in the field.
440 pp. 226 ill. $5.40

cut out and send
JOHN F. RIDER Publisher, Inc.
480 Canal Street  New York 13, New York
Please send me book(s) checked below. It
is understood, if not satisfied, 1 may return
them within 10 days and receive full refund.
( ) TV AND ELECTRONICS AS A CAREER, $4.95
( ) BROADCAST OPERATOR'S HANDBOOK, í5.40

Name

Address

City Zone ....State
(Please Print)

R JOHN F. RIDER Publisher, Inc.
480 Coma Street, New York 13, N Y



INDEX OF CHANGES

Model Page Number
Successful Rider Manuals'
Servicing From To

TELEVISION CHANGES

Andrea Ch. VK-15.16 9 2.6 2-22
2.9, 10 2.37
3.1 3.3, 4

C5.1 -
Belmont 10AXF44, Ch.

10AX21; M-701,
Ch. 10AX22 6 6.1 6.12

Capehart-Farnsworth 3001B, 11 4.I 4.16

3001M, 3002B, 3002-M,
Ch. 272, Ch. CX30,
3007-B, 3007M, Ch.
C276, Ch. CX-30 C71

Crosley Service Hint 11

Crosley 1O.404MU,
10.404MIU, 10.412MÚ,
10.418MU 9 6.1 6.4

Du Mont RA, 103 2

Chatham, RA -103 1.58 I.B
C3.1'
C6.2

Savoy, RA103 158 1.80
C31
C6-2
C7.1

Winthrop, RA -103 158 '180
C3-1
C6-2
C7.1 C7-2

Du Mont RA -103-D,
RA, 104,A, RA. 110-A 9

Canterbury, Rumson,

Sheffield, RA -103-D 31, 2 3-3, 4
4.1 4.4

Hastings, RA104-A 3.1, 2 3.3, 4
4-1 4.4

Wellington, RA -104.A 3a,2 33, 4
4.1 4-4

C71 C7.2

Fairfield, Westwood,
RA -110-A 3.1, 2 3-3, 4

4-1 4-4

Regal 1731.1736, 1931.1936,
2031,2036,2431.2436, 11

17HD31 code 77 7.1 7.3

Sylvania 5130B, 5130M,
5130W, 5140B, 5140M,
Ch. 1-290 13 6-1 6-14

Westinghouse H226, Ch. 2 5.26 5.34

V-2146.21DX,

Ch. V-2146.2SDX C7.3 -
Westinghouse H231, Radio

Ch. V-2137.3,
V -2137.3S 6 5.41 5.42

Spiegel 459.5015, 459.5015.1

(Continued from page 19)

2 megohms to 22 megohms ; R7 from 39 ohms
to 33 ohms ; R8 from 2000 ohms to 2200 ohms.

Model 459.5015.1 includes all of the above
changes plus the following:

Oscillator coil, L2, shown in the accom-
panying schematic, now consists of a primary
across the oscillator capacitor, C9, and a
secondary across pin 6 of tube 12SA7 and
the high side of capacitor Cl ; note deletion
of CIO.

Fig. 1. Oscillator section of Speigel Model
459.5015.

The following values are changed: C6 from
100 µµf to 220 µµd; C7 from 500 µµf to
220 µµf.

Alignment and service data for 459.5015
remain the same as for 5015. However, on
459.5015.1 the ANT trimmer is located on the
side of the ANT section of the gang con-
densor, instead of on the 'top of the ANT
section, as in 459.5015 and 5015.

RADIO CHANGES

Philco 50.920, 50.921,
50.922 13 21.1 21.4

Philco 50.1424 13 21.18 21.21

Philco 51.925, Code 123,
50.926 13 21.5 21.9, 10

Philco 50172, 50.1723,
501724 17 21.11, 12 21.17

Spiegel 459.5015, 459.5015.1 19

5015 17.11

The Rider Manual Page Numbers given under Tele-
vision Changes are for Rider TV Manuals. The volume
number is the number preceding the dash. Volume num.
hers preceded by an asterisk () apply to the 851" by 11"
page size Manual only.

The Rider Manual Page Numbers given under Radio
Changes are for Rider AM -FM Manuals. The volume
number is the number preceding the dash.
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IS MY SCOPE IN GOOD CONDITION?

(Continued from page 21)

by observation of the screen pattern. The
linearity of the sawtooth sweep can be noted
easily by looking at a pattern consisting of
several cycles of a periodic waveform, such
as the line voltage. With a linear sweep, the
width of each cycle on the screen will be the
same. However, if the sweep speed is greater
at the beginning of the trace than near the
end, a pattern such as is shown in Fig. 13

will result. The use of a transparent ruled
scale over the screen pattern permits an easy
measurement of the width of each cycle. All
you need do is simply count the squares. For
example, in the figure the first cycle is 10
squares wide, the second . cycle is about 6
squares wide, and the third cycle is about 4

squares wide.

41A MMIUgggInlgEWA MI1
IMl,LL I17EMMIII MIA 111

1. ,IIII Mi IBM
I. /WILIZ\\N "UM IMI IUI; \ ZZI MI Mt,ig ii ii
I 1It iM   WO

r, ivo11v
I OA lE/MVWNW

Fig. 13. The effect of a non-linear sweep..

If it is necessary to determine the accuracy
of the sweep frequency calibration as given
by the settings of the coarse and fine fre-
quency controls on the operating panel, this
can be done readily by applying a known
frequency (such as 60 cps) to the vertical
input terminals of the scope. The sweep fre-
quency controls are then adjusted so that á
single cycle of the applied signal appears on
the screen. If the control calibrations are
accurate, then, as now set, they should indi-
cate a sweep frequency that equals the applied
signal frequency. When the sweep frequency
controls are readjusted so that two cycles
appear, the sweep frequency is one-half the
signal frequency and under these conditions,
the control calibrations should indicate this
frequency. This process can be repeated until
the sweep frequency is a tenth or less of the
input signal. In this way, the accuracy of
sweep calibration can be checked over a fairly
wide range.
Note: This is the first of a series of such

articles dealing with test instruments.
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Fringe Area TV

ANTENNA TOWER
TV viewers in metropolitan centers do not

app-eciate their good fortune. Not only do
they have numerous stations to choose from,
but also the signal strength from all these
stations is so high that elaborate antenna sys-
tems are not necessary. Occasionally some
receiving difficulties do arise but, even in the
worst cases, these cannot approach the varied

To Our Readers:

.As evident herein, SUCCESSFUL
SERVICING again is the house -organ
of John F. Rider Publisher, Inc. and
will continue to serve the servicing in-
dustry in that fashion.

Our desire to maintain a free circu-
lation and so reach the greatest num-
ber of individuals concerned with radio
and television servicing each month
dictates the return to our original pub-
lishing policy. In view of the rapidly
expanding circulation and other con-
trolling factors, it is deemed impracti-
cal to continue publishing SUCCESS-
FUL SERVICING as a free circula-
tion magazine with the format con-
tained in the November issue. So,
henceforth, it will continue as a free
circulation house -organ.

by Gerald Wilson

situations that the fringe area viewer faces.
Oftentimes for him to get decent reception
in fringe areas, special antenna installations
are necessary costing more than the tv re-
ceiver itself.

An antenna structure which is capable of
consistent reception of stations within a 100
mile radius, is located in Jackson, Michigan.
It has withstood the ravages of four very
severe winters, standing up to some of the
strongest winds in the United States. This
point is not to be ignored; it is bad enough
to he forced to lay out a substantial sum of
money for a tower -type antenna installation,
but it is doubly worse if inadequate planning
necessitates replacement once a year or per-
haps every two years. This well made and
planned structure is shown in Fig. 1. It has
on occasion picked up stations more than
1,000 miles away. The antenna is one that
is capable of high gain over the desired tv
channels and is used with a rotator for maxi-
mum directional response. As important as
the antenna proper is to signal reception how-
ever, it is the tower upon which the antenna
is mounted that is of paramount importance
in fringe area reception.

(Continued on page 13)

Fig. 1. Fringe area tv antenna tower located
in Jackson, Michigan, showing the seven dif-
ferent sets of guy wires used to help support

the structure.
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Servicinl txES

for TV RECEIVERS

Phase Modulation of Picture and
Sound Signals

Phase modulation (pm) and frequency
modulation (fm) are two aspects of the same
modulating process, and both are demodu-
lated by the discriminator or ratio detector.
In a properly adjusted tv receiver, pm of the
received signals is negligible. The possi-
bility however, of generation of spurious sig-
nals due to pm in a faulty receiver should
not be disregarded. The following illustra-
tions show the operating conditions which
generate a maximum amount of pm.

The region at A in Fig. 1 (i -f response
curve) is known as the sound shelf, and this
is where the sound carrier should fall. The
sound carrier rides too high on the curve at
B, causing excessive buzz intermodulation
with the picture carrier.

Fig. 1. Sound carrier should fall at A rather
Mon B if amplitude and phase modulation are

to be minimized.

From considerations of the seldom used
method of slope detection of fm signals, it
is known that the steeper the portion of the
curve on which the carrier rides, the greater
will be the conversion of fm to am. Less
generally recognized, perhaps, is the fact that
placement of the carrier on a steep portion
of the response curve gives rise to phase
modulation.

Four and one-half megacycles away, on
the other side of the response curve, is the
picture carrier, C, as indicated in Fig. 2.

As shown in the figure, the picture must
necessarily ride on the side slope of the
response curve. As a result, there is an ir-
reducible minimum of phase modulation in-
troduced into the picture signal, even when

the receiver is aligned as well as possible.
If the slope of the curve is gradual through
C, the phase modulation will be sufficiently
small so as to be down below the threshold
of audibility. However, it is well to note that
the amount of phase modulation can be made
to rise without limit as the steepness of the
slope through C is increased. In general, the
limited number of tuned circuits provided in
the intercarrier receiver make it unlikely that
this slope will be excessive, unless a mis -
adjusted trap should cut a steep slope into
the picture -carrier side of the curve.

Buzz Due to Differential
Signal Attenuation

Due to interfering reflections in the path
of propagation, the transmitted tv signal may
arrive at the receiving antenna with a picture
carrier which is substantially attenuated with
respect to the sound carrier. Such propaga-
tion phenomena can cause 60 -cycle buzz, even
in properly adjusted receivers.

The sound carrier is normally placed at
10% on the overall response curve so that

 the picture carrier will never fall below the
level of the sound carrier during picture
modulation. Consider, however, the situation
which arises when the picture carrier is at-
tenuated due to propagation effects. Under
these conditions, if a modulation trough at
the transmitter dips down to 10% of peak
response, this trough will fall below 10%
at the receiver. If the picture carrier should
be attenuated 50% (as is not at all impos-
sible), the troughs of picture modulation will
then dip down to 5%, leaving severe troughs
in the 4.5 me beat signal. The obvious remedy
is to place the sound carrier at 5%, or even
lower, on the overall response curve.

Buzz Due to Intermodulation
An understanding of the process of inter -

modulation in the intercarrier receiver makes
possible a more direct attack on sources of
buzz. Because fm buzz cannot be eliminated
from the sound signal by ordinary processes
of limiting and fm detection, it is well to get
at the source of fm buzz intermodulation in
intercarrier receivers.

Buzz frequently results from consecutive
intermodulation, that is, the picture signal

by Bob Middleton

may intermodulate with the sound signal
in the last i -f stage and again in the first or
second video stage. Not only is the am of
the picture signal impressed upon the sound
carrier during the first intermodulation, but
the fm of the sound signal is also impressed
upon the picture signal.

Here we have a situation which may lead
to a 60 -cycle fm buzz on the sound carrier,
if a second intermodulation occurs. This is
quite possible in present-day receivers. Al-
though a limiter will remove the a -m buzz
introduced in the first intermodulation, it is
quite unable to cope with the fm buzz intro-
duced in the second intermodulation. This
shows the importance of confining nonlinear
operation to one stage only if nonlinearity
cannot be avoided.

Loss of Sync Due to Buzz

There is a common fallacy that if an i -f
amplifier is generating buzz by limiting the
sync pulse, then this production of buzz must
be accompanied by a loss of sync. This is not
necessarily true because partial limiting, in
which perhaps one-third of the sync pulse is
lost, permits the sync circuits to operate
almost in normal fashion on strong signals.
However, this partial limiting involves opera-
tion on the nonlinear portion of the i -f ampli-
fier's characteristic curve.

Due to the fact that the vertical sync pulse
is not amplified by a linear class A circuit,
intermodulation of sound and picture signals
occurs. Both amplitude and frequency inter -
modulation can occur under such conditions.
The am can be removed by a good limiter,

(Coneinuedage.;

Fig. 2. Picture carrier C normally falls on
the side slope of the i -f response curve.
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Test Equipment Instruction Manuals

We had occasion recently to discuss service equipment
instruction manuals with a test equipment manufacturer.
He had received advice from several of his distributors
that he should not make his instruction manuals too
lengthy because they created the impression in the minds
of the service technician that the equipment was difficult
to handle. It was implied that a detailed manual acted
as a deterrent to the sale of the device. With this we do
not agree.

