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the best color TV picture

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

a better picture on more stations

CDR Rotors add to the pleasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . . . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing petformance
in instalflations everywhere in the nation. Quality

and engineering you know you can count on,

pre-sold to your customers

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

the complete line

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

_ﬂ,

SOUTH PLAINFIELD. N.J. w CLEVELAND 13, OHIO




ELECTRONICALLY TESTED BUSS FUSES
can help safeguard you against troubles and complaints

With BUSS fuses, dependable elec-
trical protection is not left to chance.
Every BUSS fuse is tested in a sensi-
tive electronic device that automati-
cally rejects any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions.

As a result, when you sell or install
BUSS fuses you are sure the fuses will
operate properly under all service con-
ditions. You avoid ‘kicks’ or com-
plaints from customers about faulty

BUSS fuses are made to protect=~not to blow, needlessly
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fuses failing to protect or causing
needless shutdowns.

By their unfailing dependability,
BUSS fuses can help you safeguard
your reputation for quality and service.

BUSS fuses have ready customer
acceptance

The universal acceptance of BUSS
fuses is based on-the millions upon
millions of BUSS fuses used in homes

on farms and in industry over the past

43 years. This means sales are easier
to make because BUSS quality is
never questioned.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SEB. Bussmann Mfg. Division Mc-
Graw-Edison Co., University at Jef-
ferson, St. Louis 7, Mo.

MAKERS OF A COMPLETE
LINE OF FUSES FOR
TRUSTWORTHY NAMES IN HOME, [EARM R CORMERG
nuscrricat seotecrion . CIAL, ELECTRONIC, AUTO-

MOTIVE AND INDUSTQIKL
W use.
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HIGH-VOLTAGE

PLATE
ASSEMBLIES CARTWHEELS

You can do a BETTER
fob FASTER
when you use...

CERAMIC
CAPACITORS

You can be sure that Aerovox Ceramic Capacitors
are exactly right for your service applications
because of the extra-care taken in the manufac-
turing of these capacitors to provide you with
trouble-free, exact-duplicate replacements. This
extra-care assures your customers of stay-put
installations saving you time and money on costly
call-backs.

The Aerovox line of ceramic capacitors is the
most complete on the market. A type for every
application is available to you for prompt delivery
from the complete stock selection carried by your
local Aerovox Distributor.

AEROYOX coRPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.
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In this installment, some of the processes used in the man-

ufacture of transistors are discussed, along with the

effect these processes have on transistor characteristics.

N a broad sense transistors can be
I classified, from the point of view
of construction, as point contact or
junction types. In a point contact tran-
sistor the emitter and collector leads
are sharpened to fine points and
mounted in contact with the surface
of a p-type or n-type semi-conductor
wafer as shown in Fig. 14. In a junc-
tion transistor the emitter, base and
collector are arranged in sandwich
fashion. Fig. IB illustrates one type
of junction transistor.

The great majority of transistors
used today are of the junction type.
This is because they are easier to man-
ufacture and result in a product capa-
ble of being mass-produced with more
consistent  characteristics.  Although
point contact transistors were the first
to be investigated and produced, their
operation is not as well understood,
and they are not as predictable as junc-
tion types. However, their operation in-
volves many interesting principles re-
lating to semiconductors which will be
discussed subsequently. Point contact
transistors are presently used in very

(A)

EMITTER N\
LEAD =

LEAD

BASE LEAD

(B)

- E |B] ¢ |—

77 /)
0/
EMITTER | COLLECTOR
LEAD - LEAD
BASE
LEAD

Fig. 1—Point contact and junc-
tion transistor construction.

limited applications. In this section we
will first discuss junction transistors
and then the point contact types.

Classification of
Junction Transistors

Junction transistors in general con-
sist of a large family of transistors
which can further be classified as fol-
lows:

1. Alloy junction

2. Grown junction

3. Diffused base

Another type of transistor is the
surface barrier type which has junction
transistor characteristics, and which will
be discussed later.

Transistors may be further classified
in accordance with the following ap-
plications:

1. Audio

2. Power

3. RF

Manufacture of Alloy
Junction Transistor

As a first step in the study of the
alloy junction transistor we refer to
the crystal pulling process described in
the previous section where a single-
crystal seed of an intrinsic semiconduc-
tor material is dipped into an n-type
or p-type melt of germanium or silicon
and slowly rotated, at the same time
that it is withdrawn from the melt.
The result is a cigar-shaped piece of
n-type or p-type semiconductor depend-
ing on the type of doping used.

