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Preferred for modern set servicing

Service technicians get greater coverage with less

investment; more practical service features;

and easier, faster installation with the IRC Type
Q Control. Here’s a dependable, basic control that
is directly designed for modern set servicing. For
appearance, performance and price. .. there’s none
better. So why settle for less? Tell your Distributor
you want Q Controls . . . most servicemen do.
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KNOBMASTER FIXED SHAFT

Q Control standard shaft

is knurled, fiatted and slotted
—fits most knobs without
alteration.

" lﬁ
~
INTERCHANGEABLE FIXED SHAFTS

Exclusive IRC convenience
feature —provides fast
conversion to ""specials’, with
FIXED shaft security.

15 types available,

1/4”” LONG BUSHING-

Accommodates all small sets,
yet handles large set
needs perfectly.

7 STANDARD TAPERS

Full coverage of all taper
requirements is provided in
the Q Control.

94 RESISTANCE VALUES

For TV, AM and FM coverage,
94 values of plain and tapped
controls are furnished.

QUALITY APPEARANCE

The handsome professional
appearance of IRC Q Controls
lets you point to your work
with pride.

)

The smooth, quality of "feel”
of a Q Control contributes to
customer confidence.

-
TYPE 76 SWITCHES

Either of two type IRC switches
attached as quickly and easily
as a control cover—meets all

your requirements.

This 8 page catalog gives
you all the facts . .
for your free copy now—

. Send

INTERNATIONAL RESISTANCE CO.
Dept. 363, 401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Co., ltd., Toronto, licensee
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TV CAPACITOR SERVICING DATA

For Every Manufacturer from A to Z

FREE FROM SPRAGUE

T A el = i L B e

These two pocket-size manuals are the hottest
radio-TV servicing guides ever produced. Both
contain the most complete—and the most up-to-
date—capacitor replacement information avail-
able ANYWHERE!
Keep them both handy and you’ll never have to
thrash around for the right capacitor replacement
information. Sprague makes them all, Sprague lists
themall, and Sprague distributors know them all—all
tohelp youhandleevery capacitorjobrighteverytime.
What’s more, you don’t have to pay a red cent for
these valuable, expensive-to-prepare, expensive to keep
up-to-date manuals. You can get them both FREE from
Sprague distributors located in every sales area in the
United States. We’ll be glad to send you the name of the
one nearest you. Or, for 10c to cover postage and mail-
ing, we’ll gladly send you the manuals direct from
Sprague Products Co., 105 Marshall St.,, N. Adams, Mass.

SPRAGUE

WORLD’S LARGEST CAPACITOR MANUFACTURER

Sprague Products Co. is the Distributors’ Division of the Sprague Electric Co.
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PD-1
PACKAGE

Here's a versatile assortment of wire-wound controls with a
selection of the most popular Pick-A-Shaft field-attached shafts,
packaged in an attractive, convenient, hinge-cover box.

The PD-1 includes eight different values of the well-known Clarostat
Series A10 (4-watt) wire-wound controls, eight Pick-A-Shaft* shafts (two
each of the four most popular types); and a handy mounting-nut wrench.
For focus controls alone, the assortment services over 2000 TV set models! Also
provides for other functions such as width, linearity, balance and gain. Included is
a data sheet listing TV manufacturers’ part numbers with proper replacements from
this assortment.

And of course the controls may be used in various test equipment, radios, hi-fi systems,
industrial electronics, etc.

W

AT
cLAROST and don’t overlook those
FUZOHM

ot wiice 307

st CLAROSTAT RESISTOR CARDS!
Ir"’-? (t: : B@g@ GK-1|20 most popular 10-watt wire-wounds | (1 ohm to 25K) .
«;‘,}f i—J' : a haed = GK-2 |32 most popular 2-watt wire-wounds (5 to 2000 ohms)
e St 3:/ - GK-3 36 most popular 5-watt wire-wounds | (1 to 4000 ohms)
o o — gl S GK-4 |54 most popular 5-watt wire-wounds | (1 ohm to 10K)
™= GK-5|50 most popular 10-watt wire-wounds (1 to 9000 ohms)

W r ”
,a;hﬂ"d GK-6 (45 most popular 10-watt wire-wounds | (5 ohms to 50K)

GL-1 (12 “Fuzohm’’t 7.5-ohm fuse-type resistors

Order Your PD-1 Package Today!

Clarostat distributors have it waiting for you. Take advantage of this time- and money-
saving assortment. Ask for latest Clarostat Catalog—or write us.

LAMTJSW 510 o
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The eye is one of the most im-
portant sense organs in the human
body. Its function can be likened in
many ways to that of a simple type of
television antenna. The eye receives
light waves: whereas, the antenna
receives radio-frequency waves.

Limitations

Both the eye and the antenna
have limitations in what they can do.
The human eye can perceive only a
limited range of light frequencies.
This frequency range extends from
redat the low end of the visible spec-
trum to violet at the high end. One
might say that the eye is ''tuned'' to
this range of light frequencies in
much the same manner that a tele-
vision antenna may be tuned to a

certainband of televisionfrequencies.

The RF response curve of a simple
type of television antenna closely re-
sembles the light-frequency response
curve of the human eye.

Another limitation of human
eyes and antennas is the inability to
isolate a weak source of energy in
the presence of strong sources of
energy. An example of this, in the
case of the human eye, is the fact that
a néon sign will appear dim in the
daytime. Although the neon sign is
the same brilliance day or night, the
surrounding light has reduced the
apparent brilliance to a very low
level and the eye has difficulty in
seeing the neon sign. A simple form
of television antenna also has diffi-
culty inisolating a signal in the pre-
sence of high-level atmospheric noise
and strong local interference. It
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the EYES of
TV
RECEIVERS

by GEORGE B. MANN

might be said that the antenna is
blinded by the interference.

Another limiting factor associ-
ated with the eye and the antenna is
the amount of receiving area pre-
sented to the incoming wave. The
total receiving area which the eye
presents to the incoming lightis very
small. If the light intensity is very
low, the amount of light striking the
retina in the eye will not be great
enoughto cause a response whichthe
humanbrain caninterpret. Similarly,
the simple television antenna pre-
sents a limited area to the incoming
radio wave. If the incoming wave is
weak, the receiver will detect the
signal but it will be unable toproduce
a usable picture.

Another comparison between
human eyes and television antennas
is the limited range of directionfrom
which maximum energy can be re-
ceived at any one instant. Whenlook—
ing straightaheadat a certainobject,
there is a circular field of clear
vision around this object. Asthe eye
is shifted, the field moves; and as
this field of clear vision moves farther
away from the object, the object be -
comes less distinct. The field in
front of the eye is analogous to the
field directly in front of the antenna.
As the antenna is turned away from
the energy source, the amount of
energy which the antenna canreceive
becomes less. This characteristic
of a television antenna is referredto
as directivity.

These limits are imposed upon
the human eye because of the basic

make -up of the eye. The human eye
as a receiving element cannot be
changed to accommodate other fre-
quency ranges or wider bandwidths.
In contrast to this, the antenna re-
ceiving element can be designed for
any particular range of radio fre-
quenciés and canalso be designedfor
a certain bandwidth. This allows us
to obtain greater versatility in
antenna performance.

An example of this versatility
is in overcoming the limitations of
bandwidth. A receiving element
composed of thin conductors like
those shown in Fig. 1A has a narrow
bandwidth. This means that the re-
sponse to signals drops off rapidly
at either side of the resonant fre-
quency. A tunedelement canbe made

* * Please turn to page 81 * *

(A} Small-Diameter Elements.

a bl G )

I

(B) Large-Diameter Elements.

{C) Conical Elements,

=y

(D) Fanned Elements.
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P

(E) Multiple Elements.

Fig. 1. Receiving Elements Showing Meth-
ods of Increasing Bandwidth.



You can depend on BUSS fuses to operate prop-
erly under all service conditions. This means that
BUSS fuses will open and prevent further damage to
your customers’ equipment when there is trouble on

If you want

And just as important, BUSS fuses won’t blow

A 99 when trouble doesn’t exist. Users are not annoyed with
rou e- 1 ' ree useless shutdowns caused by needless blows.

To make sure of this “trouble-free”” operation —

fuses in all every BUSS fuse normally used by the Electronic In-
A

dustries is tested in a sensitive electronic device. Any
fuse not correctly calibrated, properly constructed and

Sizes and f'ightdin all physical dimensions is automatically re-
jected.

A complete line of fuses is available. Made in

types o dual-element (slow blowing), renewable and one time

types . . . in sizes from 1/500 ampere up — plus a
companion line of fuse clips, blocks and holders.

' u R N When it’s a fuse you need — think first of BUSS.
You will be protecting both the product and your

good name against troubles and complaints often
5 caused by use of poor quality fuses.
&

For more information on BUSS and FUSE-
TRON small dimension fuses and fuseholders . . .
Write for bulletin SFB.

Makers of a complete line of fuses
for home, farm, commercial,
electronic, automotive and
industrial use.

5
TRUSTWORTHY NAMES IN
B U s s M A N N M F G . c o (3 ELECTRICAL PROYEC"ON
University at Jefferson WS'. Lovis 7, Mo,
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In Part XV of this Color TV Training Series,
trouble -shooting procedures were discussedfor the con -
dition of hum in the monochrome picture and for the con -
ditionof wrong colors. In this part,the subject of trouble
shooting will be concluded by a coverage of the troubles
which cause loss of color synchronization and those
which affect purity and convergence.

Loss of Color Synchronization

Whenever the chrominance and reference signals
are arriving at the color demodulators, the chrominance
signal will be demodulated and color will be reproduced,
provided that the circuits which accomplish demodulation
and those which handle the color signals after demodula-
tion are operating properly. It has been shown in pre =
vious discussions that if either the chrominance or the
reference signals are absent at the inputs of the demodu-
lators, the receiver will not reproduce color. It has also
been shown that the colors will not be right unless the
chrominance and reference signals have the correct
amplitudes and phase relationships.

BURST AMP
TRy
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PART XVI
TROUBLE SHOOTING

by C.P.Oliphant and Verne M. Ray

When the frequency of the reference signals is in-
correct,loss of color synchronizationwill be experienced.
This trouble will be indicated onthe screen by horizontal
or diagonal stripes of variegated colors. The stripes may
be either in motion or stationary. If the oscillator is
operating at a random fregquency, the stripes will be in
motion. Fig. E1 of the Color Plate shows the appearance
of the screen whenthe 3.58-mc oscillator is not operating
atthe correct frequency. As indicated by the small num-
ber of diagonal stripes, the frequency of the oscillator is
only slightly off. If the oscillator were operating at a
frequency that is far from correct, there would be a
large number of horizontal or diagonal stripes.

The circuit of a color-sync sectionis shown in Fig.
12-22. This circuit is employed in the RCA Victor Models
CT-100 and 21-CT-55 color receivers. Let us briefly
review the operation of this type of circuit.

The output of the 3.58-mc oscillator is amplified,
then a portion of it is fed back to the phase detectors
where it is compared with the color-burst signal. If the

PHASE DET

6ANS

— GRID OF COLOR KILLER

QUADRATURE TRANS

358-MC
Q REFERENCE
SIGNAL

Fig. 12-22. Color-Sync Circuit Employed in RCA Victor Model CT-100 Color Receiver.
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oscillator signal is not of the correct phase and frequency,
a DC correction voltage will be developed by the phase
detectors. This correction voltage is applied to the grid
of the control stage which will then add more or less
capacitive reactance to the grid circuit of the oscillator.
The frequency and phase of the oscillator are closely
controlled in this manner.

When the reference signal begins to lag behind the
burst signal, the following events occur. Phase detector
V28B conducts more than V27B. The negative DC cor-
rection voltage which is developed is added to the bias of
the control stage. The gainof the controltube is reduced,
and the amount of capacitance in the grid circuit of the
ogacillator is effectively decreased. The frequency and
phase of the oscillator will tend to advance until the
oscillator is in step with the color-burst signal.

If the reference signal begins to lead the burst sig-
nal, a positive correctionvoltage is developedand opposite
events occur. For a moredetailed discussion concerning
the operation of the color-sync section, refer to Part VI
of the Color TV Training Series in the November 1954
issue of the PF REPORTER.

If anything should happen in the color-sync circuit
to interrupt or change the value of the DC correction
voltage, the reference signal would be caused to change
and would be thrown out of step with the incoming burst
signal. When color synchronization is lost, the cause of
the trouble will be located in some circuit ahead of the
3.58-mc oscillator.