We feel that by and large, television and radio techni-
cians want bigger and better test equipment instruction
manuals. Admittedly some service technicians do not
read the literature which accompanies the apparatus
they buy. This does not justify instruction manuals of
very limited scope. Maybe the buyer doesn't read every-
thing immediately, but it is well known that the moment
he runs into a snag he grabs for the instruction manual
and looks for the answers. That is when the detail
pays off.

Of course it's wrong not to read the instruction manual
before using the equipment for the first time, especially
when the equipment costs several hundred dollars or
more. But regardless of the habits of the buyer - and

Successful Servicing, December, 1951

these can not be dictated by the seller - the fact remains
that each equipment instruction manual should be as
complete as possible, whether it is or is not read by the
buyer. He must have the information when he wants it.

We realize that instruction manuals are related to
dollars and cents of costs ; that every word and page
represents money in writing, artwork, paper, printing,
and binding. On the other hand, it is the contents of the
manual which enable the equipment buyer to get the
most out of his investment, this in turn means an en-
hancement of the product in the mind of the user. Quite
frequently the information contained in a manual is the
key to the solution of a problem, and in the mind of the
equipment user, all the credit is reflected on the equip-
ment. So a good equipment manual helps rather than
hinders the reputation of a product.

Fighting Unfair Press

We have on hand a release from the advertising agency
handling the Sprague Products account. It is a window
streamer intended for service shop distribution, carry-
ing a message to the public concerning the servicing
industry. It is an attempt to fight back against unfair
press. We hope that other manufacturers will see fit
to take similar or other steps to wage this battle. This
editorial page is open to all who do so, and we hope
that these comments will not be construed as undue
publicity for the manufacturer mentioned herein. The
service industry need this and every other possible aid
in their effort to build public confidence.

E. W. Merriam

The radio industry moves fast. Only last month we
announced the appointment of "Al" Merriam as the
service coordinator of the RTMA. Well, at the time of
this writing he is no longer with the Manufacturer's
Association. His replacement has not yet been announced.
His new job is Service Manager for Sylvania Electric
Products.

So once more, the best of luck to you, Al.

SUCCESSFUL SERVICING is published month17 by JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13,
N. Y. Telephone: Worth 4-8340. No portion of this publication may be reproduced without written permission of the publisher.

Copyright 1951 by John F. Rider Publisher, Inc.
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>OUR READERS' VIEWS ON LICENSING.

The response to our request for letters in connection with the two articles we ran on tv service licensing in the November issue of
Successful Servicing, was immediate. We cannot reprint all the letters we received, we don't have the space. However, here are some
representative views, and we will print more from time to time.

George B. Weigel, Rome, N. Y.
In reference to the article "License TV

Technician ?" which appeared in the Novem-
ber issue of SUCCESSFUL SERVICING, I should
like to register a negative vote. Following
are a few of the reasons.

Licensing is just a step away from union-
izing us, and thatstep will surely follow. The
technician that doesn't sign up will have sets
wrecked in his shop, equipment ruined, and
possibly physical violence inflicted upon his
self or family, until he does or will sign up.

A union can throw weight in many direc-
tions. The jobber and supplier to the servicing
industry would certainly, sooner or later, feel
adverse effects.

Tell me, what percentage of the
pro's in the industry are actually
thinking of CUSTOMER benefit?
Stew it, boil it, dry it, and sift it,
and it all comes down to elimina-
tion of competition.

What has become of the idea "There is
plenty of room at the top?" Individuality
would soon be lost. You are licensed and you
are unionized, so you are as good as the next
man. You can hire, but you get into difficulty
when you fire.

As it is, who calls the technician or agency
that has duped him or a friend on a previous
service call ? Who could afford to keep a
technician who couldn't sell himself to a cus-
tomer ? Under licensing and unionization
which would follow, you would have no choice.

No sir, let the serviceman stand on his own
record and ability. Keep politicians and unions
out of ít.

We don't get a better haircut simply be-
cause the barber is licensed and unionized.

A Newark, N. J. Serviceman
It is heart warming that there is so much

discussion among servicemen about licensing.
If nothing else, it will set our fellow techni-
cians to thinking. Naturally everyone has an
axe to grind in this matter ; I am trying to
grind the axe of the individual serviceman.

We as a group are notoriously underpaid.
Therefore, because we will have a license in
common and therefore be a recognized group,
we will be able to form a union. This will
result in increased rates for the use of a per-
sonal car and tools, and an adequate wage in
proportion to the cost of living.

At present there is only chaos. Look at the
prices for the sets themselves in the stores!
Compare the cost of repair parts to the initial
cost of the set. Add the cost of labor to that
of the parts and try to make the bill attractive
to the customer.

Overselling of sets, and poor workman-
ship and parts in the factory also cry for

policing, and licensing.
Licensing may not be the cure all, or even

the best possible way out. However, we tried
it the other way, why not give this a chance.

John J. Hancock, Union Supply Co
Burlington, Iowa

Having read both articles "Yes," and "No,"
on licensing of tv technicians, I must cast my
vote as "Yes."

Mr. Haas expends a lot of good argument
on the "No" side, but the whole question
boils down to the incompetence of quacks
and their curtailment, and the raising of
public opinion of the electronic servicing
industry. The only practical solution is
licensing.

Too long the radio service man has been
in the same category as the grocery delivery
boy and the ditch digger, which though hon-
orable endeavor, has relegated his compensa-
tion accordingly.

The advent of television has lifted the whole
servicing industry to a higher plane, and no
longer can the screw driver mechanic fool
the public. The public however, needs edu-
cating to the fact that today the radio -tv tech-
nician must be a highly trained individual,
with an expensive education, expensive equip-
ment, and enormous endeavor to attain the
necessary qualifications to service their elec-
tronic devices. He is entitled to equitable
compensation.

Black's Radio Service,
Burlington, Iowa

The November issue of SUCCESSFUL SER-
VICING was received today and both articles
on the licensing of radio, television, and elec-
tronic service technicians were read. Both
have presented very good points as they see
it but I agree most heartily with Mr. Haas.
I will touch on a few points.

Licensing will not assure the customer
of a good job being done on his or her set.

Licensing will not keep the repair cost
down as there is too much red tape to go
through and that always increases the
cost to the consumer.

A license does not necessarily build up
one's reputation as a reliable technician.
Quality workmanship and fair prices are
more desirable than a license.

This letter may seem a little unusual from
a territory that is not affected as yet by the
threat of licensing, but I couldn't let this sub-
ject go unheeded.

D. L. Johnson, Commercial Trading
Co., Tucson, Arizona

License TV technicians? My answer is
NO! In the first place the plan proposed is

undemocratic, nowhere does the serviceman
have the right to elect his representative to
the proposed board-the board members are
all appointed by a political officer and the only
purpose of this bill is to provise more plums
for a political machine.

If it is desired to raise the gen-
eral standard of ability it would be
far wiser to institute a series of
service training schools or classes
and make them available at rea-
sonable rates with competent staffs
and up to date methods and mate-
rials.

I strongly suspect that the self employed
technician would suffer from this measure.

Gilbert Grossinger, Brooklyn, N. Y.
Licensing may have its good points, but

from my viewpoint the consumer will pay for
it in the end.

Let us say that licensing will get rid of
some, even many incompetent servicemen, by
eliminating those unable to pass the exam or
those who will not buy the license. Conse-
quently, those of us who maintain our status
will be busier ; thus we will be able to charge
more for a service call. After all, we now
have a license and may feel we deserve more.
Secondly, those men who would sell the con-
sumer equipment he does not need will still
do so, only this time they will have a license
to do it. It's legal now?

It is my contention that those men who
sell contracts should be required to maintain
a minimum bank account to protect the con-
sumer from fly-by-night businesses. Aside
from this, the entire idea of licensing is
ridiculous.

Leonard E. Markle, Mark's Radio
Service, Greenfile, Indiana

In regard to the article on "License TV
Technicians," I think the repairman or tech-
nician has beat himself over the head enough
already with all the hellabeloo about the
license. He can either fix a set or he can't-
the customer will be the controlling factor
in any town or city.

I do believe that all the technicians
should get together once a month or
so and talk over their problems and
agree on service call prices, etc. This
would work the same as the indus-
try's Net and List prices.

I believe more pressure should be put on
the manufacturers of tv sets. Sets should be
designed so that they would be easier to work
on. Some sets require that the chassis be
pulled out simply to replace a tube. This costs
the customer extra money and doesn't make
for good technician -customer relations.

P.S. I still say NO!
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"Say, Bill! Have you subscribed to
Rider's NEW monthly TEK-HIE

service? It's the hottest thing to
ever hit the servicing field. It's

just like carrying Rider
Ti' Manuals around in my

pocket."

"You're right, Ed! I've Á

never seen so much really useful TI -

/n formation. ...and each manufacturer's
data is individually bound in separate

file folders. An average of 160 pages
for only $2.00! WI production runs are
covered-and the data matches the

set /'m working on!"
}

listen friends: take a tip from
Bill and Ed -ask your jobber

for Tek-file, today!

JOHN F. RIDER Publisher, Inc.
480 Canal Street, New York 13, N. Y.
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Fig. 2C. Photograph of a resistor -capacitor
combination writ showing on the left, the whole
unit, and on the right, a broken one with the
resistor inside the ceramic capacitor.

6\Nab\ONS

in Radio Receivers
From the point of view of the man who

traces out the troubles in radio receivers and
repairs them, variations in electrical and
mechanical design always present a problem.
He must acquaint inno-
vations so that he can do a better job. The
trend toward the use of new circuit construc-
tions in the electronic equipment of today is
on the increase.

It is the purpose of this article to acquaint
the reader with those special constructions
that are used in the radio receivers of today.

In the Lear portable radio chassis P -10B
for example, there are employed specially
constructed resistance and capacitance units,
called "C and R units." Most of these units
are shown schematically as representing a

T5 VT3 T6
C27C25

6

C26

--il

R5

C213

R6

R7

C3

l
:R8

:C32

VT4

single resistor and capacitor, but there are
some that are shown representing two capa-
citors and one resistor. These units are not
printed circuits but rather, separate resistors
and capacitors mechanically ar-
ranged into a single unit that it might at first
be difficult for the radio serviceman to realize
that more than one circuit element is repre-
sented by this unit.

The schematic diagram for a section of
the P -10B chassis is illustrated in Fig. 1.

The units of interest to us are shown en-
closed in dashed boxes and are represented
by the resistor -capacitor combinations of R8 -

C32, R12 -C31, R14 -C34, R15 -C35, and R6-

C29 -C30. The relationship between the sche-
matic representation and the physical unit is
C C9R
UNIT UNIT VT5 T7

C34 Cj5 /

= S

SW3 R9 RIO RII

J2

LSI

Fig. 1. Partial schematic of the Lear model
P -10B radio receiver, showing the use of
combination resistor -capacitor units. The
units in question are found in the dark dotted-
line boxes.
Courtesy Lear, Inc.

7

by Seymour D. Uslan

,1 2

R12 l LC31
10 MEG 1OO,upf

z (A) I (B)
Fig. 2. (A) Drawing of the R12 -C31 unit
as it appears in the receiver. (B) Schematic
representation of this unit.

somewhat puzzling. In order to visualize the
tie-in between the schematic drawing and the
unit itself, we will study the construction of
these units.

Single Resistor -Capacitor
Combinations

Each unit consists of a single carbon re-
sistor in conjunction with a ceramic capaci-
tor. A drawing of the R12 -C31 unit (R8 -
C32, R12 -C31, R14 -C34, and R15 -C35 are
identical) as it appears in the receiver is
illustrated in Fig. 2(A), and the schematic
representation for this unit is shown in Fig.
2(B). An actual photograph of two of the
units is shown in Fig. 2(C). This unit con-
sists of a 10-megohm carbon resistor inserted
inside a ceramic capacitor. One end of the
resistor is soldered to one plate of the capac-
itor and this connection is brought out as a
single lead, number 3 in Fig. 2(A). Lead
number 1 acts as the other end of the resistor
and lead number 2 is the other end of the
capacitor.

In the circuit of Fig. 1 the common lead
(3) of the R12 -C31 unit is connected to the
control grid of VT 4, the other end of the
resistor is connected to the cathode of VT 4
and R15; the other end of the capacitor is
connected to Switch 3 (Direction Finder

(Continued on page 14.)
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Don't let comebacks pick
your pocket !

A recent survey among hundreds
óf servicemen reveals that more of
them prefer Mallory Vibrators than
all other brands combined. Why ?
To avoid the problem of costly come-
backs! Their solution is ...

Make Sure : Make it Mallory !
Performance, quality, sound design ... those are the reasons why service-

men say they prefer Mallory Vibrators. They help cut down on comebacks,

permit more time for profitable work.

Mallory led the first commercial vibrator development and today supplies

more original equipment vibrators than all other makes combined ... has

always stayed in close touch with your field service needs. Mallory gives

you a better vibrator, available in a complete line, meeting required

specifications. And Mallory Vibrators cost no more.

Don't just order vibrators! Don't take chances with comebacks! Make it

Mallory ..: and make sure of positive starting, quiet operation and

long life!

Depend on your Mallory Distributor for precision quality at competitive prices.

P. R. MALLORV -8CO inc.

MALLORY
CAPACITORS  CONTROLS  VIBRATORS  SWITCHES  RESISTORS

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS
'Beg. U. S. Pot. Off.