This cigar-shaped object is now
sliced with a diamond saw into a large
number of discs in the manner shown
in Fig. 24. Each disc is about 1 to 2
mils thick. The discs obtained in this
fashion are then sawed vertically and

horizontally in the manner shown in
Fig. 2B. The result of this “dicing” is
a large number of small wafers. In a
typical product cach measures approxi-
mately 10 mils square. Many thousands
of these wafers may be obtained from a
single grown crystal

The wafers obtained in the process
just outlined are then mounted in a
jig which contains a number of recep-
tacles arranged in the manner shown in
Fig. 3. In the manufacture of p-n-p
alloy junction transistors these recep-
tacles generally contain pellets of in-
dium and #n-type germanium. Of
course any other p-type metal may be
used. These pellets are positioned above
and below each wafer, whereupon the
jig is placed in an oven for heat treat-
ment at about 530 deg. C.

Since indium melts at a lower tem-
perature than does germanium, the in-
dium pellets melt while the germanium
remains in the solid state. The liquid
indium then slowly diffuses into the n-
type germanium. Careful control of
temperature and time permits sufficient
diffusion of the indium into the ger-
manium to convert the n-type to p-type

|

(B}

Fig. 2—"Dicing” is accomplished
by slicing the crystal as shown.
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DICED N TYPE
WAFER

#INDIUM PELLET

. @ ]

cup

INDIUM
PELLET

Fig. 3—Jig holding the transis-

tor material prior to heating.

germanium in the areas near the in-
dium pellets. These p-type areas are in-
dicated by the shaded portions shown
in Fig. 4. The unit is then “quenched”
or cooled resulting in a p-n-p alloy
junction transistor. This type of tran-
sistor may also be referred to as a
‘fused junction” or a “diffused junc-
tion” transistor.

[t will be seen that this type of con-
struction lends itself to the production
of transistors with extremely thir base
sections. A thin base, vou will recall,
is desirable tor good high frequency re-
sponse and for a high “alpha” As pre-
viously pointed out, however, the tem-
perature and time must be accurately
controlled. Too little diffusion will re-
sult in too small an acceptor concentra-
tion in both emitter and collector, and
too wide a base region. Too much
diffusion will cause the emitter and
collector regions to merge, and thus
short circuit through the base. This
alloy layer is referred to as a “junc-
tion.”

In the complete assembly leads are
attached to the emitter, collector, and
basc. These leads are either fused or
soldered to the different sections of
the transistor.

Notice in Fig. 4 that the collector
area is somewhat larger than the emit-
ter area. This construction is resorted
to in order to assure collection of most
of the carriers coming from the emit-
ter. Carrier diffusion in general, takes
place along a radial rather than a di-
rect path, so that the larger the col-
lector area the greater will be the
number of emitter carriers going into
the collector. Alloy junction transistors

./ ~LEAD WIRES ~—_
ase*  (COLLECTOR EMITER

may be made for handling small or
large signals.

Power Transistors

When used in computer switching
or audio output stages, considerable
power may be delivered and dissipated
by the transistor. Unless this power is
properly taken care of, the devcloped
heat may injure the transistor.

To properly dissipate this heat the
large signal transistor is built some-
what differently from its small signal
prototype. Fig. 5 illustrates the cross-
section of a typical power transistor.
Notice that the transistor itself is an
alloy junction type. The collector and
cmitter areas, in this transistor, are
larger than in the small signal device,
this being necessitated by the larger
current being handled. Heat developed
in the collector is transferred by con-
duction from the collector to a metal
body, through a thin insulating mica
washer into a heat sink. The construc-
tion is such that the latter is generally
mounted on the receiver chassis. Where
additional heat transfer efficiency is re-
quired the metal case which enclosed
the transistor may be fluted as illus-
trated in Fig. 2 of the previous install-
ment. (See page 6 November issue
“Electronic Servicing”).

High Frequency Considerations

It was previously pointed out that
high frequency transistor operation may
be improved by:

1. Reducing collector-to-base, and
emitter-to-base capacitance.

2. Using low resistivity base mate-
ral.

3. Keeping the base width as thin
as possible.

Alloy juncton transistors made in
the manner just described, produce
conditions in which the surfaces be-
tween the junctions are not smooth be-
cause of the very nature of the fusion
process whereby one metal is alloyed
into another. This is indicated in Fig.
6. Here we show, in an exaggerated

Fig. 5—Cross section diagram

et | i 4 of a typical power transistor
soov / d g =5 ™ss”) of the alloy junction type.
savows _ EwTTER, ease TERLT Note the larger emitter and
Oy L : :co[u.:froa et collector areas and the heat
--./:3, m{ 2 . 5 sink which are necessary to

;»» G 2 22 accommodate large currents.