If the pattern on the screen appears like that shown
in Fig. E1 of the Color Plate andif the color-sync circuit
under c onsideration is of the type shown in Fig. 12-22, the
first thing to check is the control tube V29A. This is the
only tube that can cause loss of color synchronization in
this receiver. If the burst amplifier or either of the phase
detectors were inoperative, the color killer would be
allowed to conduct, in which case the bandpass amplifier
would be biased to cutoff. The chrominance signal would
be absent at the color demodulators, and the condition of
no color would exist.

In a receiver which does not employ a color killer,
it would be necessary to check the tubes inthe burst amp-
lifier and phase detector because color synchronization
would be lost if one of these tubes were inoperative.

If replacement of tubes does not cure the trouble, a
check of the circuit is in order. When checking the cir-
cuit, the best place to begin is in the oscillator-control
stage. By making a voltage check, the technician can
determine whether the operating voltages inthis stage are
correct or not. With abnormal plgte or screen voltages
at the control tube, the oscillator will drop out of
synchronization.

If the plate and screen voltages are found to be nor-
mal, the next place to check is at the control grid of the
oscillator-control tube. The voltage at this point should
be approximately one volt positive. With a defective com-
ponent inthe circuit ahead of this point, the voltage at the
control grid will be affected. For instance, if capacitor
C162 were to develop a short to ground, the voltage on
the control grid would go to zero and loss of color
synchronization would result.

With capacitor C158 openor capacitor C159 shorted,
the voltage at the gridof the controltube woulddrop below
15 volts negative. This amount of negative voltage places
the control stage below cutoff. The controltube no longer
governs the operation of the oscillator; therefore, the
reference signal drops out of synchronization with the

burst signal. If resistor R201 becomes open, the same
thing will happen. The grid voltage will drop to approxi-
mately 40 volts negative.

A voltage check at the phase detectors can be very
helpful. For instance, if capacitor C158 should become
open, the voltage at the cathode of phase detector V27B
would drop far below normal. Under normal operation,
the voltage at the cathode of V27B and the voltage at the
plate of V28B are equal in amplitude but of opposite
polarity. If these voltages are found to be unbalanced,
the cause of the trouble will often be found in the circuit
of the phase detector.

If the operating voltages at the control stage are
found to be normal, the tuning of coil L.43 in the plate
circuit of the control stage should be checked. If this
coil were misadjusted, color synchronization would be
lost.

Troubles With Color Purity

Improper color purity is noticeable when there is
color contamination inparts of a reproduced monochrome
picture or test pattern. It is also noticeable when the
colors in various portions of a color picture are not pure.
It signifies that the beams are not striking the correct
sets of phosphor dots on the portions of the screen where
the contamination is present. In order to obtain correct
purity, the beam from the red gun must be striking only
the phosphor dots which emit red light, the beam from
the blue gun must strike only the phosphor dots which
emit blue light, and the beam from the green gun must
strike only the phosphor dots which emit green light.

Whenever color contamination is present, the ad-
justments of the purity devices associated withthe picture
tube should first be checked. The procedure for making
these adjustments was outlined in previous sections of
this Color TV Training Series. This adjustment pro-
cedure concerning the electrostatic picturetube appeared
in the April 1955 issue, and the procedure concerning
the electromagnetic picture tube appearedin the May 1955
issue. If adjustment of the purity devices does not correct
the contamination,the purity circuits and the devices will
need to be checked for defects.

380V
SOURCE

COLOR
PURITY
CONTROL 20~

375V
SOURCEO—rr————————————————

Fig. 12-23 Color-Purity Coil and Control Circuit Used in RCA
Victor Model CT-100 Color Receiver.

Forthe electrostatic type of picture tube, there are
three devices which affect purity. These are the purity
coil, the deflection yoke, and the field-neutralizing coil.
If any one of these units should become defective, the
achievement of satisfactory purity would not be possible.

The circuit of the purity coil and its control is shown
in Fig. 12-23. If purity adjustment is unsuccessful, first
check the voltages at the input of this circuit. If they are
normal, check the purity control and the purity coil.
Direct replacement of the purity coilis the surest method

* * DPlease turn to page 41 * *
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REFERENCE PATTERNS FOR TROUBLE SHOOTING

COLOR TV TRAINING SERIES

PR

Fig. E1. Color-Bar Pattern Indicating Loss of Color
Synchronization.

fﬁ.ﬂ-—ﬂ-\“
1.

Fig. E3. Test Pattern Indicating Poor Vertical Dynamic
Convergence.

Fig. E5. Test Pattern Indicating Poor Horizontal Dynamic
Convergence.

September 1955, PF REPORTER

Fig. E2. Pattern Pracduced When Purity Coil Is Open.

Fig. E4. White-Dot Pattern Indicating Poor Vertical
Dyngmic Convergence.

Fig. E6. White-Dot Pattern Indicating Poor Horizontal
Dynamic Convergence.



Here’s the NEW

Standard of Performance

in Selenium Rectifiers

A completely new lineof Mallory selenium rectifier
stacks now gives you performance that equals or
surpasses original equipment specifications to a
degree of uniformity never before attained.

The secret is new Mallory designs and manu-
facturing methods developed to produce superior
characteristics. .. and to maintain these standards
on every stack.

The new Mallory stacks are noted for unusually
long service. Exceptionally low forward voltage
drop gives them high efficiency throughout their
long, dependable life.

Make sure you use these new rectifiers on all
your replacement jobs. You can connect them
and forget them . . . with the assurance that every
stack will turn in long, reliable service.

A complete selection of values, all conservatively
rated, is available to fit every possible application.
Ask your Mallory distributor to send you the
stock you need.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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Test Equipment for Rapid Checks

Parts replacement occupies a
considerable amount of the service
technician's time. It is not unusual
to have to unsolder and resolder a
half-dozen components during the
course of any ordinary service job.
Sincethe service technicianis always
working against the clock whether he
is in business for himself or is an
employee of someone else, it is very
clear that anything which will reduce
the amount of time used in finding
and changing defective components
will definitely be advantageous.

A further reason for paying
attention to the problem of reducing
service time stems from the in-
creaseduse of printed circuits which,
as anyone who has worked with them
knows, are set up in such a way that
changing the parts is not an easy
task. Considerable care must be
exercised not only to see that adja-
cent portions of the circuitry are
undisturbed but also to see that no
damage will come to the wiring,
components, or baseboard of the
section being serviced. You want to
be absolutely certain that the part
is truly defective when you decide
to change a component.

There have appeared in recent
months a number of test instruments
which tend to ease the service tech-
nician's job becausethey enable him
to check the condition of a compo-
nent while it is still wired into the
circuit. Among the most important
of these instruments are those which
reveal whether a capacitor is open,
shorted, leaky, or intermittent. Other
instruments enable the technician to
check the condition of horizontal-
output transformers, yokes, and other
inductive components such as width
and linearity controls. For the latter,
some unsoldering of leads may be
required although a substantial
amount of time is still saved by this
method when compared to the
substitution method.
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2000

1000 @ ’

Fig. 1. The Measured Value of This Parallel
Combination Depends Upon the Setting of
the Potentiometer.

The common resistor is an
other item in plentiful supply in every
receiver. Ordinarily, resistor values
can be checked directly without un-
soldering of leads. If two resistors
are connected in parallel, as shown
in Fig. 1, the technician can still
check them by comparing their
measured value with their ¢computed
value. The total value of two re-
sistors in parallel may be computed
by using the equation:

R1 x Rg
R (resultant) = —
Rl + R’Z

If the arm of the variable re-
sistor in Fig. 1 is set at the bottom
of the control so that both resistors
will be fully in the circuit, the values
of 1000 and 2000 ohms can be sub-
stituted in the foregoing equation.

1000 x 2000
R = ———— = 667 ohms.

Fig. 2, Typical Circuit in Which Resistor Must
Be Unsoldered Before Being Measured.

President, Television Communications Institute

When the arm of the variable re-
sistor has been moved to the top, the
value of the parallel combination is
zero ohms.

If you find that these computa-
tions are too difficult to do, then you
would have to unsolder one end of one
of the resistors and measure each
unit individually. If youfind the com-
putations easy to do, then you do not
need togo tothe trouble of unsolder -
ing a component to find out whether
it is defective or not.

If you meet a condition such
as that shown in the drawing in Fig.
2 and feel thatthe resistor may have
changed value, then you would need to
do some unsoldering; but it need not
involve the resistor. The physical
layout of the circuit may be such that
it is easierto unsolder oneend of the
coil. A moment's inspection, while
comparing the schematic diagram
with the receiver, may save you a
little time.

This preoccupation with time-
saving methods, while of interest to
all, is probably pursued with greatest
vigor by the larger servicing outfits.
This writer has had occasion to sit
in on many such conferences at
Central Television Service, Chicago,
an organization that employs nearly
a hundred men. Some of the time-
saving devices and procedures in-
stituted by this company would not
be suitable for smaller firms, but
one recently developed device de-
signed and manufactured by the B &
K Manufacturing Company is cur-
rently being made available to other
service firms.

The need for this instrument,
a simplified tube checker, arose be-
cause of two problems that Central
encountered. One stemmed from the
length of time it took to check tubes
in the home on a conventional tube

* * Please turn to page 35 * *
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MR. SERVICE DEALER:
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bl HOT OFF THE PRESS!
The Sensational New RAYTHEON

TRANSISTOR APPLICATIONS BOOK

116 pages — over 50 practical applicatians —
complete how-to-do-it instructians. Available from
your Raythean Tube Distributar or send 50¢ ta
Department P7, Raytheon Manufacturing Company,
Newtan 58, Massachusetts,

MAKE THE MOST OF IT!

Once again, Raytheon is telling your story, this
time to the 26,450,000 readers of LIFE Magazine
(September 12 issue) and, once again, you have a
golden opportunity to cash in on this great, national
promotion. All yox need to do is tie iz with this dra-
matic, colorful, full page advertisement. Use Raytheon
decals, blow-ups of the ad, displays and local adver-
tising to show customers yox are the capable service
dealer we’re talking about. You’ll increase your
volume and profit and boost your neighborhood
prestige to an all-time high.

Your Raytheon Tube Distributor will be happy to
help you plan a tie-in campaign that will prove most
effective. Call him today.
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DIAGRAMS FOR
SETTING UP
TEST EQUIPMENT

INTRODUCTION

The following diagrams are de-
signed to show methods of application
of test instruments that the technician
can use in servicing radio and TV
receivers. Reading matter has been
kept to a smaller amount than usual,
and an attempt has been made to con-
vey as much information as possible
through the use of diagrams.

A complete alignment procedure
for a TV receiver has been selected
as an operation which brings into use
several of the more important test
instruments that the service tech-
nician may use in a single project.
These instruments include the sweep
signal generator, RF marker gene-
rator, oscilloscope,and VIVM.

Obtaining o Response Curve
Diagram No. 1

*NOTE 1. Some form of detector is
almost always used when a response
curve is being obtained, although a
response indication can be obtained
without a detector if the sweep fre-
quencies applied do not go above the
response characteristics of the verti-
cal amplifier of the oscilloscope.
Typical receiver points which give
detection are the mixer grid of the
tuner, the video detector, the sound-
limiter grids, and the ratio detectors
or discriminators. If a detector that
is external to the receiver circuits
is used, it is usually in the form of
an RF detector probe,

*NOTE 2. Oscilloscope controls are
set to the horizontal-input position.

Marking o Response Curve

Diagram No.2

Sound IF Detector Alignment Using
the VTIVM and the RF Generator
Diagram Nos. 3 and 4

*NOTE. A blocking capacitor should
be used if the generator is connected
at a point where considerable DC
voltage is present or where any cur-
rent drain would upset the circuit
operation. The capacitor also serves
to protect the generator. The termi -
nation network found at the output of
most generators has characteristics
of low impedance and low wattage.
If this network is connected directly
to a voltage source, it may draw
enough current to damage the low-
wattage resistors.

September 1955, PF REPORTER

Commonly Labeled,

SWEEP OUTPUT,
HORIZONTAL SWEEP,
HORIZONTAL CRO INPUT

or Others Delpendmg on Manufacturer.

OSCILLOSCOPE

Usually Found in
the Receiver Circuifry.
*See Note |

EEP RECEIVER DETECTOR
GENERATOR o O o

\ f ol

? 3 e e /

= [ /

RF SWEEP SIGNAL VERTICAL HORIZONTAL

INPUT INPUT
SeeNote2.

Diagram No. 1. Minimum Equipment Necessary to Obtain a Response Curve.

CIN I

SWEEP AND_MARKER o
GENERATOR T—
_

{A) Sweep and Marker Generator May Be Used
for One Method of injection.

COMBINED SWEEP
AND
MARKER SIGNAL

MARKER ADDER

—O T
INPUT FROM
RES:SCNE%EE;ROM—J LswsEP GENERATOR
(B} Marker Adder May Be Used With Sweep and

RF {or Marker) Generators for Second Method.