APPROVED PRECISION PRODUCTS
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Please mention Successful Servicing when answering advertising.
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TV AND OTHER RECEIVING ANTENNAS
(Theory and Practice) 606 pages

TV INSTALLATION TECHNIQUES
336 pages

TV MASTER ANTENNA SYSTEMS
356 pages

RECEIVING TUBE SUBSTITUTION GUIDE BOOK,
224 pages

FIRST SUPPLEMENT, RECEIVING TUBE
SUBSTITUTION GUIDE BOOK 48 pages

TV PICTURE PROJECTION AND ENLARGEMENT
192 pages

TELEVISION - HOW IT WORKS
203 pages

FM TRANSMISSION AND RECEPTION, 2nd Ed.
460 pages

1st Ed.

Servicing Hints for
TV RECEIVERS

(Continued from page 3.)

but the residual fm inevitably proceeds to
the speaker as audible buzz.

Sync Pulse Normal But Retrace
Lines Appear

If the sync pulse and blanking pedestals
appear normal, visible retrace lines may be
the result of a weak or misadjusted ion trap.
This forces the brightness control to be set
too high. If the ion trap is all right, check
the high voltage. The filter resistor may be
excessively high in value. Another cause is
a faulty picture tube which may be gassy,
have low beam current, or may have a fail-
ing screen.

The guiding thought behind these checks
is that the brightness control is being ad-
vanced abnormally for some reason. As a
result, the picture tube does not operate far
enough down on its Eg-Ip characteristic. This
causes black and blacker -than -black signals
to appear as grays on the screen.

New Yoke Does Not Cure
Keystoning

If a new yoke does not cure keystoning,
the trouble may be caused by the use of the
former capacitor and resistors across the
yoke terminals (see Fig. 3).

It occasionally happens that an apparent
short in the yoke is actually being caused by
defective resistors or capacitors. Check also
the condition of the insulation on the yoke
leads, especially where they come through the
chassis.. Occasionally the insulation is frayed,

Fig. 3. RC cir-
cuit used in con-
junction with
horizontal de-
flection coils in
yoke.

47Jk.UF

8,200
OH MS

W0,000
OHMS

thus causing a partial or complete short at
this point.

Readjust Ion Trap with Increase of
High Voltage

Several methods are available to raise the
high voltage supply to the second anode of
the picture tube in order to obtain a brighter
picture. It is worth noting that the optimum
position of the ion trap changes with a change
in accelerating potential. Accordingly, the ad-
justment of the ion trap should be checked if
the high voltage is raised. This will not only
insure the maximum brilliance of picture, but
also will avoid possibledamage to the picture
tube.

Measurement of D -C Voltage with
High A -C Voltage Present

Many technicians are familiar with the
danger of damage to a multimeter or to a
VTVM when an attempt is made to measure
the plate voltage of the horizontal -output
tube. The d -c voltage present at this point
is about 300 volts. However, this is accom-

panied by a sharp pulse of approximately
6,000 volts peak -to -peak.

While the pulse voltage does not affect the
indication on the d -c voltmeter directly, this
pulse may draw a large current pulse through
the attenuator of the voltmeter. This can
cause serious damage by overheating or burn-
ing out of the precision resistors.

Now it is quite practical to measure the
d -c plate voltage at the plate of the hori-
zontal -output tube without damage to the
voltmeter if a high -voltage probe is used. In
this case, the probe is used not to attenuate
the measured voltage, but to serve as a filter
which keeps large pulse currents from flow-
ing. The attenuation of the d -c voltage is
incidental to the protection afforded.

Since about 300 volts are to be measured,
a 100 -to -1 high -voltage probe is most con-
venient. The range switch of the voltmeter
can be turned to the 3 -volt range, and the
scale is then read as 300 volts, full scale.

Consider how much the pulse voltage is
attenuated at the meter terminals. Assume
that a VTVM having an input resistance of
12 megohms is used. The 100 -to -1 multiplier
resistor has a value of 1,188 megohms. Ac-
cordingly, 1/100 of the applied d -c voltage
appears at the VTVM input terminals. How-
ever, the attenuation factor for the unwanted
pulse voltage is very much greater. The
total input capacitance of the shielded cable
plus the VTVM input capacitance is typi-
cally 150 µµf. At the fundamental frequency
of the pulse, this capacitance has a reactance
of about 70;000 ohms. This causes a pulse
attenuation of about 18,000 -to -1. In other
words, only 1/3 volt ac appears across the
VTVM input terminals.

- END -

WE GUARANTEE that RIDER BOOKS will show you
how to do BETTER and MORE PROFITABLE servicing jobs...
ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES

AND THEIR USES 992 pages $9.00
VACUUM -TUBE VOLTMETERS, 2nd Ed.

432 pages $4.50

$ 6.00

$3.60

$5.00

$ 2.40

$ .99

$3.30

$2.70

$3.60

UNDERSTANDING VECTORS AND PHASE IN RADIO
160 pages Cloth cover $1.89

Paper cover $ .99

INSTALLATION AND SERVICING OF LOW POWER
PA SYSTEMS 208 pages $3.00

SERVICING BY SIGNAL TRACING
360 pages $4.00

INSIDE THE VACUUM TUBE
424 pages $4.50

SERVICING SUPERHETERODYNES
288 pages $2.00

SERVICING RECEIVERS BY MEANS OF RESISTANCE
MEASUREMENT 203 pages $2.00

THE BUSINESS HELPER
134 pages $ 2.00

WE GUARANTEE your satisfaction! Make these
books PROVE their value to you. Examine them
at your favorite jobber. If he does not have them
- order from us.

JOHN F. RIDER Publisher, Inc. 480 Canal Street, New York.13, N. Y.
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For accurate

flexible and

quick tube

testing at
low Cost...

model 3413A
Model 3413-A...$79.50 at your dis-
tributor (Price subject to change.) BV
Adapter, $7.90 Add'I.

YOU CAN TEST MORE TYPES of
I. tubes, also appliances for shorts

and open circuits.

4 YOU CAN TEST EACH ELEMENT
in each tube-by a simple flip
of the switch.

JUST SPIN THE KNOB-for correct,
e last-minute data, on the speed roll

chart. Lists 700 tubes.

YOU CAN TEST THE NEW TUBES-
e including those with low cathode

current.

YOU CAN COMPENSATE for line
voltage-just throw snap -action
switch.

YOU GETS NEW TUBE DATA-im-
' mediately, while it is still news.

No waiting.

Nearly Half a Century of Service to the Service Man

TESTS PICTURE TUBES, TOO! With this
BV Adapter, Model 3413-A tests every
tube in a TVreceiver, including the Pic-
ture Tube-without even removing tube
from receiver or carton! Saves time!

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A.

Please mention Successful Servicing when answering advertising.
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r'CHANGES.. \

Sylvania 5130B, 5130M, 5130W,
5140B, 5140M, Ch. 1-290

The following changes with change codes
as noted have been made in the 1-290 chassis.
Code 2. The value of R183, connected to pins
2 and 3 of V14 sync separator has been
changed from 2.2 megohms to 1 megohm. The
value of R192, connected to T60, has been
changed from 1.5 megohms to 1.2 megohms.
The value of R-193 is now 1.5 megohms.
Code 3. An audio socket has been addéd as
shown in Fig. I to VII, the 6T8 ratio detector

RHO
IMEG.

I

C109
.01

I RIII
r g7M

ZCIOOOS (COO)

Fig. 1. Partial schematic of the Sylvania
chassis 1-290 showing addition of audio socket.

AUDIO
SOCKET
(C031

(BoTtom
VIEW)

JUMPER

and 1st a -f stage. Pin 3 goes to C106; pin 2
goes to T53; pin 9 goes to the junction of
C112, C113 and R113; R111 and C118 go to
the junction of C105, R108 and C107; C118
and R112 are connected to R119. R169, which
was located from R168 to the -135-volt line,
has been relocated and now goes from the
-135-volt line to R164 (3,600 ohms). R168
is connected directly to the -135-volt line.
The lead from the junction of C195 and the
6AU6 horizontal control pins 2 and 7 goes to
the junction of R164 and R169. The value of
R169 has been changed from 47 ohms to 180
ohms. The value of C146, connected to pin 6
of the 6BF5 video amplifier, has been changed
from 0.1 µf to 0.005 µf, and C146 is connected
to the junction of C147 and ground instead
of to the -135-volt line. The value of C147
has been changed from 0.05 µf to 0.005 µf.
Pin 2 of the video amplifier is connected to
the junction of R145 (3,300 ohms), C145 and
R146, instead of to the -135-volt line.
Code 4. This is a factory change and does not
affect field service.
Code 5. Tubes V13 and .V18 have .been
changed from 12AU7 to 6SN7GT. No wiring
changes are necessary.

Code 6. A 0.005-4 capacitor C118 has been
added from the junction of R110 (volume con-
trol), R119, and R111 to ground. C112, the
0.0001-4 capacitor connected to pin 9 of Vll
6T8, and C116, the 0.005-µf capacitor con-
nected to R116 in the audio output circuit, have
been returned to ground.

Emerson Ch. 120134-H
With the exception of the tuner, chassis

120134-H and 120134-B are the same electri-
cally. Chassis 120134-H uses continuous type
tuner #470662. Video i -f and sound i -f align-
ment for chassis 120134-H is the same as that
for models 661B, 667B and 668B using chas-
sis 120134-B.

1. Disconnect the antenna hank by un-
soldering. Connect the signal generator. The
receiver connection is to the antenna; the
ground connection, to B minus.

2. With the tuner rotor full open (plates
out of mesh), apply a signal frequency of
1,650 kc and adjust first the r -f trimmer A2,
then the antenna trimmer Al to maximum
output.

3. With the tuner adjusted to 1,500 kc,
apply a signal frequency of 1,500 kc and again
adjust the r -f trimmer A2, then the antenna
trimmer Al to maximum output. (Note that
the seven markings on the dial bracket of the
tuner represent respectively 550 kc, 660 kc,
700 kc, 900 kc, 1,000 kc, 1,400 kc, and 1,600
kc reading from left to right. These points
are to be used for the alignment of the re-

Du Mont RA -105B, RA -108A
In the grid (pin 1) circuit of the 1st video

i -f tube V201, the 10,000 -ohm resistor R208
and the video i -f coil L206, wired in parallel,
have been inserted in the agc lead.

In the 1st sound amplifier stage, terminal
3 of the tone control R281 should be con-
nected to the junction of the resistor R277
and the capacitor C252 in the volume control
circuit.

North American Philips (Norelco)
Model PA -2A Duovue"

Figure 1 is a partial schematic diagram
of this model showing the circuit changes
made.

Fig. 1. Partial schematic of
the North American Philips
Model PA -2A tv receiver.
This circuit incorporates the
changes made in the most re-
cent production models of this
receiver.

Li E? IIC4
g .I -400V.

R7 93UH
L2

 2.4K
IOW,R6

Belmont Model 7DX21, Series C
The Series C model has the following

changes from the Series B model.
The i -f amplifier tubes, V6, V7 and V8,

have been changed from 6BA6s to 6AG5s.
The 6AG5 tubes have the suppressor grid tied
to the cathode internally so that R27 and
C51, R32 and C54, R36 and C60, the com-
ponents that formed the external connections
of the suppressor grid (pin 2) to the cathode
(pin 7) of the 6BA6s, have been deleted.

A choke, L27, has been added in the B +
supply for the 1st i -f amplifier, V6, and the
tuner chassis ; that is, the junction of the
red lead from the tuner chassis, R23, and R29,
is now wired to L27 which is connected to
the B + power supply.

A 10,000 -ohm resistor, R36, has been added,
connecting the suppressor grid (pin 6) to the
plate (pin 5) of the 2nd i -f amplifier tube,
V7. The part number of the new R36 is
C -9B1-74.

The resistor R108, the capacitor C115, and
the choke coil L9, which formerly connected
the plate (pin 6) of the 1st audio tube, V4,
to the minus side of the capacitors C27 and
C73, have been deleted.

The 2.2 megohm resistor, R95, has been
deleted from the voltage divider system just
before the focus control.

The capacitor C119, which connected the
red lead from the transformer to the minus
side of the capacitors C27 and C73, has been
deleted.

The following resistors and capacitors were
changed in value as shown below. The new
parts numbers are also given.
Symbol Part Numbers Description
R24 C -9B1.56 Resistor, 3,300 ohms, Y2 w,

10%
R26, 34, 35 C-981127 Resistor, 47 ohms, i/2 w, 5%
R31 C -9B1.83 Resistor, 56,000 ohms,

Y/2 w, 10%
R78 C-9131-90 Resistor, 220,000 ohms,

2 w, 10%
R80 C-981-100 Resistor, 1.5 megohms,

, %
R82, 99 C9B1"107 Resistor%iww,, megohms,

R97 C -9B1"242 Resistor, 3 megohms,
t/2 w, 10%

R98` C-981-103 Resistor, 2.7 megohms,

RiOS C"981104 Resistor%w,, 3.310%megohms,

R106 C-981.86 Resistoriw,, 1100,0%000 ohms,
,

C45, 46, 60 A4C"13962 Capacitmowor,10%5,000 /ttif,
100, 113 - ceramic

C49 C -8G-17349 Capacitor, 330 µjef, ceramic
093' C'8F3.241 Capacitor, ,470 µµf, 500 v,

s%
0101 13,8D-17699 Capacitor, .04 pf, 1,600 v.
0102 C'8G"13201 Capacitor, 1,000 AO,

ceramic
0103 C -8D-17555 Capacitor, .08 /cf, 400 v,

10%.