INSULATED BUSHING /,,/ -

{MOUNTINC STUD
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HEAT SINK (CHASSIS)-

P TYPE
GERMANIUM
(EMITTER)

INDIUM

i

N TYPE GERMANIUM

P TYPE” .

GERMANIUN ~ INDIUM
(COLLECTOR)

-u ojui wniput jo uoisnyiq—y ‘Biy
type germanium forms transistor.

manner how the process of fusion re-
sults in an irregular boundary between
the alloyed metals. This results in dif-
ferent distances “W” at various points
between the emitter and collector. This
variation in base width affects fre-
quency response. The effect becomes
noticeable at high frequencies.

If the frequency of the incoming
signal is high enough, that is if the
wavelength is short enough, there may
be considerable differences in transit
time of signal carriers across the three
paths W1, W2 and W3. In fact, the
phase displacement produced by these
time differences may be high enough to
result in a reversal of signal phase along
one path compared to that along an-
other path. The resulting cancellation,
due to out of phase components pro-
duces an attenuation of the total signal
being transferred from emitter to col-
lector. It is evident that if we can pro-
duce a transistor with a smooth planar
surface along its junction, better high
frequency operation will result. Such
a transistor is the grown junction type
now to be described.

Grown Junction Transistor

In the crystal pulling described in
the previous section it will be recalled

[Continued on page 44]

BASE REGION (ENLARGED FOR
PURPOSE OF
ILLUSTRATION)

EMITTER ¥~ coLl
N TYPE

GERMANIUM
Fig. 6—Uneven junctien surfaces
result in poor high frequency
response.
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Now eligible for

from

QROUP LIFE INSURANCE

SPONSORING BONDED PROGRAM DISTRIBUTORS
at no added cost........ .

Registered Bonded Dealers who by preference use
Raytheon Receiving T'ubes are now eligible for valu-
able life insurance coverage through their sponsoring
distributors. It is obtainable without the necessity of
a physical examination.

This Group Life Insurance Plan for Raytheon
Bonded Electronic Technicians is underwritten by
one of America’s leading insurance companies for the
exclusive use of sponsoring distributors of the
Bonded Dealer Program.

Any Sponsoring Bonded Distributor who meets the
necessary requirements for setting up a Group Life

tY'RE
£L) Rie

Insurance Plan for Bonded Dealers may help them
obtain this important protection.

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

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

NEWTON 58, MASS. CHICAGO, ILL.

55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave.

Raytheon makes 2 Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

all these

Semiconductor Diodes and Transistars, Nucleonic Tubes, Microwave Tubes.

ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

®
Excellence in Eleclionies

ELECTRONIC SERVICING e DECEMBER, 1957



_JTesf E

SIMPSON MODEL
260 SERIES Il

HE Simpson Volt ohm milliam-

meter Model 260 series III is an
all-purpose measuring instrument. It
may be used for measuring ac and dc
volts, resistance, direct currents, decibels
and audio output voltages.

The unit is housed in a sturdy black
bakelite case with moulded, reinforced
walls and corners. The handle, at-
tached to the sides of the case, may
be used to support the meter in a
sloping position on the bench top.

DC Voltage Ranges

Voltage ranges from 0-250 micro-
volts up to 0-5000 volis are available in
eight steps. The upper limit of 5000
volts may be extended to 25 or 50 kv
by the use of special probes available
from the Simpson Electric Co. Note
that there are two dc positions on the
function switch marked plus de and
minus de. The two switch positions
permit reversal of the test lead polarity
without removing them from the cir-
cuit.

The dc ranges all have a sensitivity
of 20,000 ohms per volt and an ac-
curacy of plus or minus 3%.

AC Voltage Ranges

The ac ranges of the meter have a

ELECTRONIC SERVICING e DECEMBER, 1957
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sensitivity of 5000 ohms per volt and
they are divided into six ranges cover-
ing from 0-2.5 volts up to 0-5000 volts.
The frequency response is essentially
flat from 20 to 50,000 cycles per second.