OUTPUT
TO SCOPE INPUT FROM RF

GENERATOR

o—4

(C) RF (or Marker) Generator Signal May Be Injected

(1) CLIP HOT LEAD OF RF GENERATOR TO

CHASSIS AT APPROPRIATE POINT. )
2 LT
% "
> ! e +
(2)CLIP TO INSULATED GRID LEAD >
iN SENSITIVE PART OF
CIRCUIT

/’y ~Jsmm

(3) CONNECT TO GRID CIRCUIT OR
UNBYPASSED CATHODE CIRCUIT THROUGH
A VERY SMALL CAPACITANCE

By Loosely Coupling to Receiver Circuits.

Diagram No. 2. Marker-Injection Methods.

RF_GENERATOR

N

i

!
Set to Sound Intermed-
iate Frequency.

BALANCED DETECTOR

*See Note.

v
L

DEO DETECTOR
OAD Connect VTVM asinA orB .

Make Transformer Adjustments for
Maximum Deflection on the VTVM.

oc
PROBE

COMMON

————

LEAD

UNBALANCED DETECTOR

Primary of Sound-Detector Transformer.

Diagram No. 3. Equipment Setup Used for Adjustment of Sound IF Transformers and of

RF GENERATOR

N

?—1—]
4 =
Set to Sound intermed- =
iote Frequency,

VTVM

BALANCED DETECTOR

ARAS e

Adjust Secondory of Sound-Detector

Transformer for Zero DC on the VIVM,

il

VIvM

Set VTVM to Zero -
Center Ronge or to

K Either Plus or Minus

Connect VIVM osinA orB.

MATCHEO
Ka
RESISTORS

I These Two Resistances
Are Combined in One
Resistonce in the Receiver,
I B 244 e TwoMatched

o Resistances Thot Are

o Shown in the Ootted Line.
UNBALANCED DETECTOR

Diagram No. 4. Equipment Setup for Adjustment of the Secondary of Sound-Detector

Transformer.
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RCA announces a NEW line of...

“UNIVERSAL'-TYPE

Shown actual size

Just 5 types meet virtually all replacement requirements
...in TV, radio receivers, and phonographs!

Again, RCA sets the pace—with an all—new line of 5 Types Cover Your Replacements
“"Universal”-type selenium rectifiers.
IAENN ! RCA Max. Max. |Suggested
l ' NEW—I'mproved .beat dt..mpatzo.n o W.lde-open de- type: 1 Ovtpur | Inpuilt £
sign permits maximum air circulation. Number | Corrent | Voits | Price
| NEW—Smaller size . . . For any given current, they are
' \ smaller than other types (installation is a "snap”). 200 61 7SMA | 130V $1.85
1

NEW~— Versatility . . . Only five types needed to cover

gnng 201 61 150 MA 130v 5
the range from 50 to 500 milliamperes. 2w 2223

Look at the “wide-

open” design of RCA Always replace with an RCA Selenium Rectifier — for 20261 | 300MA [ 130V | 3.30
Selenium Rectifiers. consistently good performance, faster customer service!
Benefits: Maximum Order RCA All-New Selenium Rectifiers from your 20361 | 400 MA | 130V | 4.25
cooling, dependable RCA Distributor TODAY. Stock up on new, RCA
performance. ] . " . . i1

Universal”-type Selenium Rectifiers, — competitively 20461 | 500 MA | 130V | 4.40

priced for profitable, fast turnover.

RADIO CORPORATION of AMERICA

FLECTRONIC COMPONENTS MHARRISON. N. J.
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Sound IF and Detector Alignment
Using an Oscilloscope and
FM Generator
Diagram Nos. 5 and 6

Video IF Alignment
Diagram No. 7

*NOTE 1. It is desirable to disable
the oscillator section of the mixer
stage sothat there willbe fewer con-
fusing indications on the VIVM. A
good way of doing this is to substitute
another mixer -oscillator tube which
has had the plate pin of the oscillator
section removed.

*NOTE 2. Trap adjustments are
made for minimum deflection on the
VTVM at the trap frequency. The
other adjustments are normally made
to obtain maximum deflection at the
frequency indicated for each
adjustment.

Video IF Response Check
Diagram No. 8

*NOTE 1. A bias supply is usually
connected at some point on the AGC
line. This is for the purpose of
naintaining the gain of the video IF
stages as nearly as possible to that
obtained when a station signal is be-
ing received. The value of bias and
the point for application may vary
somewhat and are usually given in
the alignment instructions.

*NOTE 2. Connect leads from the
generator in the same manner as that
shown in Diagram No. 7. Moreover,
the oscillator in the tuner should be
disabled in the manner described in
Note 1 for Diagram No. 7.

Tuner Alignment
Diagram No. 9

*NOTE 1. Many generators do not
include a termination network or
matching pad at the end of the output
cable. In some cases, such a termi-
nation is advisable in order to elimi-
nate distortion caused by standing
waves on the output cable. The
matching pad is designed to present
an input impedance which wmatches
the characteristic impedance of the
output cable and to present an output
impedance which matches the input
impedance of the receiver.

*NOTE 2. The looker point is one of
the points previously mentioned as
affording a detector action; con-
sequently, no detector is needed at
the oscilloscope. Only one or two
stages are normally found between
the antenna and the looker point;
therefore, maximum output from the
generator and maximum gain of the
oscilloscope are usually necessaryto
obtain a usable response curve. For
the same reason, bias is seldom
applied to the stages during alignment
because the gain would be reduced as
a result of such application.

PAUL C. SMITH
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Adyust IF Transformers

ang Primary of Detector

Tronsformer for Maximum Height ond Symmetricol
Response Curve Centered About the Sound Intermediate

Frequency.
FM GENERATOR

HORIZONTAL SWEEP
T OSClLLO§COPE

Set Sweep Center Frequency fo
Sound Intermediate Frequency
Set Sweep Width to 450K

SOUND
DETECTOR
STAGE

RF OUTPUT
=====7=+ VIDEO-
J DETECTOR
LOAD

A

1__,\,\,\ﬁ at Erther End

Connect Vertical Amplifier of Scope Here;
Connect Ground of Scope to Receiver

Ground. —1——{
/

Discannect
Stabilizing Copocitor

This Setup Works Equoliy Well With
Balanced or Unbalanced Detectar

Diagram No. 5. Connections to Be Made for Adjustment of Sound
IF Transformers and of Primary of Detector Transformer.

Adjust Secondory of Detector Transformer for
Maximum Ampiitude and_Stroightaess of S-Curve

or But

tertly Curve,With Sound Intermediote

Frequency Falling at Center of Struight-Line
Portion of Curve.

FM GENERATOR

HORIZONTAL SWEEP,
TO OSCILLOSCOPE

Set Sweep Center Frequency 1o
Sound Intermediate Frequency.
Set Sweep Width to 450Kc,

RF QUTPUT

VIDEO
DETECTOR
LOAD

Reconnect Stabllizing
Caopacitor to Circurt

L SOUND Connect Vertical
_ Dg;ggoﬂ Amplifier of Scope
H= Here; Connect Ground

of Scope to Receiver
Ground.

Diagram No. 6. Connections to Be Made for Adjustment of Sec-
ondary of Detector Transformer.

RF GENERATOR

TN

{4

hias

Set Generator for Each
Adjustment 1o Frequency
Recommended for That Q
Adjustment ~

Connect Hat Lead of Generotor

to Roised Tube Shieldon
Mixer Tube,and Connect

Ground Lead of Generotor to

Nearby Point on Chassis.

*See Note |

—=,| mixer \DEO IF
=T |sTacE OF vs?i%ss
TUNER

§

Looker Point

b

|
5

VTyM

-0c
0C

VIDEO ’ PROBE | %

OETECTOR

[COMMON
LEAD

*See Note 2

Connect Hot Lead of Generator
fo Loaker Point on Top ot
Tuner,and Connect Ground Leod
toChassis

Diagram No. 7. Equipment Setup for Video IF Alignment Using RF Generator and VTVM.

SWEEP AND MARKER

Set Morker to
Desired Frequency,

0SCILLOSCOPE

GENERATOR
* See Note 2
SWEER ¢ Il e VIDEO IF vioEo [ Ve mont o
HORIZONTAL QUTEUTS DETECTOR |
SWEEP
HORIZONTAL
%— AGCILINE AMPLIFIER
Set Sweep Center Frequency INPUT

1o Middle of Video |F Range. _ s
TO SCOPE  Set Sweep Width o Cover the = |suppLy
Bondpass of Video IF Circuits

BIA

HORIZONTAL —~SWEEP
FROM

*See Note | SIGNAL

GENERATOR

Diagram No. 8. Equipment Setup for Video IF Response Check.

SWEEP AND MARKER
GENERATOR

Set Marker to
Desired Frequency

aNYas

SWEEP

ANTENNA
TERMINALS

0SCILLOSCOPE

©

°
worizonTat\ CUTPUT
SWEEP

\_L

LDOKER
MATP%SING POINT
== e TUNER rseenotea| vERTICA. |
IR I ? :
*SeeNote | - HORIZONTAL
AMPLIFIER

Set Sweep Center Freq.
L——=T0 SCOPE  Midwoy Between Sound

and Video Frequencies of
Channel Selected
Set Sweep Width to iOMc.

INPUT

HORIZONTAL -SWEEP
SIGNAL FROM
GENERATOR

Diagram No. 9. Equipment Setup for Tuner Response Check and Alignment.
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How to
hand
yourself
more

business

Whenever you replace a tube,
it’s smart to hand the lady
the CBS carton . . . and your-

self more business.

1t’s smart because CBS tubes
are advertised to women in
Life, Good Housekeeping and
on Arthur Godfrey’s Talent
Scouts.

And it’s good business for
you because women have
greater confidence in CBS

tubes . . . the tubes with the
Good Housekeeping Guar-
anty Seal.

There are no better tubes
made than CBS tubes.

W O KTy
<" Guaranteed by
Good Housekeeping

4 *
Yo; ol
145 apyrzuseo WY

CBS-HYTRON, Danvers, Massachusetts

A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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In the Interest of . ..

Quicker Servicing

5y Calvin C. Young, Jr.

LINE-VOLTAGE VARIATIONS

Television receivers are de-
signed to operate with power-line
voltages of approximately 115 to 117
volts AC. These units will operate,
however,at 105 to 125 volts AC; but
certain troubles may occur at these
extreme voltages. At 105 volts, a
set may operate with reduced effi-
ciency; and at 125 volts, the tubes
and other components in a set may
have a tendency tofail more rapidly.

Low line voltages are most
often encountered in the city where
the power lines are heavily loaded,
and high line voltages are most often
encountered in certain rural areas
wherethe power lines are not heavily
loaded. There are also localities
in which the line voltage may bhe
satisfactory during the day but may
fall to a low value at night. In some
extreme cases, the voltage may even
vary from a value that is too high to
one that is too low during a 24-hour
period.

NEON INDICATOR
LIGHTS

VOLTAGE-ADJUSTING
SWITCH

Fig. 1. Regency Model VB-1 Voltage
Booster.

September 1955, PF REPORTER

OUTPUT

VOLTAGE-ADJUSTING
SWITCH

Fig. 2. Acme Efectric Model T-8394M Man-
val Vollage Adjustor.

To combat these various line-
voltage conditions, it would obviously
be desirable to have a device which
when installed between the power
line andthe receiver would maintain

a constant 117-volt AC output re-
gardless of the input voltage. Such
units or devices are available; but,
unfortunately, they are very expen-

sive. For monetary or practical
reasons, therefore,a unit which may
be manually adjusted to compensate
for low or high voltages is desirable.
These units should provide some
means for the user to check the out-
put voltage so that the correct
voltage can be maintained.

Shown in Figs.1 and 2 are two
of the many different makes of ad-
justable line-voltage transformers.
The unit shown in Fig. 1 is repre-
sentative of a typethat usestwo neon
bulbs to revealthe approximate value
of the output voltage. The unit which
is pictured is the Regency Model
VB-1 voltage booster made by
I.D.E.A., Inc. The neon bulbs can
reveal three conditions:

1. Output voltage too low — neither
bulb is lit.

* * Please turn to page 56 * *

Ol
951125
120

100
- |
105 110

AC =
INPUT Iil |

VOLT- AC
METER (ﬁ OUTPUY

Fig. 3. Schematic Diagrams of Two Typical Voltage-Booster Transformers.
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this TV servnceman uses

STANCOR?

EXACT REPLACEMENT
TRANSFORMERS

There are now 59 Stancor exact
replacement flybacks covering
all major TV set manufacturers
and many private label brands.