TO
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TO
360V.

TO
1 ,
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TO
4

PIN
TO

PIN

R17
3.3 ME'G.

7

MEG
I. 16

MEG.
RI5

22K
RI9 AUX.
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360V

R24
470K

±

R25
470K
±5%
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THE INSTRUMENT THAT DEMANDS

O VERA LL PERFORMANCE

°Q°lii.l SERIES 10-12

Electronclmic* Tube PERFORMANCE Tester
with 12 element free -point Master Lever Selector System

-PRrelacaN"
Tube Master

--TSEMIES ío-i_]---
. Tue4 ,we 6ATT4PY TEBi4R

MODEL 10-12-P (illustrated): in sloping,
portable hardwood case with tool com-
partment and hinged removable cover.
Sizes 133/4" x 171/4" x 63/4".____......$101.75

MODEL 10-12- C (Counter Type) $106.50
MODEL 10 -12 -PM (Panel Mount) $106.50

See the "Precision" Master
"Electronamic" Tube Testers
at leading Radio Equipment
Distributors. Write for new,
1952 "Precision" catalog.

AMFMTV

,7 ictm, , , C o f

To test modem tubes for only one
characteristic will not necessarily reveal
OVERALL PERFORMANCE CAPABILITIES.
Modern tube circuits look for more than just
mutual conductance or other single factor.

It has been conclusively proven that even
though a tube may work well in one circuit,
it might fail to work in another-simply be-
cause different circuits demand different rel-
ative performance characteristics, such as
amplification factor, plate resistance, power
output, emissive capability, etc.

In the PRECISION "ELECTRONAMIC" Cir-
cuit, the tube under test is made to perform
under appropriately phased and selected
individual element potentials, encompassing
a wide range of plate family characteristic
curves. This COMPLETE PATH OF OPERA-
TION is electronically integrated by the
indicating meter circuit in the positive
performance terms of Replace -Weak -Good.

The efficiency of this "Electronamic" test
results from encompassing several funda-
mental tube characteristics, NOT JUST ONE.
Accordingly, when a tube passes this de-
manding OVERALL PERFORMANCE test, it
can be relied upon, to a very high degree,
to work satisfactorily.

REG. U.S. PAT. OFF. T.M. 439.006

Compare these features
* Facilities to 12 element prongs.
* Filament voltages from 3/4 to 117 V.
* Tests Noval 9 pins; 5 and 7 pin

acorns; double -capped H.F. ampli-
fiers; low power transmitting tubes,
etc., regardless of filament or any
other element pin positions.

* Isolates each tube element regard-
less of multiple pin positions.

* Dual Hi -Lo short check sensitivity
for special purpose tube selection.

* Simplified, High Speed, 12 element
Short -Check system, uses consecu-
tive push-button switching.

* Battery Tests under dynamic load
conditions.

* 41/2" Full Vision Meter.
* Built-in Dual -Window, high speed,

geared roller chart.
* Free Replacement Roll Charts & sup-

plementary tube test data service.

PRECISION
r{Si 1UU!PM(Nr

c fitiuiafc'rl,7t'caracy

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Boulevard, Elmhurst 14, New York

Export Division: 458 Broadway, New York 13, U.S.A.  Cables-Morhanex
In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 2B

Convenient "PRECISION" Pur-
chase Terms can be arranged
with your local and favorite
authorized "PRECISION" Dis-
tributor.

AMFMTV
Please mention Successful Servicing when answering advertising.
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Fringe Area TV
ANTENNA TOWER

i
The Tower

(Continued from page 1.)

The overall height of the antenna tower
plus the antenna mast is 101 feet. The tower
proper rises to 85 feet above the ground sur-
face, and is constructed of ten -foot sections. It
is triangular in shape, using three 1" o.d. steel
tubes with Vs" walls as uprights on 9" centers.
Steel straps 1/2" by 1/s" are welded cross-
wise and diagonally to the uprights.

The base of the tower extends for five feet
into, a sunken concrete block, 8 feet deep.
This mounting block tapers from 30" by 30"
at the bottom to 18" by 18" at the top (see
Fig. 2). Approximately 21/2 cubic yards of
cement were used for this base.

GROUND
SURFACE

18"

ANTENNA
 TOWER

, /)

Yi//ii///////////

5

\\ \\
CONCRETE

30"
BLOCK

Y
Fig: 2. Shown here is the concrete base into
which the antenna tower is set. The concrete

block itself is entirely under ground.

Guying

The tower under discussion in this article
had to be built to withstand winds which may
have a velocity of 100 to 125 miles per hour.
Such velocities are not uncommon in Jack-
son, Michigan; it is interesting to note that
the tower described here actually stayed up
in storms which carried away the anemometers
at nearby airports. The most important fac-
tor in keeping this tower up under severe
windstorms and snowstorms is the guying.

Seven sets of guy wires are used; each guy
wire is 7 x 36 Roebling steel bridge cable
with 60,000 pounds strain rating. The first
set (consisting of three guy wires, one from.
each upright) join the tower 30 feet above
the ground level. Interlocking Johnny Balls
are located at nonresonant lengths for the
tv and f -m frequencies. The next six sets of
guy wires are attached to the tower at seven
foot intervals along its height. Each set con-
sists of three guys segmented by additional
interlocking Johnny Balls. The uppermost
set of guys is attached to the tower ten feet
from the top. The various sets of guys and

their relative positions may be seen in Fig. 1.
A total of 2,400 feet of guy wire is used with
this tower.

The ground ends of the guys terminate in
three anchor posts. These are located at the
three apexes of an isosceles triangle, each
apex 38 feet from the center of the tower.
The plan is shown in Fig. 3. All guys from
the same tower upright go to the same anchor
post.

ANCHOR
POST

n

\ 
38°

\

\ 38

ANCHOR
POST

38' /
/

ANTENNA
TOWER

ANCHOR
POST

Fig. 3. Anchor post location plan, showing
the equilateral triangle formed by the three

anchor posts.

The anchor posts are 6" x 8" x " I
beams, 16 feet long. Each post is buried 8
feet in a concrete anchor block. These blocks
have the same dimensions as the one used for
the tower base.

Each guy wire contains a turnbuckle near
its anchor post; each turnbuckle is rated at
1,000 pound pull. Figure 4 shows one anchor
post and the various guy wires connected
to it.

Assembly of Tower
As was stated earlier, the tower is con-

structed of 10 -foot sections. The sections are
joined by means of 12" lengths of cold -rolled
steel rods. These extend 6 inches into each

Fig. 4. Closeup of one of the
showing the turnbuckles found

wire.

anchor posts
on each guy

13

of the uprights' of the sections that are joined.
The latter are kept in place by 1/4" machine
bolts inserted in holes through the tower up-
rights and connecting rods.

Actual erection of , such towers depends
upon the facilities available. In most cases
one of two methods is used : either the tower
is completely assembled on the ground (ex-
cept for the bottom section) and then raised
with a derrick and set upon the base section ;
or the tower is assembled one section at a
time in the correct vertical position. The
latter method requires the use of a steeple-
jack. As a matter of fact, the services of a
steeplejack are required annually to clean
and paint the tower with a rustproof paint.

The 85 -foot height of the antenna tower
was the result of a month of experimentation
to find the exact height within practical limits
which gave the maximum reception. Two
hydrogen -filled balloons were used to keep
aloft an experimental antenna. The height
of this combination was raised from 10 feet
above the ground to the 85 -foot height in
1 -foot steps. The antenna was kept at each
testing height for about two hours, and a
field strength test was made using a tele-
vision receiver located on the ground.

Atop the antenna is a glass ball which serves
as a light reflector to warn away approach-
ing aircraft. From the ground it resembles
an airplane beacon light. Two lightning ar-
restors are used: one is located where the
leadin from the antenna approaches the tower ;
the other, at the point where the transmission
line enters the house. Each leg of the tower
is grounded and has 1/4" drain holes drilled
slightly above the ground level.

Fig. 5. The four -bay, co -lateral antenna
mounted on the tower. Some such antenna is
usually necessary in fringe areas to obtain

maximum directional response.

The Antenna

The antenna proper is a Model 400 Finco
co -lateral (see Fig. 5). It is a 4 -bay array
with 12 driven elements for the high band and
8 driven elements for the low band. It re -

(Concluded on page 20.)
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Component Combinations
in Radio Receivers

(Continued from page 7.)

switch). In order to understand fully the
way the capacitor and resistor are combined,
let us refer to the enlarged drawing of this
C and R unit as illustrated in Fig. 3. From
this isometric cross-sectional drawing the in-
dividual resistor and capacitor are readily
evident.

ELECTRICAL
CONTACT

CARBON
RESISTOR

OUTSIDE METALLIC COATING

INSIDE METALLIC COATING

SOLDER

CERAMIC CAPACITOR

ELECTRICAL
CONTACT

Fig. 3 Enlarged isometric cross-section of the
R12 -C13 unit.

The interesting constructional details of
this unit, as well as of the others, is the
ceramic capacitor. The capacitor has two
separate metallic coatings. One coating is on
the inside of the ceramic cylinder and the
other coating on the outside of the ceramic.
These two metallic coatings represent the
plates of the capacitor. The exact amount of
capacitance represented by this capacitor is
determined by a number of factors. One fac-

Industry's OFFICIAL
Buying Guide of Radio -
Electronic -Television
parts and equipment.

 1100 Pages
Hard Cover
Fully Indexed
Over 75,000 Items

Over 7000 illustra-
tions

 Weight -5 lbs.
Size -0%4 x 1O3/á'
Serving the Industry
16 years

V-3
6BÁ6
FM -AM
I F AMP

5.4
6ÁU6

FM
I F AMP

C 3

3MMFI

T'_Jrºfllo
i

_;aók IS0' I

1-6 s-3_rDIODE
455 KC

4

C-19 -
.002T
MF 1I

T-7
Iu+nO
DET

2 10,7 MC 3

I e,?

1

IOOMMF R -I6

15K'r
_J

0R -I 1000 MMF

SOl,MMj C-Itl

SÓ t,fMf:',

47K

V-5
6ÁL5

FM RATIO SET

C-28
3MF

V-6
6ÁV6

AM SETO
1ST AF AMP

Fig. 4. Partial schematic of the Motorola radio chassis HS -211 and HS -230 with "CR" units.
Courtesy Motorola, Inc.

tor is the dielectric material separating the
two metallic coatings, which in this case is,
of course, the ceramic material. The distance
of separation between the metallic plates is

another factor-the smaller the distance, the
greater the capacitance. For the capacitor
under discussion this means the smaller the
thickness of the ceramic cylinder, the larger
the capacitance. The final factor in determin-
ing the value of the capacitance is the corn -

You'll find it
IF:ASTER

in the

MASTER;
No More

Files of

Small I I'
Loose

Catalogs and ,11

Publisher's price $6.50.
Available at special price
of $1.95 thru Parts
Jobbers who absorb part
of cost for privilege of
printing ed on cover.

Literature

When you BUY--SELL--SPECIFY
you must have the MASTER

This single volume replaces all other small catalogs
Over 90% of the products manufactured in the Radio -Electronic -Television
Parts and Equipment Industry are catalogued in this BIG 1100 page
MASTER Buying Guide. Complete descriptions, with specifications and
illustrations are written and compiled by each manufacturer covering
such products as: tubes, instruments, TV parts, transformers, capacitors,
resistors, test equipment, relays, coils and antenna equipment. Also, re-
cording and PA systems, intercoms, tools, hardware, switches and thou-
sands of associated products. IT'S YOUR "RADIO BIBLE -SAVES YOU
TIME AND MONEY.

BE MASTER-Minded-GET your copy NOW
NEW - 16th Edition available
from local Parts Distributor at
the special $1.95 price.

,i11111e i r ® - - _ r
Please mention Successful Servicing when answering advertising.

mon area between the two metallic plates;
the greater this area, the higher the capaci-
tance. Since we are dealing with a cylindrical
capacitor, this area is dependent upon two
dimensions-the length of the metallic coat-
ings that are common to each other and the
diameter of the ceramic cylinder. The greater
this length and the larger the diameter, the
greater the area will be and, hence, the larger
the capacitance.

Coming back to Fig. 3, it can be seen that
the resistor is not inserted all the way into
the ceramic capacitor. At the right-hand end
of the unit some solder is inserted into the
ceramic cylinder and takes on the approximate
shape shown in the drawing. This solder is
used to make electrical contact between the
metal end of the resistor and the inside
metallic plate of the capacitor. In this man-
ner one end of the resistor and one end of
the capacitor are tied together. At the left-
hand side of the ceramic, a piece of wire is
wrapped around the outside of the capacitor
a few times and then soldered to the outside
metallic plate of the ceramic cylinder. This
connection serves as the other lead of the
capacitor. The metallic plates do not neces-
sarily cover the whole length of the ceramic.
The exact length is determined by the amount
of capacitance desired.

In the drawing of Fig. 3, the heavy lines
indicate the metallic coatings of the capacitor.
After assembly this completed C and R unit
is covered with a white coating of some in-
sulating material.