In addition to the conventional ac
ranges, the instrument provides an out-
put meter connection for measurements
where both ac and de voltages are
mixed. This jack places a blocking con-
denser in series with the measured ac.
The blocking condenser reduces the
frequency response of the meter in the
output position only.

The same ac ranges are calibrated
in decibels based on zero db being
equal to 1 milliwatt across a 600 ohm
line.

All the ac ranges are accurale to
within plus or minus 5%.

Direct Current

The direct current ranges measure
from 50 microamperes to 10 amperes
divided into 6 scales. The polarity re-
versing action of the function switch
operates for the current ranges as well
as the voltage ranges. The accuracy
of the current ranges is plus or minus

3%.

Resistance Ranges

Three resistance ranges are provided
with a maximum range of 20 megohms

on the R x 10,000 scale. The three

ranges are:

R x1 12 ohm center

R x 100 1200 ohm center

R x 10,000 120,000 ohm center

Five 1Y% volt batteries are needed to
operate the ohmmeter section. One
size D cell is used to operate the R x 1
and R x 100 scales. Four additional
size 7 cells are needed for the R x
10,000 scale.

Maintenance

A most frequent maintenance prob-
lem encountered in any volt-ohm-meter
is replacement of the ohmmeter bat-
teries. The five batteries are made ac-
cessible by removing the four screws
on the bottom of the case and slipping
the unit out. The batteries snap into
place and the polarities are marked on
the mounting board.

Almost all of the components used
in the meter are mounted on a printed
circuit board, thus simplifying con-
struction. To facilitate trouble shoot-
ing, the part number of each resistor
is printed on the board, enabling you
to locate each component without going
through the difficult task of circuit
tracing.

MOTOROLA TU546
PORTABLE TEST SET

ivpLiciTy of use is featured by a
S new, multi-purpose portable test
set just announced by Motorolar A
transistorized electronic ac voltmeter
and a full view, 4”, meter have been
incorporated in the new test set. It
is designed to facilitate the aligning
and testing of all Motorola mobile and
base station transmitters and receivers.

By combining the functions of a
number of instruments into one com-
pact set, this new test set greatly re-
duces the time and equipment required
lo service two-way radio units on the
bench or in the field. Its various uses
include those of a voltmeter, milliam-
meter, rf power output indicator, rela-
tive field strength meter, signal gen-
erator and crystal checker. In addition,
it contains a built-in pm speaker for
audio reception. The unit is very easy
to use. Simply connect the test set to
the radio set with the metering cable
that is supplied and set the selector
switch for the desired test reading.

Maximum reliability and minimum
battery drain are assured by the use
of long-life, trouble-free transistors. A
transistorized audio frequency electron-

[Continued on page 43]



HE Westinghouse “Deluxe” Series
Tof television receivers for 1958
feature a new electronic circuit—Elec-
trical Fine Tuning (EFT). Westing-
house EFT provides this important ad-
vantage: The fine tuning control may
be remotely located and wire con-
nected to the receiver. The user of a
Westinghouse Model H-985 Remote
Control Unit may adjust the fine tun.
ing control from the easy chair across
the room. A conventional fine tuning
control could not be used in this man-
ner because of the capacity in the
connecting lead. The fine tuning con-
trol, mounted on the receiver front
panel, is also wire connected to the
tuner. This arrangement eliminates the
need for mechanical coupling to the
tuner which is mounted at the rear of
the chassis.

Fine Tuning Principles

To understand EFT, consider first
the principle of the conventional and
more familiar form of fine tuning.

The usual type of fine tuning ar-
rangement consists of a small variable
capacitor connected across the oscil-
lator tank coil. This variable capacitor
serves as a vernier adjustment to tune
for best picture detail. When the ca-
pacity of the variable capacitor is made
to change slightly, the oscillator fre-
quency is changed slightly. Usually,
the capacitor is mechanically adjust-
able, but it need not be. A fixed ca-
pacitor may be used in series with a

il .

0SC.
coiL

Fig. 1—Basic circuit demonstrat-
ing electrical fine tuning.

Electrical Fine
Tuning » e v

variable resistor, R1, as shown in Fig.
!. (Electrical Fine Tuning equiva-
lent circuit.)