The latest units include 6 new
Zenith replacements that give
you

71% ZENITH
EXACT REPLACEMENT
FLYBACK COVERAGE

and 6 new General Electric
replacements that give you

79% G. E.
EXACT REPLACEMENT
FLYBACK COVERAGE

Q
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E il

X
R

TP

2 e e

N
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Y\P’*
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You too can take life easy and have time to
spare when you use Stancor exact replace-
ments. No changing of circuits, no drilling

of holes . . . you just take out the defective
unit and replace it with a Stancor Trans-
former that exactly duplicates the original.

F R £ £ The New Stancor TV Transformer

Replacement Guide, listing accurate replacement
data on almost 8500 TV models and chassis of 116
manufacturers. If you haven’t received your copy
see your Stancor distributor or write Chicago
Standard Transformer Corporation.

CHICAGO STANDARD TRANSFORMER CORPORATION

Export Sales:

Roburn Agencies, Inc.
431 Greenwich Street
New York I3, N. Y.

18

3594 ELSTON AVENUE
CHICAGO 18, ILLINOIS
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ST

il
n in Our History

to

Mmillions of
TV viewers

every week

ROTORS

An outstanding group of rotors . . . three
proven and tested models . .. ALL 40%
SHARPER TUNING than ANY other automatic

rotor. Handsome cabinet . . . dependable

performance. .. proven and tested by thousan ds

and thousands of satisfied users.




BIGC
h .
TV Spot Campal




s

complete line . ..

model for every nged

DR Rotors

o e

T R =4 the heavy duty rotor complete | T R=11 same as TR12 without
with handsome modern cabinet with METER thrust bearing.
control dial, uses 4 wire cable.

T R =2 the heavy duty rotor with
plastic cabinet featuring “compass

T R =12 aspecial combina-

tion value consisting-of-complete

control” illuminated perfect pattern rotor, including thrust bearing. —
dial, uses 8 wire cable. Handsome new modern cabinet with
meter contro! dial, uses 4 wire cable.
5
o

CORNELL-DUBILIER

SOUTH PLAINFIELD, N.J.

HTHE RADIART corp.

CLEVELAND 13, OHIO
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Presenting Information on Application,
Maintenance, and Adaptability of
Service Instruments

HYCON MODEL 617 OSCILLOSCOPE

Recently, we obtained a Hycon
Model 617 oscilloscope. We have had
occasion to use this instrument a
number of times, and we would like
to pass along to our readers some
information which may be of interest.

One of the features that was
first noticed was the relatively small
size of this oscilloscope. When
measured, it provedtobe 8 1/2 inches
wide, 11 inches high, and 10 3/4
inches deep. This small size is an
advantage if bench space is at a pre-
mium. For a furthersaving of space,
the case and handle are designed to
permit stacking with other Hycon test
instruments.

The oscilloscope is equipped
with a 3RP1A cathode-ray tube. The
face of the tube is fitted with a green
filter to ensure maximum contrast of
the trace. Horizontal and vertical
lines are ruled onthe filter so that it
may also be used for calibration
purposes.

An interesting method is used
to illuminate the calibration graph.
A small lamp has been mounted so
that its light strikes the edge of the
plastic filter disc. In this manner,
only the ruled lines are illuminated.
The lines have an orange-red hue
which can be easily seen against the
green background of the filter. The
operator has full control of the degree
of illumination by means of a front-
panel knob. This knob also controls
the operation of the ON-OFF switch
of the oscilloscope when the knob is
turned to its extreme counterclock-
wise position.
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The sensitivity of the vertical
amplifier is 10 millivolts rms per
inch, and the vertical bandwidth is
from 6 cycles to 4.5 megacycles per
second plus or minus 1 db. The input
impedance (less probe) is 1 megohm
shunted by 30 micromicrofarads plus
or minus 2 micromicrofarads. The
sensitivity and high-frequency re-
sponse of the vertical amplifier were
checked and found tobe well up to the
manufacturer's specifications. The
low-frequency response was beyond
the reach of the signal sources at
hand and was not checked.

The sensitivity of the horizontal
amplifier is 75 millivolts rms per
inch, and the horizontal bandwidth is
6 cycles to 500 kilocycles per second
plus or minus 3 db. The input im-
pedance of the horizontal amplifier
is 1 megohm shunted by 35 micto-
microfarads.,

Sawtooth sweeps ranging from
15 cycles per second to 100 kilocycles
per second are provided in four
ranges. Two additional positions of
the sweep-range switch furnish auto-
matic sweep rates of 30 and 7,875
cycles per second. These are the
sweep rates which the technician
commonly uses for viewing the
vertical- and horizontal-deflection
waveforms in TV receivers.

A 60-cycle sinusoidal sweep is
provided for use in alignment pro-
cedures or wherever such a sweep is
desirable. The phase of the sinusoidal
sweep may be varied by means of a
phasing control on the oscilloscope
panel. The phasing controlacts as an
amplitude controlfor the synchroniz-
ing signal whenthe horizontalselector

P i |
o | :
H9
79
0 il
S R | b
= =
-
0
' .f‘
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éy Paul C. Smith

switch isin either the INT (internal),
LINE, or EXT SYNC position.

The oscilloscope trace is
blanked during retrace time. When
the internal sawtooth sweep is used,
this oscilloscope provides for three
types of synchronization: (1) INT
(internal), during which a portion of
the vertical-input signalis applied to
the sync section; (2) LINE, during
which a signal at the line frequency is
applied to the sync section; and (3)
EXT (external), during which an ex-
ternal signal can be applied to the
sync section. The sync-amplifier
section also functions as a sync
limiter inorder to prevent distortion

* * Please turn to page 69 * *

a”

AP

Fig. 1. Hycon Model 617 Oscilloscope.
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5 Megacycles Bandwidth
10 Millivolts per Inch Sensitivity
in the New PRECISTON ES-550

cBHd 00 .=

.5 @Y @

Model ES-550 Deluxe: (Illustrated) in custom-styled, blue-grey ripple
finished steel cabinet; 2 color satin-brushed aluminum panel and con-
trasting dark blue control knobs. Case Dimensions 8Va x 1412 x 1812
inches. Complete with all tubes, including 5CP1/A CR tube. Compre-
hensive Instruction Manual. Net Price: $215.00

Modei ES-550 Standard: Electrically Identical to above but in standard
black cabinet with black anodized aluminum panel. Case dimensions
8Ya x 14Y, x 1812 inches. Complete as above. Net Price: $210,00

MODEL SP-5 OSCILLOSCOPE TEST PROBE SET

for TV Signal Tracing, Alignment, Trouble-Shooting
and Waveform Analysis
Engineered for use with all PRECISION Cathode Ray
Oscillographs, Models £S-500, ES-5004, ES-520 and ES-550.
Model SP-5: In vinyl carrying case, complete with four dif-
ferent detachable probe heads, universal coaxial cable, and
operating instructions... —— Net Price: $23.50

G
AN
Merer of preC®

5 inch OSCILLOSCOPE

Engineered to cover a wide range
of modern electronic applications including

MONOCHROME and COLOR TELEVISION

The Model ES-550 is the PRECISION answer to laboratory.
industrial and technician requirements for a rugged, depend-
able instrument for broad coverage of modern electronic
oscillograph applications, INCLUDING COLOR TV. It pro-
vides a new and unparalleled standard of high sensitivity
with single, overall wideband frequency response, plus other
special performance features—at most sensible selling price.

w Push-Pull, Wide-Band Vertical Amplifier: 10 MV/inch sensitivity
Input Characteristics: 2 Megohms, 22 mmid.
Response: One DB from 10 ¢ps. to 3.5 MC—3 DB at 5 MC
Aftenuator: 3 step freq compensated plus a continuously variable
gain control in cathode follower circuit

% Direct Reading, Peak to Peak Voltage Calibrator
W Vertical Pattern Reversal Switching Facility

% Push-Pull, Wide-Range Horizontal Amplifier: 100 MV/inch sens
Input Characteristics: 2 Megohms, 25 mmid.
Response: One DB from 10 cps. to 1.0 MC—3DB at 2 MC.
Attenuator: 3 step, ireq. compensated, plus a continuously variable
gain control in cathode follower circuit

w Linear, Multi-vibrator Sweep Circuit: 10 cycles to 100 XC plus auto
matically synchronized 30 cycles and 7875 cycles sweep for TV
sync-pulse analysis. Amplified sweep retrace blanking

* Amplified Auto-Sync Circuit active on all internal sweep ranges

% Four Way Sync. Selector Switch provides for Internal Negative
Internal Positive, External and Line Synchromization

% 3.000 Volt Intensifier Power Supply assures utmost visibility of 'scope
traces Essential to high frequency and pulsed waveform analysis

* ‘2" Axis Input Terminal for blanking, timing and marking

% Built-in 60 cps Phasing and Blanking Controls especially designed
for more convenient FM, Monochrome and Color TV alignment and
sync pulse analysis

% All 4 Deflection Plates Available with full beam centering facilities

* Tube Complement: 12AV7 V' Cathode Follower-Amplitier. 6U8 "'V
Amplifier-Phase Splitter. Two 6CL6 Push-Pull "'V Drivers. 6U8 ''H
Cathode Follower-Amplitier. 6C4 "'H'' Phase Splitter. Dual 12BH7
Push-Pull “'H'' Driver. 12AV7 Linear-Sweep Multivibrator. 6BHE
Auto-Sync Amplifier. 12AU7 Sweep Retrace Blanking Amplitier. OA2
Voltage Regulator. 5V4 Low Voltage Rectitier. Two 1%12 High Voltage
Rectiliers. SCP1/A CR Tube

* High Contrast, Filter Type. Removable Calibrating Screen

See the new Model ES-550 at your favorite Electronic Parts Dis-
tributor. Ask for new 1355 catalog describing the complete line
of PRECISION Test Instruments for all phases of AM, FM, TV.

PRECISION

Ql'-'?"""" \PMCIJIONAppcrums Company, Inc.

70-31 84th Street, Glendale 27, L. 1., N. Y.

Export: 458 Broadway, New York 13, U. S, A, Cables: Morhanex
Canada: Atlas Radio Corp., Ltd., 50 Wingoid Ave., Toronto 10
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Good music for listening pleas-
ure is the primary reason for having
a high quality audio system in the
home. This fact has been mentioned
several times in these columns and
is the reason why we usually use the
term '‘home music system.''

If we are to obtainhigh quality
reproduction of music from an audio
system, no weak links can be tol-
erated. Every unit or section of the
system must do its part and do it
well. The program material, ob-
tained from records in most cases,
must be consideredas a critical part
of the system because any faults or
undesirable effects will be repro-
duced as wellas thedesired portions.
In fact, the undesirable things are
often more disturbing when heard
from the loudspeaker of a high
quality system which reproduces
everything faithfully than they would
be if reproduced by a mediocre
outfit.

Anyone not acquainted with the
effect produced by defective or dam-
aged records is usually amazed to
find just how severe the disturbance
can be. An example is the recent
experience of an owner when he
turned on his audio system in his
newly constructed home and operated
a high quality music system for the
firsttime. The writer was requested
by the perplexed owner to come and
find out what was wrong with the
outfit. He said it seemedthere were
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many high-pitched sounds coming
out of the loudspeakers. As was
suspected, the disturbing sounds
were found to be ticks and pops
caused by damaged records.

The records were new but had
been removed from their protective
jackets and subjected to handling in
the unprotected state. The interior
of the house was not completely
finished, and most surfaces were
covered with a film of dust and grit
from sawing and sanding. The rec-
ords had been laid on bookshelves;
consequently, they had receivedmany
small scratches and were more or
less covered by the dust and grit.
The resulting ticks and pops were
very noticeable and disturbing when
heard in the large rooms which were
still empty.

The owner was relieved to
learn that the system was operating
satisfactorily but was surprised to
find that the care and handling of
records is so important and critical.
He was convinced by the satisfactory
reproductionobtained from clean and
undamaged records.

Proper care and handling of
records are so important that cor-
rect methods should be understood
and used by everyone who uses or
handles records. The satisfactory

CARE and HANDLING

of RECORDS

by ROBERT B. DUNHAM

reproduction and the extended useful
life to be- obtained from records as
the result of using and handling them
with care should surely point out the
value of a discussionofthe measures
to be observed.

Most present-day records are
33 1/3-rpmand 45-rpm microgroove
disks playedwith a 1-mil (.001-inch)
stylus. Some manufacturers have
discontinued production of 78-rpm
(3-mil) records. Microgroove rec-
ords are made of plastic and are
termed unbreakable, but the small
and delicate grooves in the playing
surface can be damaged. Any small
scratch, if it cuts into the wall of a
groove, will be heard as a tickor pop
from the loudspeaker whenthe record
is played. The loudness will depend
uponthe depth andsize of the scratch.
Dirt, dust, grit, or any other foreign
matter in the grooves can cause
noise as the stylus moves through the
contaminatedgrooves. Furthermore,
such foreign matter can cause per-
manent damage when forced against
the walls of the grooves by the stylus
astherecordisplayed. The damaged
record cannot be repaired when the
grooves become deformed by being
gouged, scored, or imbedded with
grit.