Two Capacitor-One
Resistor Combinations

The second unit of interest to us electrically
consists of two capacitors and one resistor
composing CR -1, in the partial schematic of
the Motorola radio chassis HS -211 and HS -
230 shown in Fig. 4. From the drawing of
this unit as shown in Fig. 5(A), and the
photograph shown in Fig. 5(C), it is difficult

(Continued on page 16.)
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Component Combinations

in Radio Receivers
(Continued from page 14.)

to conceive how it is equivalent to these three
circuit components. The schematic diagram
of this unit appears in Fig. 5 (B) . This three -
element unit only has three external leads.
Lead number 1, around the middle of the unit,
represents the common connection between the
two capacitor components. Each of the other
two leads represents the connection between
one end of the resistor and one plate of the
capacitor. Thus, there is a capacitance of
50 µµf between leads 1 and 2 and also between
leads 1 and 3 of the drawing of Fig. 5(A).
A 47,000 -ohm resistance can be measured be-
tween leads 2 and 3.

This unit is employed as the diode filter in
the a -m detector circuit of the receiver, as

(A)

47 K

(B)

5 0)of

3 5ONpf

Fig. 5. (A) Drawing of a unit composed of
two capacitors and one resistor. (B) Sche-
matic representation of this unit. (C) Photo-
graph of this unit.

can be seen in Fig. 4. When wiring this
special construction into the circuit, lead num-
ber 1 must be grounded. Since each capacitor
is 50 µµf in value, it does not matter which
of the other leads is connected to the detector
transformer ; even if leads 2 and 3 were inter-
changed, the circuit of this unit would still
be the same.

Let us examine the construction of this

Rider Manuals
TV8 and VOLUME 22

Now availoble...TVS, the largest, informa-
tion -packed Television Manual ever pub-
lished . by Rider. Contains approximately
600 models of 52 manufacturers. This
manual completely covers all the vital dato
on production runs through September 1951..

Included are chassis views, voltages, resist-
ance readings, troubleshooting test patterns,
complete alignment procedures...All this.>S
and much more ...indexed and organized
to make your servicing faster ...easier...
more profitable.

2,684 pp., 12 X 15 . $24.00

Just published also...Rider's AM -FM Vol-
ume 22. Completely covers all production
runs of 62 manufacturers from November '

1950 'through August 1951. Includes all
available authorized service -data on .AM -
FM, auto radios, record changers, tuners
and recorders...plus.an by -to -dote Index
for Volumes 16 through 22.

1,520 pp., 9 X 111/2 $18.00

Now available at your jobber.'

JOHN F. RIDER PUBLISHER, INC.
New York 13, New York

double capacitor and resistor combination, A
detailed isometric cross-sectional drawing ap-
pears in Fig. 6. A single carbon resistor and
one ceramic cylinder is used to form this
special filter network. The interesting thing
about this unit is the method of plating the
ceramic.

The outside of the ceramic is covered with
a metallic coating, as shown by the heavy solid
line in the drawing. The inside of the ceramic
also has a metallic coating, as indicated by
the heavy lines ; however, this coating is not
continuous but is split at the center. Consider-
ing the ceramic capacitor as is we find that
we have three separate plates.

Centered inside the ceramic cylinder is the
carbon resistor. At each end of the unit some
solder is inserted. Each end of the resistor,
therefore, makes" electrical contact with a

separate metallic plate at the inside of the
ceramic. A piece of wire is wound around
the outside of the ceramic and soldered to the
metallic coating. This latter wire is centered
on the unit. From the drawing of Fig. 6 we
find:

1. That the outside metallic coating
represents the common plate of
the two capacitors, with' the
center wound wire as its con-
necting lead.

2. That a capacitance exists between
either end of the unit (which
represents a connection between
one end of the resistor and one of
the other plates of the capacitor)
and the center lead. This capaci-
tance is determined primarily by
the common area of the two metal-
lic plates of the capacitor, the dis-
tance between the plates, and the
length of the inside metallic plate.

OUTSIDE METALLIC COATING
ELECTRICAL CONTACT

INSIDE METALLIC COATING

SOLDER SOLDER

CERAMIC CAPACITOR CARBON
RESISTOR

ELECTRICAL
CONTACT

Fig. 6. Detailed isometric cross-section of the
unit composed of two capacitors and one
resistor.

After assembly this unit is covered with a
white insulating coating similar to the other
C and R unit.
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Parallel Capacitor -Resistor Unit

A drawing of the CR -2 unit in the Motorola
schematic as it normally appears is shown at
(A) in Fig. 7, in conjunction with its sche-
matic diagram which appears in part (B).
It consists of a single carbon resistor inserted

ISO OHMS

1O,0ó pf (B)

Fig. 7. Drawing and schematic of the Mo-
torola CR -2 unit.

inside a ceramic capacitor. In this unit, how-
ever, there are only two exposed leads indi-
cating that the resistor and capacitor are
already in parallel. Each end of the resistor
is soldered to a different plate of the capacitor.
A detailed isometric cross-sectional drawing
of this unit appears in Fig. 8. The heavy lines
on the ceramic indicate the metallic plate of
the capacitor. The interesting detail about
this unit is the method of making contact
between each end of the resistor and the
plates of the capacitor.

ELECTRICAL CONTACT

OUTSIDE METALLIC COATING

SOLDER INSIDE METALLIC COATING
ELECTRICAL

CONTACT

SOLDER

CERAMIC CAPACITOR CARBON
RESISTOR

Fig. 8. Cross-sectional diagram of the CR -2
unit.

At the right-hand end, the solder which is
inserted inside the capacitor makes electrical
contact between the inside plate of the capaci-
tor and the resistor. The left-hand end of the
unit has the same physical appearance as the
right end. However, from Fig. 8 we see that
the outside metallic plate of the capacitor is
flush to the left-hand end of the ceramic and
continues for a short distance on the inside of
the ceramic, but does not make contact with
the inside metallic coating. By placing some
solder inside this end of the capacitor, there
is effectively an electrical contact between the
outside plate and the other end of the resistor.
The capacitance of the capacitor is determined
in the same manner as that of Fig. 3.

Units such as these will probably be used
in greater quantities as time goes on. From
the manufacturing viewpoint, their use saves
time in assembly operations. For example,
the three components of the diode filter of
Fig. 5 would normally require 6 separate con-
nections, 2 for each component; but only 3
are required with this special unit.

This also means that the serviceman would
have less work to do if all of the components
have to be changed. However, this is not the
usual case. Thus, if any one, element in these
special C and R units were to become de-
fective, the complete unit would have to be
changed. If these special units are not avail-
able, then standard components of proper size
and ratings can be used if there is enough
space for them.

- END -
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flEF5 TfIE

Solder -seal con-
struction formerly
used only in costly,
large metal -en-
cased capacitors.

Enlarged cut -away
view of Sprague Telecap.

This exclusive hollow eyelet
terminal permits OIL impregna-
tion after the capacitor is molded.

Sprague da molding keeps
the high purity paper and
foil windings uncontami-
nated during manufacture.

that makes
SPRAGUE TELECAPS'

outperform and outlast
other molded tubulars

Actual, on-the-job performance proves the superi-
ority of Sprague "Black Beauties" beyond question.
To find the secret that explains just why they're so
much better, however, you've got to see inside of a
Telecap itself.

The big feature is that every Sprague Telecap is
molded into íts sturdy Bakelite phenolic shell while
its windings are still dry. Any chance of contamina-
tion by moisture or dust during manufacture is avoided.
After molding, the capacitor is vacuum -impregnated
with mineral oil through a tiny eyelet. The lead is
then inserted, the terminal is solder-sealed-and you
have, a capacitor that has maximum resistance to heat
and moisture ... extra high insulation resistance and
superior capacitance stability. In short, a capacitor that
brings you premium quality at no extra cost!

. And that's the secret behind the fact that Sprague
Telecaps are more widely used by leading television
set makers ... and why they're first choice of service
technicians who value their reputations for good work!

Write for "Telecap" Bulletin. It's free!

SPRAGUE PRODUCTS CO.
55 Marshall Street

NORTH ADAMS MASSACHUSETTS

BLACK BEAUTY

TELECAPS''
TELEVISION'S MOST WIDELY USED

MOLDED TUBULARS
Please mention Successful Servicing when answering advertising.
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REPLACEMENT:
Tung -Sol Tubes keep service standards
up to set manufacturers' specifications.

INITIAL EQUIPMENT:
Tung -Sol Tubes meet the highest
performance requirements of
set manufacturers.

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta

Chicago Dallas Denver Detroit Los Angeles Newark

Please mention Successful Servicing when answering advertising.
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How to Save on Aspirin in
TV Servicing

What protection exists for the tv service
shop when, after it pulls a defective tv chassis
containing an old picture tube, the picture
tube burns out while the set is being serviced,
without any negligence on the part of the
service technician. How can the shop owner
convince the set owner that the tube went
West, and still be free from responsibility?
It's going to take a lot of arguing to convince
the customer who must buy a new tube that
the shop is not at fault.

Maybe these incidents do not occur too
frequently, but even isolated cases may be
extremely annoying, if not expensive. If pos-
sible every tv shop should carry insurance
against costs of this kind. Insurance is a

part of the overhead and should be figured
as such. Another protective measure is the
use of a release form which the set owner
signs when the chassis is taken to the shop.
This in turn means giving the customer a
receipt for the chassis showing the serial
number of the picture tube.

Records for the Customers
While on the subject of receipts,it may

be wise to give some thought to a receiver
operating record which is left with the cus-
tomer at the time the receiver is pulled.
Many service calls are made to remedy de-
fects in the receiver which show up on a
single tv channel while the receiver operates
satisfactorily on the other channels. In such
cases, much future argument can be avoided
by checking the performance of the set on
all available channels and leaving a written
record of the performance with the customer.
A duplicate is delivered to the service depart-
ment with the defective chassis.

When the receiver is returned and installed
the improvements in reception are called to
the attention of the set owner. If the receiv-
ing conditions are such that the pictures on
some channels are not all they should be be-
cause of effects external to the receiver, the
written record left with the customer will
prove that this condition existed before ser-
vicing and is not attributable to the service-
man.

Understandably, such records can not be
left when the receiver is completely dead,
but even then it does no harm to leave a
report of the condition of the set. Such a
report would state which tubes indicate active
heaters by glowing or a rise in temperature
of the metal housing, and which do not.

In recording the preserviced condition of
a receiver make certain to examine the pie -

SPECIFICATIONS
Supplied ready to operate, complete with tubes,
antennas, speaker and all necessary hardware for
mounting in a table cabinet or console, including
escutcheon. Power consumption -105 watts.

Chassis Dimensions: 131/2" wide x 81/2" high x 10"
deep.

Carton Dimensions: (2 units) 20 x 141/2 x 103/4
inches.

Net Weight: 17 pounds each.

Sold through your favorite parts distributor.

WRITE FOR CATALOG KD12
AND NAME OF NEAREST DISTRIBUTOR.

ture-tube screen for ion spots and record the
visible condition of the screen. Somehow or
other the public is always more critical after
a repair job than before the service technician
is called. In more than one case, the customer
will notice a brown spot on the tube of his
set after it has been serviced and accuse the
serviceman of switching his tube, when in
reality the spot had been there all the time.

It is also wise to record any damage that
is noticed on the cabinet or the receiver hous-
ing, even if only the chassis is pulled. Why
make repairs on the cabinet if they are not
brought on by your handling?

There are several methods by which the
details of record making may be handled ;
whichever way is selected depends upon per-
sonal preference. The important point is to
leave some sort of a record. Incidentally,
the record should show the serial number of
the receiver, and the manufacturer.

Above all, the service shop should absolve
itself of all responsibility relative to the con-
dition of any of the components contained
within the chassis at the time that the chassis
is pulled. A word-of-mouth statement is in-
sufficient protection against future difficulties.
Have everything in writing, if possible. It
requires a few more minutes of time in the
home but it's worth it in the long run.

The man who uses
RIDER WFi[rs & MANUALS

makes more money!
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Techni-Quiz
Here are some questions you may use
to test yourself on your electronics
know how. The correct answers to
these questions are on page 20.

1. Appearance of a scanning raster on the tv
picture tube but no image, accompanied by
sound from the loudspeaker, indicates
probable failure in the :

(a) r -f stages ,

(b) vertical sync system
(c) video i -f system
(d) low -voltage supply.

2. When the background shading of the pic-
ture becomes darker and the larger objects
smear, first check the :
(a) video low -frequency compensating

network
(b) high -frequency compensating network
(c) horizontal sync system
(d) video i -f system.

3. If a choice must be made it is preferable
to match a transmission line to the antenna
rather than to the receiver. True or False?

4. A light vertical strip down the left hand
edge of the picture probably means a :

(a) bad horizontal output tube
(b) defective damping tube
(c) faulty horizontal drive control.

5. To what frequency should the signal gen-
erator be adjusted when aligning the limiter
stage of an f -m receiver?

6. The minimum required bandwidth of the
i -f circuits of an f -m receiver is :

(a) 50 kc (b) 4 me (c) 150 kc.

ATTENTION! RADIO SERVICEMEN
THERE ARE THOUSANDS OF OUT-MODED
RADIOS IN YOUR "BACK YARD" JUST WAITING
TO BE REPLACED ... AT YOUR SUGGESTION

Here is the custom-built AM -FM chassis
that means BIGGER PROFITS for you!

The NEW ESPEY model 51 1-C
FEATURES

1. AC Superheterodyne AM -FM Receiver.
2. Improved Frequency Modulation Circuit, DriftCompensated.
3. 12 tubes plus rectifier and Pre -Amp Tubes.4. 4 dual purpose tubes.
5. Treble Tone control.
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.
10. 10 watts (max.) Push -Pull Beam Power AudioOutput.
11. 12 -inch PM speaker with Alnico V Magnet.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna. for AM and folded dipole antennafor FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation with switch

for crystal or reluctance pick-up.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA and Hazeltine.
19. Subject to RMA warranty, registered codesymbol #174.

Makers of fine radios since 1928.

Please mention Successful Servicing when answering advertising.

TEL. TRatalgar 9.7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y.,
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Fringe Area I v

ANTENNA TOWER
(Continued from page 13.)

ceives channels 2, 4, and 7 from Detroit,
channel 3 from Kalamazoo, channel 5 from
Chicago, channel 6 from Lansing, channel 9
from Cleveland, and channel 13 from Toledo.

The transmission line feeding the antenna
is home -constructed open -wire line designed
for three -hundred ohms.

The antenna mast is approximately 24 feet
long and is made of 1W' o.d. spring steel
tubing, the type used for making still coils.

A rotator is used with the antenna to ob-
tain the maximum directional resporfse. This
rotator is located 4 feet below the top of the
tower, on a shelf welded to the tower inside
the triangle formed by the uprights. A thrust
bearing located at the top of the tower sup-
ports the weight of the antenna mast. The
shell of the antenna rotator is grounded.

-END-

AT YOUR JOBBER NOW
RIDER TV VOLUME 8

RIDER RADIO VOLUME XXII

63,500
Da ?/aa qlacee
'7eme % 7I ,?

If so, you do not need the

ELECTRONIC ENGINEERING

MASTER INDEX
These indexes are indispensable to

Librarians
 Engineers
 Management
 Government Officials
 Patent Attorneys

Instructors
 Students
 Authors

There are 63,500 references to articles
published from 1925 through 1949, includ-
ing foreign and domestic magazines,
journals, proceedings, declassified govern-
ment documents, technical house organs,
texts, and U. S. Patents, etc., giving a
complete source of information pertain-
ing to electronic and allied fields.
1925-1945 edition-(15,000 entries) $17.50

1935-1945 edition-(10,000 entries) áI0.00
1946 entries) $14 50edition-(7,500
1947-1948 edition -(18,500 entries) $1960
1949 edition-(12,500 entries) $1750

Electronics ResearchPublishing Company,lnc.
Dept. 55 480 Canal St., New York 1 3, N. Y.

AIEE to Present Basic
TV Lectures

The American Institute of Electrical En-
gineers (AIEE) will present a series of six
lectures on "TV Servicing Fundamentals for
Engineers," in New York City on Monday
evenings at 7 P.M. starting on January 14,
1952. The course will be given on a basic
level and is intended primarily for engineers
with a slight knowledge of electronics who
wish to learn about television receivers and
home servicing.

Each lecture will be presented by a differ-
ent speaker who is well qualified on his sub-
ject. The speakers are Mr. Seymour D.
Uslan, Managing Editor of . John F. Rider
Publisher, Inc.; Mr. Eugene Anthony, Prod-
ucts Service Manager, General Electric Co.;
Mr. Archer H. Smith, Senior Instructor,
RCA Institutes, Inc.; Mr. Carl J. Quirk,
Technical Supervisor, Allen B. Du Mont
Laboratories, Inc.; Mr. Bron Kutny, As-
sistant Manager Field Engineering, Emerson
Television Corp.; and Mr. Walter H. Buchs-
baum, TV Consultant, "Radio and Television
News."

The individual topics to be discussed at the
various meetings and the speakers presenting
them are listed below:

General tv receiver, block diagram
(Mr. Anthony)

Antennas, transmission lines, front
end and sound system (Mr. Uslan)

Video i -f, detector, and amplifier cir-
cuits (Mr. Kutny)

Sync, sweep, and power supply cir-
cuits and picture tube (Mr. Buchs-
baum)

TV receiver troubles (Mr. Smith)
Troubleshooting external interfer-

ence, UHF and color television
(Mr. Quirk).

For further information regarding this
course write to Mr. R. Y. Atlee, Engineering
Supervisor, A.D.T. Company, Inc., 155 Sixth
Avenue, N. Y., N. Y.

INDEX OF CHANGES
Model Page Number

Successful Rider Manuals'''.
Servicing From Thru

TELEVISION CHANGES

Belmont 7DX21, Series C 11 2.6 2.13
*211 2.25

C3-1
C4-1

Du Mont RA -105B, Sussex;
RA -108A, Bradford, Mansfield 11 4-5 4.14

Emerson Ch. 120134-H 11 7-1 7-10

North American Philips (Norelco),
PA -2A Duovue 11 5-1 5.3

Sylvania 5130B, 5130M, 5130W,
5140B, 5140M, Ch. 1-290 11 6.1 6-14

RADIO CHANGES

Emerson 646A, 646B 24 21-22 21-27

General Electric 600, 601, 603, 604 '24 21-57 21-60
C22-4

740 24 21-65 21-68

752, 753 24 21-69 21-74
C22-4

The Largest Selling

LIGHTNING ARRESTER
At Any Price!

NO. AT 1 O1

APPROVED

Protects Home and TV `
2%°Set Against Lightning `1ST

Hazards
U.S. Patent No. D-4664

Installs anywhere
 No wire stripping, cutting or

splicing
(Complete with strop and ground wire.)
OVER 1,000,000 IN USE TODAY!

See Your Jobber or Write for
Form No. 84

MANUFACTURING CO., lee.
61 I9M te.. /MINIM, RROOKLVN 4, N. V.

FIRST In rd.dtlon An, 88888

Please mention Successful Servicing when answering
advertising.

RCA 8V90, Ch. RC -618, RC618A;
8V91, Ch. RC -616A, RC -616H 24 19-16 19-2

C20-9
C21-8
C22-5

24 21-26 21-3United Motors, 416387 Packard

United Motors Service (Delco)
R41408, R-1409
R-1410

Westinghouse H -316C7, H -317C7,
H -326C7

H -328C7

24 16-3 16.4
24 19-21 19.2

24 21.18 21-2
C227 C22É

24 22-4 22S

1The Rider Manual Page Numbers given under Tel
vision Changes are for Rider TV Manuals. The volun
number is the number preceding the dash. Volume nut
hers preceded by an asterisk () apply to the 81/2" by 1
page size Manual only.

The Rider Manual Page Numbers given under Rad
Changes are for Rider AM -FM Manuals. The volun
number is the number preceding the dash.

Answers to TECHNI-QUIZ on page 1'
1. (c)
2. (a)
3. False
4. (b)
5. i -f of receiver
6. (c)

High -Voltage Tubular Ceramic
Capacitors

Electrical Reactance Corporation (an Aero-
vox subsidiary) has just added a new type
of high -voltage tubular ceramic capacitor to
their Hi -Q brand line. The type name of
these new capacitors is SI -TV. They are
available in eleven capacitance values from
4.7 to 47 µµf, all with a 6,000 volt rating

5

o

e

o
e
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MOST HYTRON TOOLS
AVAILABLE AGAIN!

Materials shortages are tough. But most of the Hytron tools
are available now. Only the 7 -Pin and 9 -Pin Straighteners will
be scarce. Aluminum and stainless steel are tight ...and we
won't give you an inferior tool.

A word to the wise: order now while these famous tools are
available. Put them to work for you. They'll save your time
... temper ... dollars. Order today from your Hytron jobber.

Pick -Up Stick, 54 net

Probing Tweezers, 354 net

Tube Tapper, 54 net

Soldering Aid, 494 net

Tube Puller,

754 net

7 -Pin and 9 -Pin
Straighteners,
554 ea. net

Auto Radio Tool,
244 net

4,000,000
PICTURE TUBE

REPLACEMENTS

COMING!

Get YOUR Share!
Over 4,000,000 TV sets are now over two years old. Just as electric -
light bulbs dim with age, the picture tubes in these sets are failing.

A tremendously profitable replacement market (conversions too)
is now yours for the selling. And you have lots to sell when you sell
CBS-Hytron picture tubes: The original studio -matched rectangular
- made in the world's most modern picture -tube plant.

You get better than new set performance with greatly improved
tubes. A new black face for better contrast. Convenience of the
Hytron Easy Budget Plan. And a generous six -months -from -date -
of -sale guarantee. A guarantee you can depend on ... because it is
backed by CBS-Hytron.

Go after your share of this tempting business now! Remember: de-
mand for TV picture and receiving tubes is expected to exceed sup-
ply. Military requirements and serious materials shortages are the
reason. Tubes in your stock will be better than gold. Don't over-
buy, but buy enough. CBS-Hytron will do its utmost to help you.

Please mention Successful Servicing when answering advertising.

MAIN OFFICE: SALEM, MASSACHUSETTS
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BELMONT (RAYTHEON)\ Model Pack 27

\C-11048, THE CONSOLE (CH.
12AX27)

C-1401 (CH. 14AX21)

%C-1602 (CH. 16AX23, 16AX25,
6)\ C-1602J,2SERIES C (CH. 16AX29)

Ri M-11056, THE SUBURBAN (CH.

/11
12AX27)

M-1106, THE ROVER (CH.

M-1107, THE BELMONT (CH.

;\ M-1402, M-1403, M-1404 (CH.

14AX21)\ M-1601 (CH. 16AX23, 16AX25,
16AX26)

P-301, SERIES B (CH. 7DX22P)
RC -1405 (CH. 14AX21)

BENDIX
Model Pack 27

T170, 2051, 2060, 2070, 3051,
6001, 6003, 6100, 7001

í CAPEHART
S Model Pack 27

3005-M (CH. (-279, CX-32)
3008-M (CH. C-278, CX-32)
3011-B, 3011-M, 3012-B, 3012-M

(CH. C-281, CX-33)
CT -27, CT -37, CT -38, CT -39,; CT -45 (CH. CX-33DX)

CROSLEY
Model Pack 17\\ 9-422M-LD, 9-423M-LD

10-401, 10-414MU, 10-416MU,

0 10-416M1U, 10-419MU, 10-\ 429MU\ RCD. CH. 700E-33/45
DU-17PDB, DU-17PDM,\ DU-

17PHB, DU-17PHM, DU -17-
PHN, DU-17PHN1 (CH. 359)

DU-20CDM, DU-20CHB, DU -

11e 20CHM, DU-20C0B, DU -20-

COM (CH. 357)
DU-20PDM (CH. 363)

1. RCD. CH. V-950

Model PACK 18\ 10-404MU, 10-404M1U
10-412MU, 10-418MU
10-421MU, 10-428MU

11-441MU (CH. 320)\ 11-442M1U, 11-444MU ((H. 331)

11-443MU (CH. 323)\ 11-453 (CH. 331)
11-454MU, 11.458MU (CH. 323)
11-460MU (CH. 331)
11-461WU (CH. 320)\
11-47081), 11-472B1U (CH. 331)
11-471BU (CH. 320)

"itt 11-473BU (CH. 323)
11-474BU (CH. 331)
11-476BU (CH. 325, 325-1,

325-2)
11-4836U (CH. 331)

11-484MU (CH. 323)
RCD. CH. V-950

RIDER TV Tu -Fue RELEASES

DUMONT
Model PACK 18

RA -117-A1, SUMTERs RA -117-A3, CARLTON
RA -117 -AS, STRATHMORE
RA -117-A6, ANDOVER
RA -117-A7, PARK LANE

ELECTRO VOICE\ Model Pack 26

IR 3000, Booster
EMERSON

ki Model Pack 26
614D (CH. 120095-B), 637A (CH.