Handling

A record, when not in use on a
turntable, should be kept in its pro-
tective container. Many types of
containers are used with records.
These include boxes, envelopes, and
various types of jackets and sleeves.
It is now becoming a common practice
touse some form of lightweight paper
or plastic envelope or sleeve on the
record inside the heavier outer con-
tainer for added protection.

The manner in which a record
is removed from its protective cover

* * Please turn to page 65 * *
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THE TRIODE PHASE DETECTOR

Theory of Operation
With Waveform lllustrations
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The phase detector, one type
of circuit used to supply horizontal
AFC in television receivers, com-
monly employs a dual diode such as
the 6AL5. Occasionally, the techni-
cian will {find sets which have a
modified circuit using a triode.

The function of both types of
phase detectors is to compare two
voltages — sync pulses from the in-
coming signaland a sawtooth voltage
developed usually by integration of a
pulse from the horizontal-output
transformer of the receiver. If the
voltages are not in phase, a correc -
tionvoltage is applied from the phase
detector to the horizontal oscillator
inorder thatthe frequency and phase
of the oscillator will be the same as
the frequency and phase of the sync
signal. The oscillator that is teamed
with the phase detector is usually
either a cathode -coupled multivibra-
tor or a combination of a sine-wave
oscillator and a reactance tube. In
the first case,the correction voltage
is fed to one grid of the multivibra -
tor tube; and in the second case, it
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by THOMAS A. LESH

is placed onthe grid of the reactance
tube.

Dual Diode

A review of the operation of a
phase detector using a dual diode
should be helpful in explaining how
the triode circuits differ from the
diode circuits. Fig. 1A is a sche-
matic diagram of one arrangement
of a diode type of circuit. Syncpulses
of two polarities are taken from a
phase-inverter stage. Positive sync
pulses are applied to the plate of
V1A, and negative pulses are applied
to the cathode of V1B. The sawtooth
wave is applied to the cathode of
V1A and to the plate of V1B.

If the oscillator is onfrequency
and in phase with the sync pulses, the
pulses will occur at instants when the
value of the sawtooth voltage is zero.
The pulses, which are of equalampli-
tudes, cause the diodes to conduct
equally and to charge C1 and C2 in
the polarities shown on the diagram.
Between pulses, Cl1 discharges

through R5 and R7; at the same
time, C2 discharges through R4 and
R7. The voltages developed across
R7 by these discharge currents are
opposite in polarity, and they are
equal because the capacitors were
equally charged and because the re-
sistances in the discharge paths are
equal. The resultant output voltage
taken from the top of R7 is zero.

The sawtooth wave causes
some conduction in addition to that
caused by the sync pulses, but this
conduction is equally divided in the
two diodes. The voltage produced by
the sawtooth wave has an average
value of zero, when measured across
R7, no matter what the phase of the
sawtooth wave may be.

Production of a correctionvolt-
age is the result of an unbalanced
condition in which one diode conducts
more than the other during a sync-
pulse interval. When the oscillator
associated with the circuit shown in
Fig. 1A is running too fast, the saw-
tooth voltage reaches a positive value
by the time the sync pulse arrives.
The diodes are therefore biased in
such a manner that V1B conducts
more heavily than V1A, and C2 is
given a greater charge than C1.

The resultant voltage across
R7 is positive. A voltage of this
polarity is needed to slow the oscil-
lator used with this phase detector.
If the oscillator tends to run at a
reduced rate, V1A conducts more
heavily than V1B and the correction
voltage is negative.

Triode in Motorola Model 21T21E

There are some similarities
between the diode phase detector and
one type of triode phase detector.
A circuit in the Motorola Model
21T21E is shown in Fig. 1B. The
triode receives the same input sig-

* * Please turn to page 76 * *
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(A} Dual-Diode Circuit. (B) Triode Circuit in Motorola Model 21T21E,

Fig. 1. Typical Phase Detectors for Horizontal AFC.
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G-C CRT
DUO-DECAL TEST
SOCKET ADAPTER

For top-of-chassis tests.

No. 9251 NET $1.95

G-C GRILLE
CLOTH ASSORTMENT

Various sizes and patterns.

No. 9114 NET $0.99
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G-C “99” SPRING G-C “99” WASHER
ASSORTMENT ASSORTMENT

Styles and sizes for all repairs.

No. 9118 NET $0.99

Metal & fiber washers, all types.

No. 9119 NET $0.99

GENERAL

6-C DUAL
SPEAKER SWITCH
ASSEMBLY KIT

Wired, ready to use.

No. 9188 NET $1.17

g
e
G-C PHONE DUPLEX G-C ALL-STEEL

JACK AND PLUG SERVICEMAN'S KIT

For hi-fi and audio, ready-wired. Large, roomy kit with 7 tools.

No. 9226 NET $0.90 No. 9052 NET $8.10
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6-C TV PICTURE
TUBE BOOSTER

S-wire type, half-moon socket.

6-C PRINT-KOTE
SOLVENT

‘Solvent for silicone resin.

No. 9136 NET $1.50 No. 13-2 NET $0.33

/

G-C MOTOROLA
TV DIAL BELT

Genuine replacement for tuners.

6-C 9-PIN MIN.
TEST SOCKET
ADAPTER

Use with alligator clips or prods.

No. 9249 NET $1.85 No. 196 NET $0.30

GENERAL CEMENT MFG. CO.

903 TAYLOR
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6-C PRINT-KOTE
SILICONE RESIN

Protects printed circuit repairs.

No. 14-2 NET $1.17

G-C HIGH-VOLT
TEST LEADS

Heavy duty TV leads; phone tips.

No. 9100 NET $3.00

6-C POCKET HEX
KEY WRENCH SET

Seven sizes .050" to 34g"; case.

No. 9124 NET $1.65

. ; a8
- Nia‘f Arsay |
G-C SCREW-STARTER G-C SPRAY-KOTE 6-C K-27
SCREW DRIVER TUBE-KOTE PRINT-KOTE

Starts screws in tight spots.

No. 9148 NET $2.10

Touchupscratched picturetubes.

No. 49-12 NET $2.17

ot Fon [hese
RADIO-TV

SERVICE AIDS

CEMENT -~ @€ Your Jobber

Pressure-spray silicone resin.

No. 14-6 NET $2.17

G-C KLEEN-TEX G-C HORIZONTAL  G-C NUT & HEXHEAD

CLEANER BAR GENERATOR SCREW STARTER

Safe, slow-burning, inexpensive.  Simple, accurate TV alignment.  For 4" & %" hex nuts, screws.

No. 11-G NET $2.10 No. 9149 NET $1.95 No. 9147 NET $1.50

g’%& &&

G-C TV-RADIO
IRON CORE KIT

7 types, for 90% replacements.

No. 9141 NET $0.57

G-C STANDARD
TUNER SLUGS

Envelope of 3 replacements.

No. 9095-E

6-C DELUXE TV
ALIGNMENT TOOL
KIT

Roll-type case with 16 tools.

6-C “99” RUBBER
GROMMET
ASSORTMENT

Many types & sizes; plastic box.

No. 9121 NET $0.99

G-C SPRAY-KOTE
HAMMER-KOTE

Brown hammer finish, air dries.

No. 83-12 NET $1.83

G-C SPRAY-KOTE
APPLIANCE WHITE

Snow white finish for ranges, etc.

No. 9113 NET $1.30

6-C 7-PIECE
NUT DRIVER SET
Sizes ¥4s" to V2”; wall rack.

No. 9208 NET $3.60

.

6-C 7-PIN MIN.
TEST SOCKET
ADAPTER

Saves time on chassis tests.

NET $0.30 No. 8280 NET $7.74 No. 9247 NET $1.65

FREE!

Complete, illustrated G-C Catalog. New

service aids. Send postcard today.

AVENUE ¢ ROCKFORD, ILLINOIS
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Raytheon Transistorized Radio With

Chassis 8RT1

Thereceiver picturedin Fig. 1
is an example of Raytheon's new
portable transistorized radio. There
are very few transistorized radios
on the market at the present time;
but what the future holds for this new
field, only time can tell.

The Raytheon receiver shown
in Fig. 1 incorporates Chassis 8RT1.
The physical locations of some of
the components in the Raytheon
transistorized radio are indicated in
the photograph of Fig. 2. A sche-
matic diagram of this chassis is
given in Fig. 3. The unit employs
eight transistors which actually re-
place the vacuum tubes that would
normally be employed in a conven-
tional portable AM radio. The tran-
sistors used in the RF, IF, and
detector stages are the CK760 type
made by Raytheon. The ones used in
the audio stages are the CKT721 or
the CK722 type and are also produced
by Raytheon. These types are shown
in the photograph of Fig. 4.

The antenna, which is attached
to the chassis, consists of a coil
wound on a long ferrite rod. This
type of antenna provides a rather
high Q for the input circuit. The
tuning capacitor is of the conventional
ganged type, and the receiver has a
frequency range from 540 to 1,600
kilocycles.

The signal from the antenna is
inductively coupled to the base cir-
cuit of the mixer which is a CK760
transistor having a relatively low
input impedance. Another CK760
transistor is employed as the
oscillator.

A superheterodyning action
takes place at the mixer because of
the oscillator injection voltage which
is coupled through the oscillator coil

L2 to the emitter circuit of the mixer.

The IF transformer L3, which also
has a low input impedance, allows

September 1955, PF REPORTER

Fig. 1. Raytheon Transistorized Portable
Radio Using Chassis 8RT1.

X1 ANTENNA COIL
CK760 L1
MIXER

X2 r
CK760

OSCILLATOR ™~

TUNING
CAFACITOR
M2

OSCILLATOR A :

coiL
L2

Tst IF QUTPUT
TRAN. TRANS.
L3 T L4

2nd IF

TRAN.

by LESLIE D. DEANE

the proper intermediate frequencies
to pass from the mixer to the {irst
IF stage. The intermediate frequency
is 455 kilocycles; and the IF trans-
formers L3, L4,and L5 are all single -
tuned units. The first and second IF
transistors operate ina similar man-
ner to that of triode RF amplifiers
andtherefore require neutralization.
Capacitors C12 and C17 function as
neutralizing components, and they
feed back a portion of the output
signal to the input of each IF stage.

A negative AVC voltage is fed
back from the detector to the base
connection of each IF transistor in
order to control the gain of each IF
stage. Resistors R13 and R18develop
the proper bias voltages required for

* * Please turn to page 61 * *

X4 X5
CK760 CK760

Ist IF 2nd IF DETECTOR
AMP

R1
VOLUME CONTROL

X6
CK721
AF AMP

INTERSTAGE
b TRANS

|\

X7
CK721
OUTPUT

3rd IF X8
TRAN. CK721
L5 OouTPUT

Fig. 2. Rear View of Raytheon Transistorized Radio With Cover Removed.
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Weekly
CONTEST

Nothing to write—nothing to buy—and
everything to win. Sylvania’s big, new
““Beat the Clock” prize contest for home
viewers is as easy as that. Every week,
week after week you can create new
contacts with the TV families in your
community who want to play ‘‘Beat the

[
for ‘home viewers Clock™ at home and win one of 10 valu-
° ~ able prizes given away each week. How
"l(’ll(’e.‘ - do you do it? Just see that they get an

© official entry blank endorsed by you.
TV CONSOLES
TV TABLE MODELS =
HI Fl PHONOGRAPHS
CLOCK RADIOS
TABLE RADIOS -

5

s

It’s the greatest business-building op-
portunity you’ve ever had. Make it work
two ways for you. Bring new customers
to your shop by displaying “Beat the
Clock” prize promotion material. Tie
in window and counter displays with the
Sylvania products you sell.

It
it
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LIGHTING . RADIO -

ELECTRONICS -
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TELEVISION ]

blank must be endorsed by you

Bring your service into new customers’
homes by mailing entry blanks to your
TV community. Tie in the ““Silver Screen
85" consumer booklet and other Sylvania
direct mail material with your TV service.

Remember, never before has the TV
Service Dealer had such a concrete part
in a national TV program. Make
Sylvania’s “‘Beat the Clock’ prize contest
click for you. See your Sylvania Dis-
tributor for your promotion package.

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 10, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.,
University Tower Bldg., Montreal

FSYLVANIA

ATOMIC ENERGY
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Il u SELENIUM

l‘ TV REPLACEMENT RECTIFIER

Bonus Pack!