120095-B), 649A (CH. 120094-

tve
A), 6508 (CH. 120118-B),
6546 (CH. 120118.8)

661B (CH. 120134-8, 120134-0)
6628, 6638 (CH. 120127-B,

120128-B)
6658 (CH. 120131-B), 666B

1 (CH. 120135-B)
6678, 6688 (CH. 120134.8,

1201344)

JOHN F. RIDER PUBLISHER, Inc. . . . 480 CANAL STREET, NEW YORK 13, N. Y.

y////U/J/U///////J/////1//////1111/1 /'l//1//I//o/////1NW////U//o//////o////i///////////1//////r/H///11/11/
//n////O/007/17//171101 /J INA'

REG. U. S. PAT. OFF.
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6696 (CH. 120129-B), 674B (CH.
120134-G), 6756 (CH. 120129-
B)

6766, 680D, 681B (CH. 120140-
13, 120140-G, 120140-H)

6778, 6788 (CH. 120134-8)
684B, 6858 (CH. 120134-B)
686D (CH. 120140-B, 120140-G,

120140-H)
688B, 689B, 6908 (CH. 120129-

B)

FADA
Model Pack 32

R-1025, R-1050, 5-1015, S-1020,
S-1030

5-1055
5-1055X, 5-1060, 5-1065
56C55, 56070, 56765, S7C20,

S7C30, S7C20, S7C30, Revised
S7C70, 57165
520010, 520720
42.55, 42.64, Tuners used with

'S' Series

FREED
Model Pack 32

54, 55, 56 (CH. 16200
68 (CH. 1620()

101, 102, 103, 104 (CH. 1900)

GAMBLE-SKOGMO (CORONADO)
Model Pack 32

94TV2 - 43 - 8972A, 95TV2 - 43 -
8973A

94TV2 - 43 - 8987A, 94TV2. 43 -
8993A, 941V2.43 -8994A,

941V6.43 -8953A

Model Pack 31

OSRA4.43-8935A
05TV1-43-9014A (CH. 16AY210)
05TV2 - 43 - 8950A, 05TV2.43 -

9010A
05TV6.43.8935A
15RA2-43-9105# (CH. 16AY210)
15TV1 -43-8958A, 15TV1 -43-

9020A, 15TV1-43-9021A

GA ROD
Model Pack 19

12(4, 1205, 1272, 1273, 1276
(94 SERIES)

14(4 (94 SERIES)
14(T4 (97, 98 SERIES)

1472, 1476, 16(4, 16(5, 16(6

(94 SERIES)
16(14, 16(15 (97, 98 SERIES)

1672, 1613 (94 SERIES)
19(6, 19(7 (97, 98 SERIES)

1042, 1042G Late, 1042GÚ,

1042T Late

1043, 1043G Late, 1043GÚ,

1043T Late
1142 Late, 1143 Late

1244, 12440 Late,

12447 Late, 1244TX

1245, 12450 Late,

12457 Late, 12457X

1344 Late, 1345 Late,
1546, 1546G Late,

15467 Late

1547, 1547G Late,

15477 Late

1548, 1548G Late,

15487 Late

1549, 1549G Late,

15497 Late

1646 Late, 1647 Late, 1648

Late, 1649 Late, 1671 (97, 98
SERIES)

1672, 1673, 1674, 1675 (97, 98

SERIES)
1900 (97, 98 SERIES)
1974, 1975 (97, 98 SERIES)

20421 Late, 20437 Late
25461 Late, 2547T Late, 25487

Late, 2549T Late

GENERAL ELECTRIC
Model Pack 19

10(101, 10(102, 1071, 10T4,

1075, 1076, 12(101, 12(102,

12(105

1244GU,

1245011,

1348
1546GU,

1547GU,

1548GÚ,

15496U,

(B 160, 1606, 162, 163 (CH. 101)
170 (CH. 101A)
173

902, 903, 910, 911 (CH. 103)

1400, 14006 (CH. 100)
1401 (CH. 105)

1600, 1600B (CH. 101)
1605, 16056, 1610, 16108 (CH.

102)

1700C, 17010, 1720, 1721

119CM, 119CDM (CH. 112107)
119M5A, 119M5D, 119M50,

119M51, 119M5M, 119M5R
(CH. 112114)
119M51, 119M5M, 119M511

321CD2M, 321CD20, FUTURA,
321 SERIES (CH. 112127)

321CF, 321C2M, CAVALIER (CH.
112127)

RCD. CH. WEBSTER 100
SYLVANIA

Model Pack 25
25M (CH. 1-387-1)
71M-1, 728.1, 72M-1 (CH.

1-502-1)
746-1, 74M-1 (CH. 1-437-1)
758, 75M (CH. 1.437.1)
RCD. CH. VM-950

Model Pack 23
72M, 73M (CH. 1-366)
4120M, 41306 (CH. 1-260,

1-261)
4130E (CH. 1-260)
4130M, 4130W (CH. 1-260,

1-261)
6110X (CH. 1-261)
6120B, 6120M, 6120W (CH.

1-260, 1.261)
61308, 6130M, 6130W (CH.

1-260, 1-261)
7110X (CH. 1.366)
7110X8 ((H. 1-441)
7110XF (CH. 1.366-66)
7110XFA (CH. 1.442)
7111M (CH. 1-441)
7111MA (CH. 1.366)
7120B, 7120M, 7120W (CH.

1-366)
71208F, 7120MF, 7120WF (CH.

1-366-66)
7120MFA ((H. 1-442)
71308, 7130M, 7130W (CH.

1.366)
7130BF, 7130MF, 7130WF (CH.

1.366-66)
7130MFA (CH. 1.442)
7140MA, 7140WA (CH. 1-437)

WESTINGHOUSE
Model Pack 21

H-618716 (CH. V-2150-186, V-
2150-186A, V-2150-186(, V-
2150-186CA)

H -620K16, H -622K16 (CH. V-
2150-186, V-2150-1866, V-
2150-186C, V-2150-18601)

H -625T12 (CH. V-2150-197)
H-626716 (CH. V-2172)
H -627K16, H -628K16, H -629K16

(CH. V-2171)
H -630T14 (CH. V-2176)
H -636T17 (CH. V-2175)
H-637714 (CH. V-2177)
H -638K20 (CH. V-2178)
H -643K16 (CH. V-2179, V-

2179-1)
H -648T20, H-652020 (CH. V-

2201-1)
H -660C17, H-661(17 (CH. V-

2203-1)
H -662K20 (CH. V-2201-1)

ZENITH
Model Pack 21

120268 (CH. 20122)
12027E, 120278, 12029E,

J2029R, 12030E, 12030R (CH.
20521)

12040E, J2042R, J2043R,
12044E, J2044R (CH. 20521)

J2051E, 12053R, J2054R,
12055R (CH. 20J22)

1212612 (CH. 21121)
12127E, 12127R, 12129E,

12129R, 12130E, J2130R (CH.
21120)

12140E, 121428, 12143R, `
12144E, J2144R (CH. 21J20)k

12151E, 12153R, 12154R, k
12155R (CH. 21121)

12868R, 13069E (CH. 20121)
12968R, 13169E (CH. 21120) \

12(107, 12C108, 12(109

VERSION)
1201, 1271, 1273, 1274; 1273,

1214 (B VERSION)
16(113, 16(116, 1673, 1614
17(101, 17(102, 815

RCD. CH. GE P14

Model Pack 31

1277

14(102, 14(103, 1472, 1413
16(110, 16(111, 16(115

1601, 1602, 1611, 1612
ENERAL INSTRUMENT
Model Pack 31

45, ELECTUNER

IALLICRAFTERS
Model Pack 28

745, 747, 748, 750, 751, 760,
761 (CH. D919120)

818

832, 833 (CH. 1919120)
810A, 815, 822, 870, 871, 880
148086, Preliminary

0FFMAN
Model Pack 29

TUNER
630, 631 (CH. 159)

630, 631 (CH. 170)

632, 633 ((H. 160)
632, 633, 634, 635 (CH. 171)

866, 867, 868 (CH. 171)
866A, 867A, 868A (CH. 173)
810, 871, 872 (CH. 170)

876, 877, 878 (CH. 171)
876A, 877A, 878A (CH. 173)
890, 891, 892 (CH. 175)

RF-6, RF-7, RF-6, TUNERS
246707, 24M708 (CH. 187, 1876,

187C)

836, 837, 840 (CH. 153)

847, 848, 849 (CH. 156)

856, 857, 858 (CH. 153)

860, 861, 862 (CH. 157)
946, 947, 948 (CH. 164)

950, 951, 952 (CH. 172)
950A, 951A, 952A (CH. 174)

960, 961, 962 (CH. 176)

KAYE-HALBERT
Model Pack 30

231, 232, 233 (CH. 231, 242)
234, 239, HIDEAWAY (CH. 231,

242)
235, 240, WINDSOR (CH. 231,

242)

236, NORMANDY (CH. 231, 242)
231, CAMBRIDGE (CH. 231, 242)
238, 731, 733 (CH. 231, 242)

MAGNAVOX
Model Pack 30

CT -232, CT -236, C7-239, CT -240,

C7-244, CT -245, C1.246, CH.

C7-247, CT -248, CT -249, CH.

CT -250, CT -251, CH.

CT -252, CT -253, CT -255, CH.

CT -257, CT -258, CT -259, CT -260

CT -262, C7-263, C1-264, C7-265,

CT -266, CT -267, CT -269

(SERIES 103 CH.)
CT -270, C7-271, CT -272, CT -273,

CT -274, CT -275, C7-276, CT -

277, CT -278, CT -279, CT -280,

CT -281, 1-282
CT -283, CT -284, CT -285, C1-286,

CT -287, CT -288, CT -289, (7-

290, CT -291, CT -293, CT -294,

CT -297 (SERIES 103 CH.)

CT -295, CT -296

MAJESTIC
Model Pack 30

7P1, 7P2, 7P3, 7P10, 7P11 (CH.
101A)

7PR12, 7PR13 (CH. 101C)

9P4, 9P5 (CH. 103)
9PR8, 9PR9 (CH. 103A)
17DA, 17GA, 17HA (CH. 101D)
120, 121, 1216 (CH. 99)
141, 1416 (CH. 100)

141C (CH. 1016)

142, 1426 (CH. 100)
143

1710 (CH. 101A)

HILCO
Model Pack 22

50-T1483

50-T1600, 50-71632, 50-11633

(CODE 122)
50-71630 (CODE 121)
50-T1630 (CODE 122)
51-114438, 51-714431, 51-

71443M
51-71443PL, 51-T1443PM, 51-

T1443PW
51-71443X, 51-T1443XL
51-71601, 51-116017, 51.71602

(CODES 121, 122)
51-71634 (CODES 123, 124)
52-71810, 52-71812, 52.71840,

52.71842, 52.11844, 52-

71882, 52-T2110, 52-12142
(CODES 122, 123)

RCD. CH. M-22
HILHARMONIC
Model Pack 22

C-6161, 1.616, 1116, 5816

ILOT
Model Pack 20

TV -125, TV -161, TV -163, TV -165
RCA
Model Pack 20

97256 (CH. KCS38C)
9TW309 (CH. KC541.1)
9TW390 (CH. KCS31-1)
51000 (CH. KCS31.1)

SPARTON
Model Pack 24

5025, 5026, 5076 (CH. 2655160)

50256A, 50758A (CH. 2655170)
5029, 5030 (CH. 26SD160)

5035, 5036, 5037 (CH.

26551601)
50766A, 5077BÁ (CH. 26SS170)
507668 (CH. 26SS1606)
5077 ((H. 2655160)

50776 (CH. 26551606)
507866, 507968, 5080B8 (CH.

26SD170, DELUXE)
5079, 5080 (CH. 2650160)
50798 (CH. 2650170, DELUXE)
5082, 5083 (CH. 2650170)
5082, 5083 (CH. 26SD170X,
26SD170XP)

5085, 5086 (CH. 25RD190)
5088, THE WESTMONT (CH.

2650170)

5089 (CH. 2650170)

5090, THE SPARCRAFT (CH.

2650170)

5101, 5102, 5103 (CH. 2655170,

2655170P)

5104, 5105 (CH. 26551700,

26551700P)
5152, 5153, 5154 (CH. 2655170,

2655170P)

5155, 5156, 5157 (CH.

2650170X, 265D170XP)
5158 (CH. 2650170, 26SD170P)
5170, 5171 (CH. 2550201)

5182, 5183, 5188, 5189 (CH.

2650170, 26SD170P)

STEWART-WARNER
Model Pack 24

9120-A, 9120-B, 9120-C, 9120-0,

9120-E, 9120-F

9121-A, 9121-8
Model Pack 25

9203-A

STROMBERG-CARLSON
Model Pack 23

24C, 24CM (CH. 112126)
24RP, 24RPM, 24 SERIES (CH.

112119) RCD. CH. S14029
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Successful Servicing, December, 1951

A monthly summary of the price
changes of electronic components and
materials on the market, as well as
information about new and discon-
tinued items. These reports are sup-
plied by RADIO'S MASTER, pub-
lished by the United Catalog Pub-
lishers, Inc., New York City. These
reports are furnished in the hope
that they may help you in purchas-
ing, and in keeping your inventory up
to date. A complete description of
each product is found in RADIO'S
MASTER 16th Edition.

Price Increases
ALTEC LANSING-Price increase on their items

in following categories: racks; blank panels;
transformers; diapragm & voice coil assemblies;
horn throats; "Voice of the Theatre" speaker sys-
tems; amplifiers; low frequency horns; high fre-
quency multicelfular horns (less speaker) and
power supplies.

SCHAUER MFG. CORP.-Advised of a rise in price
on most of their line.

SYLVANIA ELECTRIC-Increased prices of all
sub -miniature tubes except 6AD4, 6BA5, and 6K4.

TRIAD TRANSFORMER-G-2 Input Geoformers,
increased to $20.08 Net.

Price Decreases
ALTEC LANSING -2113 Microphone and 28A Lapel

Microphone reduced in price.
AMERICAN PHENOLIC CORP.-Lightning arres-

tors No. 155-338 reduced to $1.50 each.
DUOTONE CO.-Reduced shockproof nylon needles

No. 25 ,to $10.50, and No. 25M (micro -groove) to
$8.75, both dealer price.

G. E.-Reduced receiving tube 6BF5 to $2.00 List,
and tv picture tube 24AP4 to $76.00 Net.

HYTRON RADIO-Reduced prices on tv picture
tubes 17BP4A, 20CP4, and 20DP4A.