4 TV Replacement Rectifiers . .. i
a PAIR and a SPARE PAIR in every pack!

TV TOOL

Free|

$1.00 VALUE |

I
!
|
I
l
|
\
i

\ You can’t miss with International’s
New “BONUS PACK™! You'll get

| the best in TV replucement recti-
\ fiers. Each BONUS PACK con-
\ tains a pair for immediate use, and
\ a spare pair for your next job—
\ PLUS a Nylon TV Alignment Tool

\ worth $1—ABSOLUTELY FREE!

e

Here’s Why International Rectifiers Are Your Best Bet!

HIGH QUALITY International, through its advanced designs
and precision production, consistently meets—or exceeds—
the highest government and trade standards for all types of

THE WIDEST RANGE rectifiers. These high standards are maintained on all

International products, assuring you a better product,

THE WIDEST RANGE IN THE INDUSTRY! .. more than 10,000
types! International TV-Radio rectifiers are available in all
sizes and types. This complete line of selenium and germanium
products also includes industrial rectifiers, replacement diodes
and a wide range of photo-cells and sun batteries.

SPECIFY INTERNATIONAL RECTIFIERS for long, dependable per-
formance. Best for you ... Best for vour service customers!

OF QUALITY REPLACEMENT
RECTIFIERS IN THE
INDUSTRY
Makes a World of Difference

Ask your distributor for details about
International’s ‘‘Bonus Pack’’ today!

International Rectifier
C O R P O R A T | O N

1521 EAST GRAND AVENUE < ETL SEGUNDO, CALIFORNIA » OREGON 8-6281

I'N CANADA: At as Radio Corp., 50 W ingold Ave. W., Toronto, Ontario

W O RLD'S LARGEST s UPPLI ERS O F I NDUSTRI AL M ETALLIC RECTI{IFI1ERS
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The video IF strip,
the video detector,

including
forms the link
between the RF tuner and the video-

amplifier stages. The IF amplifier
stages use tubes which may be dual
purpose and which may function in
other sections of the receiver.

The video IF strip has three
mainpurposes. Thefirst istoamplify
the signal from a station after that
signal has been converted to inter-
mediate frequencies, the second is to
reject all other signals,and the third
is to detect the video signalso that it
may be applied tothe video-amplifier
stages. Even though different IF
strips may tune to widely different
frequencies, the problems associated
with each are very similar.

The troubles usually encountered
in a video IF strip are generally as-
sociatedwith certainsymptoms either
inthe sound, inthe picture,or in both.
The f{ollowing list contains many of
these symptoms.

ISTVIDED IF
() 6CB6

25 GMC

135V ) u

{ C 137y
2

TROUBLES in VIDEO IF

and DETECTOR SYSTEMS

A Servicing Guide
Arranged by Symptoms

BY LESLIE D. DEANE

and CALVIN C. YOUNG, JR.

1. Raster,no picture,andno snow.
2. Snowy picture.

3. Ringing in picture.

4. Poor vertical synchronization.
5. Pulling in picture.

6. Lack of picture contrast.

7. Intercarrier buzz in sound.

8. Negative picture.

9. Hum in picture.
10. Intermittent troubles.

11. Smeared picture.

12. Overloading in picture.

General Discussion

A brief review of the different
designs employed in the video IF and

2ND VIDED IF
(®)6CB6

137V

3RD VIDEOD IF

(i 6cBe

.1

5000

detector stages along with a few
general servicing hints will be pre-
sented at this point. It is hoped that
this general discussion will better
equin the service technician to trou-
ble shoot these stages of the television
receiver.

There are two major classifi-
cations for video IF circuits. One is
the split-sound system in which the
video IF and sound IF signals are
amplified separately. The other is
the intercarrier system in which
both the sound and video IF signals
are amplified through one common
IF sfrip. In the split-sound system,
the sound IF signal is extracted from
the composite IF signal at some point
ahead of the video detector. In the
intercarrier system, the sound IF
signal is permitted to pass through
the video IF stages; however, its
amplification is held to only about 5
per cent of that of the video IF signal.
The majority of television receivers
now in the field incorporate the
intercarrier system.

246 MC
i ®© @
CATH 26
Nes I VIDEO
- ‘I AMP

MMFJ_@
N 56 _@ MMF e =
o T all oT w]
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AGC 10 © 1
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1000 oCa
140v
Fig. 1. Video IF and Detector System Which Employs a Crystal Detector and Transformer Coupling Between Stages.
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Exact Duplicate

DUAL CONTROLS
available TWO ways

O vou prefer ready-to-use dual controls?
D Or would vou like a small stock of control
sections, switches and shalts that vou can as-
semble quickly for the combination you need?

Either way, with Mallorv, vou can be sure of
duplicating the exact electrical characteristics
of the controlsin practically any popular TV set.

Either wayv, with Mallory, you can equal or ex-
ceed the performance of the original equipment
control. You can count on accurate resistance
values, smooth tapers, quiet operation and
long life.

Either way, with Mallory, you can be sure the
job is right the first time ... without profit-
cutting “‘come backs.”

Either way, your Mallory distributor has what
you need. Call him today!

‘Exact duplicate, ready-to-use, dual control...
; factory-made with all the resistance values, tapers,

taps, switches and shaft lengths needed for most of the
popular TV sets.

Exact duplicate, dual control kits. With a small
stock of factory-assembled control sections, you can
make 10,000 different combinations. No soldering or
special tools required. Assembly takes less than five
minutes.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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Fig. 2. Video IF and Detector System Which Employs a Diode Detector and Capacitive Coupling Between Stages.

The resonant circuit employed
in the majority of IF stages consists
of a coil or transformer in combi-
nation withthe associated capacity of
the circuits. Adjustment is provided
by movable metal cores, and the
stages may be overcoupled or stagger-
tuned in either the intercarrier or
split-sound systems.

The number of IF stages ina
TV receiver will vary from two to
four, and the stages may employ a
wide selection of high-gain tubes.
Atthe present time, the twolF ranges
most commonly used in TV sets are
the ranges between 21 and 26 mega-
cycles and between 41 and 46
megacycles.

The video-detector stage will
employ either a crystal diode or a
vacuum tube connected in a series
or shunt arrangement. The detected
output signal from this stage will
either be positive or negative, de-
pending upon the polarity required
by the video-output stage. The de-
tector stage is sensitive to stray
pickup and therefore requires
adequate shielding.

The IF signal is usually induc-
tively or capacitively coupled through
the IF strip. A schematic diagram
of a typical IF sectionwhich istrans-
former coupled is shown in Fig. 1.
This circuit also employs a 1N64
crystal as a video detector. The
schematic of Fig. 2 illustrates another
typical IF strip; however, it utilizes
capacity coupling and a 6AL5 tube
as a detector. These schematics
will be referred tofrom time to time
in connection with the possible causes
of each symptom.

Proper operation of the video
IF strip depends upon three basic
voltages: (1) the RF signal voltage
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supplied by the tuner, (2) the B+
voltage which is usually furnished
directly from the low-voltage power
supply or indirectly from the audio-
output stage, and (3) the AGC volt-
age which automatically controls the
gain of one or more of the IF ampli-
fiers. The AGC voltage is usually
derived fromthe video-detector stage
or from a keyed AGC circuit.

A trouble symptom that may
point to an inoperative IF strip can
often be caused by a defective compo-
nent in another section of the receiver
if the trouble affects one or more of
the three voltages mentioned in the
previous paragraph. The B+ and AGC
voltages applied to the IF section
canbe checked with an ordinary volt-
meter. If these voltages appear to
be incorrect, it may be necessary
to make a resistance check of the
components in the B+ and AGC
circuits.

It is rather difficult to formu-
late one universal trouble-shooting
procedure to cover all symptoms
that may develop because of a faulty
videoIF ordetector stage; therefore,
only a general procedure for localiz-
ing the defective section will be
presented.

Isolating the trouble to the RF,
IF, or video-output circuits may be
accomplished by tracing the signpal
with the aid of an oscilloscope. One
of the first logical steps would be to
checkthe signal at the video-detector
load. If a normal signal is present,
it usually indicates that the trouble
exists in the video-output stage or
that the picture tube is defective. If
a normal signal is not encountered
across the video-detector load, then
the trouble is probably in the RF or
IF stzges.

The next step wouldbe to check
the tuner. One method to determine
if the signal is getting through the
tuner is to connect an RF signal
generator across the antenna termi-
nals. A signal modulated with 400
cycles should beused. Two resistors
of about 100 ohms each should be
placed in series with the generator
leads. The oscilloscope detector
probe may then be placed at the grid
of the first IF stage, and a 400-cycle
pattern will be observed if the tuner
is passing the input signal. The 400-
cycle signal can also be traced on
through the IF stages. A more de-
tailed procedure for trouble shooting
the IF section is outlined under
symptom No. 1.

In trouble shooting an IF sys-
tem, a check of the IF alignment is
often very helpful. This check can
help todetermine twoconditions: (1)
the frequency response and (2) the
relative gain of the IF strip. The
frequency response of the IF strip
is represented by the shape of the
IF response curve as seen on the
face of the scope. The relative gain
is represented by the height of the
curve.

In order to be able to evaluate
relative gain, it is necessary for the
technician to be familiar with his
particular alignment equipment and
also to be familiar-with the approxi-
mate gain of an IF strip that is oper-
ating normally., These things can
both be obtained by checking the IF
response and gain of several re-
ceivers that are operating normally
and by maintaining the same gain
settings on the generator and oscil-
loscope. A check on the frequency
response of the IF strip canbe had by
comparing the response pattern ob-
tained on the oscilloscope face with

* * Please turn to page 47 * *
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World's only silent automatic antenna rota-
tor! No gears, no click, no clatter, Electronic
fingertip VP* tuning. Antenna rotation and
control is smooth, not in “'steps’’ like ordinary
automatics — provides a new standard of
tuning accuracy for Fringe, UHF and Color
reception. Write today for specifications.

INTERCHANKN SEABLE
ROTORS . . . . .

Famo ss time-proved Superotor
models 100" ana ‘500" have
both been adapted for auvtomatic
operaticn |

*VP (Vernier Precision)

OTHER THOMPSCN PRODUCTS ELECTRONICS DIVISION

ELECTRONIC AFFILIATES Za
ory g o oo Th Products,Inc. @&
Televisicn ® Rame-Wooldridge , hd

Corp. ® Pacific Senmi-Conductors, Inc. 2196 CLARKWOOD ROAD ¢« CLEVELAND 3, OHIO
Available in Canada thru Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto
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SURVIVAL. Thesecret '"White
House'' outside Washington will be
linked by a closed-circuit survival
TV network with several other re-
treats to be occupied by government
officials in the event of enemy attack.
There will also be facilities for link-
ing to commercial networks for
reporting to the nation.

BLOOD. With an arm around
eachcombatant at a boxing match, the
referee adds an afterthought to his
routine instructions: " ... and, oh
yes, one more thing — this is color
television! . ... So, bleed a little.”
Saw this in Walt Ditzen's FANFARE
cartoon strip recently.

Wonder how many other TV
programs will be affected by color.
Will girls have to learn to blush all
over again as they did in the gay
nineties?

At least, we know that commer-
cials adjacent to or within regularly
scheduled NBC color programs will
have to be in color; the notice went
out to all advertisers. After Sept. 1
on WRCA-TV in New York and WNBQ
in Chicago, advertisers will either
use color at $500 extra per 20 seconds
or lose their place to some other client
who will. It makes sense, too; in those
first few minutes after a fine color
program, any black-and-white com-
mercial would look pretty sick.

Here's something to keep you up
nights. Suppose that eachtone of color
was represented by a specific shade
of gray in the range from white toblack.
Then, with a camera to translate
colors into equivalent grays, color
could be transmitted as a black-and-
white program for reception on
black-and-white sets, provided that we
had something to change the grays
back totheir colors for color viewing.
Well, one firm claims to have done
exactly this; you watch the receiver
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Dollar and Sense
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Editar-in-Chief, McGrow-Hill Radio Servicing Library

with binocularlike eyeglasses that con-
vert the grays back into the original
colors. The operating principle
involves color temperatures in some
way. Until we see a demonstration,
though, we'll continue rooting for
compatible color.
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SURVEY. Checkup by General
Electric of 150 models of 1954 and
1955 TV sets showed 119 different
types of receiving tubes in a total of
2,950 sockets for an average of about
20 tubes per set. The new RCA color
TV line thus has only 6 more tubes
per set than the average for black
and white.
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TAPED TUTORING. Aclassified
ad in Tape Recording magazine may
well be indicative of a new way of
learning by mail. A professor offers
correspondence courses on tape in
five different languages. You state
your knowledge level and objective,
and he outlines your program and
gives the price.

Many types of courses could be
offered on tape, with associated
booklets of diagrams when necessary.
Music, languages, dramatics, public
speaking, and singing are just a few
courses that come to mind. Completed
lessons on tane could be returned in
trade for the next, thus keeping down
costs. Practice assignments could be
recorded on separate tape by the
student for analysis by the instructor,
and the latter's comments and advise
could in turn be recorded for the
student.

In the same magazine, there is
another unique use for magnetic
recording. The Baltimore YMCA has

three automatic announcement ma-
chines hooked to its telephone lines.
When their number is called, one of
the machines answers automatically
with a 30-second recorded message
of inspiration. Anewspaper announce-
ment of the service resulted in some
6,000 completed calls and over 16,000
''pbusies'" during a 24-hour period,
with all three machines running.
Here's a typical message:

"Hello — we'reglad you called!
A wise man knows what to do next; a
skilled man knows how to do it; and a
successful man does it. God giveth to
man that which is good in His sight —
wisdom, and knowledge and joy.
(Eccles. 2:26) Your YMCA reminds
you that families that worship together
are happy families. — Thank you!"

" =l

TRANSISTORS. Pointing up the
reliability of transistors, General
Electric has increased the warranty
period on its units from 90 days to a
full year.

|\ ' )

LAMPLIGHTERS. The arrival
of the arc lamp for street lighting put
our dad out of work back in the days
when dogs lay waiting tonip him as he
trudged the streets with his flaming
torchtolight the gas lamps at twilight.
Then in turn the guy who replaced the
carbon pencils of the arc lamps lost
his job when they changed over to
Edison's incandescent invention. And
now the switch-thrower for these '"gets
the gate.” In Manhattanand the Bronx,
they're putting phototransistors right
on the lamps to turn them on and off
automatically. Or will the switch-
thrower be put back on the beat to
replace phototransistors as they go
bad?

* * Please turn to page 54 * *
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Model B-1
Metropolitan
and Suburban

Model B-2

TV ANTENNAS

{pat. pend.)

®

Dictionary: the highest degree of accu-
racy in the repgoduction of a signal

Here are the antennas they said could never be
developed — combining the finest features of an
impedance matching, driven folded dipole on low-
band with super-gain of a 3-element colinear on
high-band (without the use of matching harness) to
produce the — GREATEST BROAD-BAND ANTEN-

. NAS EVER BUILT! In addition, the new GEOMATIC

Suburban and
Semi-Fringe Area

R

Now For The First Time — k

Regardless of channels, distance from
station, or terrain FINCO can deliver a '#
model that is perfectly svited for your
area — at no extra cost!

Model B-3
Fringe Area,
75 miles or more

Series features extremely high FRONT - TO - BACK
RATIO! Models range from “in-town” types to
super-frznge area antennas,
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M ;
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Model B-4

Deep Fringe Area, |
150 miles or more _,

Copyright, 1955
The Finney Compony
Model B-5
Maximum Fringe
Area, 200 miles
or more




YOUR IV PIGTURE TUBE

INSTALLATIONS FINANCED

BY GENERAL ELECTRIC

OU can sell G-E picture tubes to

your service customers on the in-
stalment plan! First national tube
credit program to be handled direct
by a leading manufacturer!

® You tie up no capital—endorse no
notes. You are reimbursed immedi-
ately for the full amount of your bill
covering tubes, parts, and lakor.

® You sell high-profit tubes and

service where cash isn’t available to
your customers. You open the door
wide to new business—more busi-
ness! And those repaired TV sets
piling up on your shelves which cus-
tomers can’t pay for, now will move
out from your shop FAST.

® You have no collections or record-
keeping to worry about. Credit
arrangements with your customers
are made quickly and easily.

-

GENERAL {44 ELECTRIC
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to sell new G-E picture tube installations on credit

You find that your customer hasn’t the cash on hand to pay for the new G-E picture tube that’s
needed, plus other General Electric tubes, also parts and labor. So . . .

You explain G.E.’s easy payment terms. The customer welcomes the opportunity to sign the
contract. You then proceed to make the installation, and put your customer’s TV in tip-top shape.

One call to your G-E tube distributor will bring full
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Next day you turn over the contract to your G-E tube distributor, who reimburses you for the
complee installation job, including labor.

READ HOW YOU CAN USE THIS GREAT
NEW GENERAL ELECTRIC CREDIT PLAN!

FTEN the price of a new picture tube keeps

customers from having their TV sets serv-
iced properly. They are forced to get along with
an inferior picture, or no picture at all, while
you lose a profitable repair job.

Now G.E. gives you a way to turn these lost
jobs into service dollars. No longer need your
customers pay cash in full. You can give them
as long as six months to pay out of income, with
a down payment as low as $5.

Yet you get reimbursed immediately by your
G-E tube distributor. Furthermore, you endorse
no notes, have no collections to make. That part
is handled by the General Electric Credit Cor-
poration in cooperation with your distributor.

Act today! Ask your G-E tube distributor to
show you how to obtain . . . on easy credit
. picture tube installation jobs you’ve
never been able to sell before! Tube Department,

General Electric Company, Schenectady 5, N. Y.

terms . .

GENERAL &3 ELECTRIC

AND BE THE FIRST TO OFFER...

mstructions, forms, and advertising-promotion helps!
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Choice of 10 decorator colors and patterns

“pyTIX” is its name, and it works wonders on old
TV receivers. Your customers can quickly
and easily change cabinets to blonde, or to 9
other desired colors or patterns. That TV re-
ceiver which has outgrown its living-room use-
fulness, can be made over into a second set that
matches the decoration of den, rumpus-room,
or nursery. ‘‘Stix”’—made of Firestone Velon,
and available from your General Electric tube
distributor —is another big reason why your
customers will want to have their television sets
repaired . . . by you, who offer them new TV
appearance along with new and better perfor-
mance—a new set inside and out!
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NINE OUT OF TEN TV OWNERS right in your neighborhood will read about the sensational new
G-E picture tube credit plan—and about the new decorator coverings for old TV’s

- « . in every Sunday newspaper supplement—
and TV Guide—reaching 46,500,000 homes.

. « . in colorful posters, displays, and other promotion
material G.E. is providing for your local use.
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Shop Talk

(Continued from page 11)

tester (whether it is a gy or emission
type). To check even as few as five
tubes would take between 7 and 10
minutes because of the various con-
trols that had to be set before the
value test could be made. To do a
thorough service job, it is frequently
desirable to checkmorethan 5 tubes,
and the time required would be in-
creasingly longer. This is valuable
time tothe technician and his organ-
ization. The longer each job takes,
the fewer the calls that can be made.
Time is also important to the custo-
mer because he is being charged on
a time basis. Anything that would
reduce this checking time and still
provide the necessary information
would thus be beneficial to both the
technician and his customer.

That was the first consideration,
but there was a second problem
which apparently was not unrelated.
Central found that when the low-
voltage rectifier tube was replaced
in a set, one or more tubes went bad
soon afterward. This happened often
enough to make it significant. The
customer would call and lodge a
complaint, Since this trouble oc-
curred shortly after the service call,
the customer felt that the set had not
beenrepaired properly the first time.
Trying to assure these customers
that this was not the case seldom
evoked any understanding, and it is
not difficult to appreciate their
reasoning. Even if the customer had
complete confidence in the service
organization, it would still seem
suspicious that the set would fail so

Fig. 3 B& K DYNA-QUIK Model 500 Tube Tester.
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soon after a service call. What
makes the evidence even more con-
clusive in their eyes is the fact that
the set had worked for '"umpteen"’
months before the call. If the job
had been properly performed, they
conclude that it should certainly take
more than a week or two before the
set should go bad again.

When you stop to think of
counterarguments to this reasoning,
you readily see that they concern
technical matters which the customer
cannot understand; therefore, in 7
out of 10 cases you end by losing a
customer unless you forego the
charge for the second call. This
generosity might wipe out any profit
you may have made on the original
call.

This is a problem that happened
often enough to warrant special con-
sideration. The reasons for the sub-
sequent tube failures after the power
tubes had been replaced were felt to
be the increased stresses produced
by the higher voltages that the new
rectifier tubes developed and the fact
thatthe other tubes were near the end
of their useful lives anyway. A ver-
ification of this supposition was not
made because the conditions under
which the failures occurred did not
lend themselves to individual ex-
amination. The manner in which the
problem was solved seemed to
substantiate the assumptions made.

After examining the various
aspects of such a situation, the con-
clusion was reached that more ex-
tensive tube testing during a service
call should be required. The ideal
condition would be to test all the

-’04 I°CE ‘A‘
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tubes in a set, since this would
essentially constitute an over-all
preventive maintenance check. All
tubes that checked weak would then
be called tothe set owner's attention,
and failure to replace them would
then become his responsibility. From
past experience, it was felt that the
set owner would approve replacement
of these tubes.

Asthe reader will immediately
note, the one drawback to this solu-
tion was that it only tended to aggra-
vate the first problem, namely, the
time required to test tubes. It was
apparent that a checker was needed
to test tubes rapidly, and a project
to develop one along these lines was
started.

The result of this development
program was the instrument shown
in Fig. 3. Thisis a tube tester which
incorporates a large number of
sockets instead of the few sockets
and numerous switches found on con-
ventional testers. There are 30
sockets, and each is wired to accom-
modate only the specific tubes which
are indicated for that socket. This
arrangement permits 400 of the most
widely used tubes to be checked. At
the bottom of the instrument, there
are two controls — one marked
""Heater'' and one marked ''Sensi-
tivity.'"

To test a tube, first locate its
appropriate socket from the socket
listings. The same listing also
indicates the proper settings for the
two controls. After the controls are
set, the tube is inserted into the
socket. By means of a test switch,
the condition of the tube is revealed
on a built-in meter.
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Fig. 4. Another Tube Checker for Rapid Testing.
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" 150 field tests have proved to
WARD jobbers:

* Good VHF picture at as far as 200
miles on several channels

%+ Excellent results at 100 miles

% Good results in areas where no other
antenna was able to bring in a picture

* More compact—25%-75% less stack-
ing distance !
Channel 2-13 response as much as
40% better than any comparable an-
tenna '

Unique superior snap-lock bracket
Original WARD design all aluminum
supplemented spring pressure bracket
—eliminates possibility of . intermit-
tent contact

TRY ONE—you’ll find why the Invader

is superseding all fringe and super-

fringe antennas.

WARD Model TVS 356 2 bay and stack-
ing harness $39.95 list

WARD Model TVS 357 4 hdy stacking
kit (feed harness only) $3.95

*an original WARD design

flat type Uni-plane
Yagi for fringe
area VHF and

primary signal
' area UHF.

*Documental testimonials in our files

wnnn PRODUCTS CORP., Cleveland 15, Ohio

BURTON BROWNE ADVERTISING



With this newly developed
tester, a complete set of tubes for
an average TV set can be checked
in 12 minutes. If fewer tubes are
tested, the time is correspondingly
less. In addition, the tube-testing
facility is complemented by a number
of features which are desirable, as
experience has indicated. For ex-
ample, the instrument will indicate
tube shorts and do this before the
gm test is made. It also possesses
a life-test feature which indicates
the ability of a tube to operate when
its filament voltage is reduced. (The
reader will recall that mention of
such a test was made inlast month's
column.) It contains a sensitive
check designed to reveal whether a
tube contains gas, a contaminated
grid, or grid-to-cathode leakage.

The idea for a quick-checktube
tester is not new. One unit that has
been available for some time is the
TeleTest instrument shownin Fig. 4.
This checks tube emission under
loaded conditions; and it will reveal
gas, grid emission, or interelectrode
shorts. Undoubtedly,there are other
such instruments on the market; and
as their worth is recognized, more
will appear.

The trend toward the develop-
ment of instruments which enable a
service technician to carry out his
test procedures in less time than
before is a healthy one that is indic-
ative of a vigorous and expanding
field. The customer will benefit by

the lower charges, and the saving of
time will aid the technician by per-
mitting him to do more and better
work in the same length of time. A
number of worthless gadgets will
appear along with the desirable
instruments, and caution will be
needed to '' separate the wheat from
the chaff.'"' The criterion which
every test instrument must satisfy
is: ''Does this enable me todo a job
better and faster than I am doing it
with my present equipment?'' If the
answer is yes, the instrument is
worth while. If the answer is no,
then the instrument may be nice
to have; but from a business stand-
point, it certainly would not be
needed.

REVIEW

Auto-radio repair generally
poses no more of a problem insofar
as circuitry is concerned than any
home receiver. Actually,the biggest
difficulty that one encounters with
this type of servicing is either in
gaining access to the chassis or in
removing the set from its mounting.
Once these have been accomplished,
75 per cent of your work is
completed.