NATIONAL UNION-Reduced prices on Video-
tron picture tubes as noted: 17" rectangular to
$27,25 Net; 19FP4 to $49.00 Net; 20" rectangular to
$41.00 Net and 21" rectangular to $43.25 Net.

RAULAND CORP.-TV tubes 17AP4, 17BP4A,
17HP4, 20CP4, and 20HP4 reduced.

REINER' ELECTRONICS CO.-Advised reduction
of No. 5 Type Z, and No. 7 Type Z "Leads" to
$9.95 Net.

SYLVANIA ELECTRIC-Reduced 5 tv picture
tubes. 6AG5 radio receiving tube reduced to
$2.40 list.

TUNG-SOL ELECTRIC-Reduced prices about
20% on cathode-ray picture tubes 16RP4, 17BP4A,
and 20DP4A.

VAN. CLEEF BROS.-Reduced prices on quantity
purchases of 30 and over for No. 10 plastic elec-
trical tape.

WEBSTER-CHICAGO CORP.-Nylon phonograph
needles Model NE -37 reduced tó $.80 Catalog Price.

New Items
CENTRALAB-Added trimmer 822-EZ at $.90 Net;

controls BB -105 at $1.50 Net and capacitors TV4-
502 and TV5-502 at $1.35 Net.

CLAROSTAT MFG. CO.-Introduced new Belmont
tv ballast tube No. B917571 at $1.80 Net 2 watt
rating wire wound controls, No. 43-1500 ¿e 43-2500
at $1.25 and No. 43S-1500 & 43S-2500 (with switch)
at $1.85. Also added 3 watt rating wire wound
controls, No. 58-1500 & 58-2500aí $1.25 and 58S-1500
& 58S-2500 (with switch) at $1.85. All prices areNet.

ELECTRONIC MEASUREMENTS CORP.-Added
Tube, Battery, Ohm and Capacity Tester, Model204 at $55.90 and Vacuum -Tube Volt-Ohmeter,
Model 106 at $35.90.

ELECTRO-VOICE-Model 3002 self -tuning tvbooster introduced at $23.70 Net.
FEDERAL TELEPHONE-Added complete newline of selenium rectifier stacks.
GARRARD SALES CORP.-3-Speed record players,Model "M" and "MC" added at $24.50 and $29.65Net respectively.

GENERAL CONTROL CO.-To their line of
switches and controls have been added No. A.C.O.
at $10.00 Net and DU.OP at $1.90 Net.

G. E.-Added dual stylus assembly No. RPJ-013 at
$18.60 Net for use with G. E. triple -play cartridges,
and I.F. interference eliminator model RLW-008
at $4.50 Dealer Net. Also added glass rectangular
tv tubes: 17VP4 at $36.50 list; 20LP4 at $54.50
list; 21EP4, with cylindrical face at $57.50 list and
21LP4, with cylindrical face at $57.50 list. "In-
asmuch as there has been very little, if any, sales
to set manufacturers of the above 4 new -types,
there will be undoubtedly little demand for re-
placement business in the next few months."

HYTRON RADIO-Added new tv picture tubes:
17HP4A; 19QP4; 20HP4A; 21EP4A and 21FP4A.

INDUSTRIAL PRODUCTS SÚPPLIERS - Now
marketing 6 new tv glare reducers.

INSULINE CORP.-Added No. 424 silver-plated
beryllium plug; No. 327 & 328 Clip -on, and 329
Prod Test Leads; #867 insulated spade lugs;
#1899 high voltage tip jack; #4086 rack dolly,
and #6113 and #6114 lightning arrestors.

JFD-For use with open wire transmission lines,
a new lightning arrestor No. AT 107 at $2.25 Net.

LANSING SOUND -9 new cabinets added to their
"C" series, and Model 1217-1290 horn -lens assembly
added at $31.50 Net and Model 175 DLH, a com-
plete driver, lens, and horn assembly added at
$114.00 Net.

POTTER & BRUMFIELD-5 new "MT" relays
added to their line.

RCA-Added test and measuring equipment types
WG-220, direct probe cable at $3.75; WG-291,
crystal diode demodulator probe at $7.95; WP -
25A, tv Isotop, topped auto -isolation transformer
at 1'17.95; WV -77A, Junior Voltohmyst at $47.50,
all suggested dealer prices. Also added No. 213A1,
Antenna Harness Kit at $1.20; No. 215A1, tv an-
tenna (channel 2-13) less mast $8.10; 215X1, light-
ning arrestor (outdoor and indoor) at $.75 each;
229A1, Fb, folded dipole antenna and reflector
(less mast) $4.56 all suggested dealer prices.
Added tubes 6BQ7 at $3.20 list, 6X8 at $2.65 list
and kinescope 19AP4-A at $65.00 list.

RIDER, John F.-Introduced TEK-FILE, new
monthly data service, at $2.00 per Pack.

SYLVANIA ELECTRIC=Added 7 tv picture tubes
to their line.

TRICRAFT PRODUCTS CO.-Antenna T-52 intro-
duced at $9.95 list.

TV DEVELOPMENT CORP.-Added to their line
of conversion mask escutcheons and kits, model
ME -20 at $4.87 Net and MEK-20 at $12.26 Net.

WEBSTER-CHICAGO - Added recording wire
album Model 2916 at $.60 Catalog Price.

WESTINGHOUSE-Added electronic tubes WL-
5934 at $15.00 Net and WL-5974 at $220.00 Net.

Discontinued Items
BAKER MFG. CO.-TV self-supporting towers No.

22, 35, 48, 62 have been discontinued due to diffi-
culty in securing materials.

BELDEN MFG. CO.-Temporarily discontinued the
following items for the duration of the emergency.
8000 and 8002, bare aerial wire; 8008 and 8009
solid held aerial; 8011, 8012 and 8013 solid tinned;
8200, leadin wire, 8235, 300 Ohm (heavy duty)
transmission line and 8782 and 8783, juke box cable.

CENTRALAB-Discontinued dual concentric con-
trols SBB-518-S.

G. E.-Due to a lack of demand, discontinued pic-
ture tubes 8AP4, 12LP4, 12KP4, 16AP4 and 19AP4.

HYTRON RADIO-Discontinued special purpose
tubes 10Y and 864.

INDUSTRIAL PRODUCTS SUPPLIERS -4 TV
"Gla-Reducer" models discontinued.

LANSING SOUND-Discontinued Model 175H highfrequency unit and horn.
PENN BOILER & BURNER-Telecote paint hasbeen dropped from their line.
POTTER & BRUMFIELD-Discontinued relaysSMSDG and SM5LG.
REK-O-KUT - Temporarily discontinued ModelsT -12H and T -43H, dual speed 12" transcriptionturntables due to lack of materials.
TRIMM, INC.-Discontinued 26 items on their lineof headsets and accessories. Also discontinuedtheir complete line in their "V" series of wirewound controls.
WEBSTER-CHICAGO-Discontinued 5 items intheir line of phonographic equipment.

Miscellaneous Changes
EBY SALES CO.-Revised their entire line of radio,television and electronic products adding itemsand revising prices.
JFD-Revised their line of mounts, accessories andwire to include new items and price revisions.
MIDDLETOWN MFG. CO.-Revised their . entireprice line of metal products.
PENN BOILER & BURNER-Prices revised ontheir Penn Teletowers.
WESTINGHOUSE-Revised prices on 25 industrialreplacement tubes.
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Rider TV TEK-FILE Cumulative Index
Now Available!

The Rider TV TEK-FILE Cumulative
Index, a FREE, 8 -page, 81/2 x 11 inch booklet
listing the tv receiver manufacturers and
models in TEK-FILE with their pack and
file numbers, is now available at radio and tv

parts distributors all over the country. The
index, which is just as easy to use as the
Rider radio and tv indexes, also lists for each
model its Rider Manual page number.

In addition to the TEK-FILE listing, the
index contains simplified instructions on how
to file TEK-FILE in a filing cabinet or binder.

INTERNATIONALLY

PREFERRED

([c t((311
(),-(1 )

Ersin MULTICORE Solder gets ap-
plause in any language! The origi-
nal 3 -core solder and the only solder
in the world made with non -cor-
rosive, extra -active Ersin Flux.
Melts rapidly! Bonds properly!
Works on difficult metals! Holds up
after you've delivered the job! Saves
you time and money! Write for
FREE SAMPLE - Multicore Sales
Corp., Dep't S., 164 Duane St., New
York 13, N. Y.

Please mention Successful Servicing when snawering
advertising.
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RADIO
CHANGES; ti o \

Emerson 646A, 646B
Figure 1 is a schematic diagram showing

the circuit modifications to be made, when
a 5 -pole, 2 -position power transfer switch is
used instead of the original 6 -pole, 2 -position
switch.

General Electric Models 600, 601, 603,
604

On early receivers, oscillator instability
may be caused by the defective coupling wind-
ing on the L2 oscillator transformer. To
remedy this, connect C15, a 56-µµf capacitor,
as shown by the dotted line in the schematic
to replace coupling winding, which should
be disconnected.

Loose speakers which are due to broken
cabinet studs may be repaired by heating the
ends of the studs with a soldering iron and
spreading them against the speaker frame.

General Electric, 740
In the schematic diagram, add an antenna

primary to loop Ll, connecting it to the ex-
ternal antenna terminal through a 0.005-0
capacitor. C23, and to the chassis through
another 0.005-µf capacitor, C33. A convenient
chassis connection for 03 is the chassis
ground terminal on the phono jack. Item
RLL-041 (L1, loop) which is no longer avail-
able, should be deleted from the Replacements
Parts List, and item RLL-044, (L1 loop
with antenna primary) added. The symbols
C-23 and C-33 should be added under the
stock item UCC-039.

General Electric, 752, 753
In the schematic diagram, add an antenna

primary to loop, L3. One side of this loop is
connected to the chassis ground and the other
side to the antenna terminal. Item RLL-039
(L3, loop) which is no longer available,
should be deleted from the Replacement Parts
List and RLL-042 (L3, loop with antenna
primary) added in its place.

RCA 8V90, Ch. RC -618; RC -618A,
8V91, Ch. RC -616A, RC -616H

A resistor R35 has been added in the mixer
grid circuit, inserted between pin 3 of the
selector switch (S2 front) and connection F
of the A oscillator coil. For chassis RC -618
and RC -618A, the resistor is 560 ohms (in
some sets, two 1,000 -ohm resistors in parallel).
For chassis RC -616A and RC -616H, the re-
sistor is 390 ohms.

115V.
AC
DC

O
I-

R -I3

2200

B+

+ 80
C 12 R-14
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90V. SW -ID TO JUNCTION

1

OF R-8 8 R-10

B ) SW -2A (ON VOLUME CONTROL)BATTERY 4,5V.
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/-C "A"
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SWITCH
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TO Ny0 crm C -I5
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R-17

1000

05

C -21

\\\
NOTE: THIS ALTERNATE CIRCUIT IS EFFECTIVE ONLY WITH TRANSFER SWITCH PART NO. 510081

Fig. 1. Circuit of the Emerson 646A and 646B, showing modifications required when
changing the power transfer switch.

Westinghouse H -316C7, H -317C7,
H -326C7, H -328C7, Service Hint

The above models are equipped with built-
in antennas for a -m and f -m reception and
terminals are provided for connecting an ex-
ternal antenna for f -m reception in weak
signal areas. In special cases where it is

desired to receive weak a -m signals, an ex-
ternal a -m antenna can be connected as follows.

Solder a 3 -lug terminal board (part no.
V-3376) to the r -f tuner plate so that new
components will not extend beyond rear of
chassis.

Connect a 2,200 -ohm, 1/2 -watt resistor (part
no. RC20AE222M) and a .0005-µf capacitor
(part no. RCM20A501K) in series as shown
in Fig. 1.

Connect the resistor to terminal 3 on the
chassis with a rubber or thermoplastic cov-
ered wire of suitable length.

Connect approximately 9" of the same kind
of wire to the capacitor as shown in Fig. 2.

Tie knot #1 approximately 3" from the
capacitor.

Run a lead through a hole near the left
end of the back cover and tie knot #2 close
to cover. (The knots are for strain relief).

Below, Fig. 1. Circuit required for reception
of weak a -m signals on Westinghouse II -
316C7, H -317C7, H -326C7, and H -328C7.

Right, Fig. 2. Actual method for adding
circuit.

0005
NO.3 TERMINAL

EXT.
.uf 220051 L lO

ANT.- /

LOOP

AVC

United Motors, 416387 Packard
The value of the cathode resistor ground-

ing the cathode of the i -f amplifier tube,
6SK7, has been changed from 390 ohms to
270 ohms. In the Service Parts list, the
service part number should now read A271
and the description is now 270 ohms, % watt
insulated resistor. The illustration number
is still 48.

RIDER MANUALS .Fli lÑ THE GAPS`

nierf Motors Service (Delco),
R-1408, R-1409, R-1410

Although the dry cell batteries for the
Delco household radios models R-1408, R-
1409, and R-1410 are no longer available
through United Motors Service, a satisfac-
tory service battery is available from other
sources for each of the models.

For the R-1408 and R-1409 models the
Eveready battery 754 or the Ray -o -vac battery
AB878 will adequately provide the voltages
required and mount in the cabinet. In the
case of the R-1410 radio the Eveready battery
753 or the Ray -o -vac battery AB878 is a

satisfactory replacement.
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