Circuitwise, only a few of all
the possible causes are responsible
for more than 90 per cent of the
troubles found in auto radios. Once
the technician has become familiar
with these, he may perhaps find it
profitable to pay more attention to

repairing auto radios and thus open
up a new potential source of income.

An article that discusses the
major troubles that befall auto radios
appeared in the March 1955 issue of
Radioand Television News Magazine.
The article was entitled, ''Servicing
Automobile Radios.'" It was written
by I. Silverstein.

Radio and Television News
Magazine is published monthly by the
Ziff-Davis Publishing Company at
366 Madison Avenue, New York 17,
N. Y. Subscription rates are $4.00
per year for the United States, its
possessions, and Canada.

The schematic diagram of a
typical auto-radio receiver is shown
in Fig. 5. It contains a 6BD6 RF
amplifier; a 6BE6 converter; a 6BD6
IF amplifier; a 6AT6 detector, 1st
AF amplifier, and AVC stage; and
a 6AQ5 audio-output amplifier. Thus
far, with the possible exception of the
RF amplifier (which most home sets
do not have), the circuit differs in no
important respect from the AM radios
that the technician sees every day.
The significant difference between
auto and home receivers is in the
power supply. In the auto radio, we
find a vibrator and either a gaseous
or a vacuum-tube rectifier. The
vibrator converts the applied DC volt -
age to pulsating DC which is stepped
up to a high AC voltage by a trans-
former and then converted by the
rectifier into a DC voltage suitable
for use in the receiver.
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Fig. 5. Schematic Diagram of a Typical Auto-Radio Receiver.
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TUNG-SOL
Magic
Mirror

BRIGHTER-SHARPER
MORE DETAIL
MORE CONTRAST

The *“Magic-Mirror”” Aluminized Picture Tube creates
the brightest, most realistic TV picture you can bring
into the homes of your customers. The ““Magic-
Mirror”’ tube effectively utilizes a// the light generated
by the phosphor screen.

Tung-Sol has developed a unique ‘“‘fogging”
method of backing up che phosphor screen with a
mirror-like aluminum reflector. This reflector prevents
light radiating uselessly back into the tube. It brings
ourt all the detail of which the receiver circuit is capa-
ble. So smooth and true is the Tung-Sol aluminum
reflector that mottling, streaks, switls, “blue-edge”,
“yellow-center” and other objectionable irregularities
are eliminated.

Tung-Sol pin-point-focused electron gun assures
a steady, brilliant picture—free from alternate fading
and overlighting. Tung-Sol’s exacting standards of
quality control, manufacture and testing further guar-
antee the high uniformity and maximum performance
of the *“Magic-Mirror”” TV Picture Tube.

For further derails, including Tung-Sol's sales
aids and advertising support, call your Tung-Sol
supplier today.

ORDINARY TUBE—Only balfthe ~ RESULT—A lighr background
light produced by the phosphor within the tube which reduces
screen is utilized 1n the picture. picture contrast.

Other half radiates wastefully back

into tube.

MAGIC-MIRROR ALUMINIZED RESULT —Pronounced increase in

TUBE — Aluminized reflector contrast to make a bright, clear,
allows electron beam rhrough. more realistic picture.

Blocks wasted light from backing

up into tube. Reflects a// the light

into picture,

TUNG-SOL ELECTRIC INC., Newark 4, N.J.

Sales Offices: Adanta, Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver, Detroit, Montreal (Canada), Newark, Seattle.
Tung-Sol makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal Flashers, Aluminized Picture Tubes, Radio, TV and

Special Purpose Electron Tubes and Semiconductor Products.
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Itis inthe power -supply section
that a high percentage of the troubles
arise in auto radios. Mr. Silverstein
lists three that he says affect 49 out
of every 50 sets.

1. Bad rectifier.

Until just before 1950, the
gaseous OZ4 tube was in general use;
but since then the 6X4 vacuum tube
has largely taken over (although
OZ4's are still in use). Behavior of
the 6X4, when it is going defective,
is similar to that of other vacuum-
tube rectifiers. It may become com-
pletely inoperative all at once, or the
receiver volume may decrease
gradually as the tube emission de-
creases. Intermittent conditions that
persist are not frequently encoun-
tered. In the case of the gaseous
rectifier, intermittent. operation is
more prevalent.

2. Bad vibrator.

The second item that is re-
sponsible for a high percentage of
trouble is the vibrator. When it is
operating, a mechanical buzz will be
heard. This does not necessarily
mean that the unit is functioning
satisfactorily, because a buzzing
vibrator can still be defective. On
the other hand, when a vibrator does
not buzz at all, then it is not oper -
ating. The trouble may lie in the
vibrator, or the radio fuse may have
blown so that no power is reaching
the receiver. Common reasons for
vibrator failure are: pitted points
(which may tend to stick) or metal
fatigue in the vibrating arms. Under
these conditions, replacement with
a new unit is the only desirable solu-
tion. Occasionally, a technician will
try filing pitted points. This affords
only temporary relief, and the unit
will soon become defective again.

3. Defective buffer capacitor.

Thethird major source of trou-
ble in auto-radio sets is the buffer
capacitor across the secondary of
the power transformer. The current
drain of the car radio rises 20 per
cent or more when this capacitor is
bad, and the trouble may even cause
the vibrator or the power trans-
former to fail or the fuse to blow.
In replacing this buffer capacitor,
use one having the same capacitance
value. This particular precaution
cannot be stressed too strongly be-
cause a capacitor of the wrong value
can reduce the life of a vibrator by
as much as 50 per cent. Also pay
particular attention to the voltage
rating of the buffer capacitor, and
never install one of a lower rating.

A desirable check to run on
every auto-radio receiver before it
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leaves the shop is measurement of
its current drain. This value should
be within one ampere of the figure
established by the manufacturer as
normal. If it exceeds this limit,
additional troubles exist in the set.
Excessive current drain is not only
detrimental to the car battery; but
when the extra drain is through the
power supply, the vibrator arms may
lose temper and possibly stick. Bad
buffer and electrolytic capacitors are
the most frequent causes of excessive
current through the power supply.

While we are on the subject of
current drain, it should be noted that
the current used by anautoradio goes
through three circuits: the tube
heaters, the vibrator power supply,
and the diallights. Excessive current
drain may stem from any one of these
paths; but the most frequent offender
is the power supply or a circuit
which draws current from the power

supply.

While the three troubles out-
lined are responsible for most
breakdowns of auto radios, they are
not the only ones. For example, a
common complaint is weak volume.
For this, the most likely causes are
a weak tube (or tubes) or an open or
partially shorted antenna. To shield
the auto receiver fromthe electrical
disturbances generated in the motor
and also to protect it physically, the
entirereceiver is encased in a metal
container. This shield prevents re-
ception of any signals except those
which are brought in by the antenna.
Consequently, an auto radio is much
more dependent uponits antenna than
a home radio, and any factor which
interferes with or otherwise weakens
this signal path will have a marked
effect on speaker output. A car an-
tenna is connected to the receiver
through a low-loss lead — a very
thin wire designed to reduce capaci-
tance in this circuit. Excessive
movement of this lead will frequently
cause it tobreak. A continuity check
between the antenna and the receiver

!

‘ (__. TO RF AMP,

A e . GANGED TO
OTHER TUNING
COILS

Fig. 6. The Antenna Input Circuit of Some
Auto-Radio Receivers.

end of the cable will reveal any open
circuit. An intermittent connection
can also be uncovered by tapping the
antenna and noting whether the
ohmmeter needle is affected.

A continuity check between the
antenna and the car chassis is also
useful for uncovering short circuits.
Before making this test inspect the
circuit diagram to see whether the
sethas a low-resistance circuit con-
nected between the antenna input and
ground. See Fig. 6. If it does, re-
move the antenna plug from the set
and make the same measurement.
The circuit should be open.

For a quick method of localizing
other troubles, the author suggests
the old stand-by system of tube pull-
ing. Start with the power-output
stage, and remove the tube from its
socket. If the stage is operative, a
clickwill be heard inthe loudspeaker.
If a push-pull arrangement is em-
ployed, try both tubes. Then proceed
to work back through the set, stage
by stage, until you reach the point
where a click does not appear. This
isthe sectionon whichto concentrate.

There are additional troubles
that may afflict a receiver. Inter-
mittent operation is among the more
common of these. Before the set is
taken out of the automobile, make
certain the trouble is not due to the
antenna. Wiggle the antenna back and
forth, and check tomake sure that no
intermittent grounding condition
exists. Check the plug at the input
terminal of the receiver to make
certainthat a good connectionis being
made. Poorly soldered connections
or breaks may be found by moving
the lead-in wire back and forth.

Once you are certainthe trouble
is not in the antenna system, the set
may be removed from the car and
taken into the shop where the search
follows closely the procedure em-
ployed with home sets, except that
there exists a greater possibility of
broken connections or loose compo-
nents because of the physical vibra-
tions to which auto receivers are
subjected.

Mr. Silverstein has chosen to
concentrate only on those troubles
which account for the majority of
servicing of auto radios. Within
these limits, the information is
valuable; however, if extensive auto-
radio service work is contemplated,
additional reading along these lines
would be advisable.

BY MILTON S. KIVER
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Color TV Training Series
(Continued from page 8)

of determining whether or not the coil is functioning
properly.

Fig. E2 of the Color Plate illustrates the appearance
of the screen when the purity control has become open.
With this control open, excessive current is allowed to
flow through the purity coil. This current produces a very
strong magnetic field around the coil. The central axis
of the three beams is greatly displaced from the central
axis of the tube by this strong magnetic force. As are-
sult,the center of the raster moves away from the center
of the screen and becomes greatly contaminated with color.

The circuit and control of the field-neutralizing coil
is shown in Fig. 12-24. This circuit is used to obtain
color purity at the edges of the screen. After a pure red
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Fig. 12-24. Field-Neutralizing Coil and Control Circuit Used in

RCA Model CT-100 Color Receiver.

screen (except at the edges) has been obtained during the
setup procedure, the field-neutralizing control is adjusted
to obtain purity at the edges. If this cannot be achieved,
check the circuit in Fig. 12-24. If the voltage at the input
of the circuit is correct, check the control and the coil
for defects.

The electromagnetic type of picture tube employs
neither a purity coil nor a field-neutralizing coil to ob-
tain color purity. Instead, permanent magnets are used.
The purity magnet, which is similar to the centering de-
vice used with some types of monochrome picture tubes,
is placed around the neck of the tube. It has two rings
which can be rotated when purity adjustments are made.
If one or both of these rings loses its magnetism, correct
purity cannot be achieved. The condition of the purity
magnet is checked by direct replacement.

VERT QUTPUT 001 =
@98 128H7

The field-neutralizing device inan electromagnetic
tube consists of a series of permanent magnets mounted
around the rim of the face plate of the picture tube. All
the magnets can be positioned individually to obtain purity
at the edges of the screen. A magnet should be replaced
if very little or no effect is noticed when the position of
that magnet is altered.

Convergence Troubles

Shown in Fig. 12-25 is the convergence circuit em-
ployed in the RCA Victor Model CT-100 color receiver.
This circuit supplies the vertical and horizontal voltages
used to obtain dynamic convergence of the beams.

Whenever it is noticed onthe screen that the beams
are not converging properly, the adjustments of the con-
vergence controls should first be checked. The setup
procedure for obtaining beam convergence was discussed
in Part XI of the Color TV Training Series in the April
1955 issue.

By close examination of a monochrome picture on
the screen, it can be determined in which portions of the
screen the beams are misconverged. Shown in Fig. E3 of
the Color Plate is one example of misconvergence. Notice
that along a horizontal line through the center of the test
pattern there is very little misconvergence. Along the
top and bottom of the test pattern, it can be seen that the
convergence is very poor. This is signified by color
fringing on the edges of the black lines in these areas of
the test pattern.

Fig.E4 of the Color Plate shows how the same con-
dition appears when a white -dot pattern is being viewed.
The dots in the horizontal center row are converged pro-
perly, but those in the vertical center row are not. By
examination of the appearance of the screen, it can be
determinedthat the cause of the trouble is in the vertical-
convergence circuit. First, the controls for vertical
amplitude and phase are adjusted. If this does not cure
the trouble, then the circuit is checked. In the circuit of
Fig.12-25,a vertical-convergence amplifier is employed.
This tube should be checked before other components are
tested. If the tube is found to be good, the circuit can be
checked by using an oscilloscope.

The waveform at the grid of the first half of V19
should be like that shown in Fig. 12-26. This is the pulse
that is derived fromthe vertical-output stage. If the pulse
is found to be abnormal at the first grid of the amplifier,
check the circuit between this point and the point where
the pulse is obtained at the vertical-output stage.
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