If the resistance of RI is changed,
the effective capacity of CI is changed.
To understand why this is so, con-
sider the resistor as being shorted
(with the sliding arm at the top of
the resistor). The full capacity will be
across the oscillator tank coil, causing
the oscillator to be tuned to a lower
frequency. As the slider is moved down,
inserting progressively more resistance
in series with ClI, the effective capacity
is progressively reduced and oscillator
{requency increases. Finally, if the re-
sistance is made very high (practically
an open circuit), the capacitor will
have no effect on the oscillator fre-
quency. Thus, frequency increases as
series resistance increases.

Crystal Diode as
Variable Resistance

Although a variable resistor is
shown in Fig. 1, a crystal diode may
be substituted, as shown in the simpli-
fied circuit, Fig. 2. The crystal diode
may be made to act as a variable re-
sistance by causing the crystal diode
current to vary. If more current flows
through the crystal, it acts as a low
resistance. If less current flows through
the crystal, it acts as a higher re-
sistance. Current through the crystal
is made to vary by changing the re-
sistance of R2 which represents a re-
mote variable resistor. The crystal di
ode acts as a higher resistance (draws
less current) as R2 is made higher. As
R2 is made smaller, it loads the crystal,
causing it to act as a lower resistance.

Principles of Operation

Referring to Fig. 2, the following
questions may arise: What is the source
of crystal diode operating voltage? Why
does the variable load, R2, cause
crystal current to vary?

Positive crystal diode anode voltage
is provided by the positive alternations
(half-cycles) of oscillator #f voltage.
When oscillator voltage is applied, the
crystal diode draws current when its
anode is positive with respect to its
cathode. This voltage is applied through
C2. Condenser C2 charges to the po-
larity shown in Frg. 2. Assume that
no discharge path exists for C2. Under
this condition, €2 will hold a fixed
negative charge on the crystal diode
anode. When C2 becomes fully charged,
the crystal diode is cut off. Why? Be-
cause no current will flow through the
diode until the voltage on its anode
becomes more positive with respect to
its cathode. This will not happen if
C2 cannot discharge. Condenser C2
receives a full charge and holds it.
The applied oscillator voltage will
equal this value, but will not exceed
it. When a leak-off path is provided by
R2, C2 discharges through R2 between
alternations of applied oscillator volt-
age. Hence, the anode side of C2 be-
comes less negative. The more C2 dis-
charges between alternations, the less
cut-off voltage exists across the crystal
diode and the longer the period of
current flow through the crystal diode
when positive alternations are applied.

In summary, a short time constant,
which would be provided by a low re-
sistance of R2, causes a rapid capacitor
C2 discharge. Under this condition,
applied oscillator voltage exceeds C2
charge (cut-off) voltage for a longer

[Continued on page 46]
RF
Lo S
it =T

0SC. CRYSTAL &2
A oIl DIODE

Fig. 2—Diode in this circuit acts as
variable capacitor.
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Beats

® SUPER SHARP DIRECTIVITY

TRY TELCO'S NEW GOLDEN INVADER, B L [ CoLD A SDIZING
the powerful antenna for VHF fringe areas

and UHF primary areas. Extensive tests ® NEW SNAP-LOCK DESIGN
prove its uni-plane design can pull in sta-

tions from as far as 200 miles away. Ghosts ® RECEPTION UP TO 200

and co-channel interference are eliminated. MILES AWAY

The GOLDEN INVADER, for color or
black-and-white TV, comes pre-assembled
with the new Snap-Lock construction that
makes it easier to handle, easier to install.

Available in single bay (illustrated), two- No. A-8121 Single Bay....... List $29'95
bay or four-bay models. A-8122 Two-BaV¥.cceeeeveannnan 2.59.95
VALUABLE BONUS FOR YOU! UNCONDITIONAL GUARANTY...
Enclosed with each TELCO GOLDEN INVADER is a spe- A Telco Exclusive! TELCO guarantees the GOLDEN

INVADER and all Telco Antennas to be free from defects

cial Golden Bonus Certificate. Look for these Certificates in materials and workmanship. This guarantee on the

. save them. They're voluable to yout Golden Invader is for three years. All other antennas
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Auto Radios For

1991——Chevrolet

by Andrew Doppel

RANSISTORS, printed circuits and
Timproved tuners all contribute to
more compact, better performing auto
radios offered for the 1957 Chevrolet.
Four different models are offered for
custom installation. Single and dual
units, each with separate 6” x9” elip-
tical PM speakers, compromise the ra-
dio group and all models interchange
with all types of Chevrolet cars. Delco,
a division of General Motors is the
supplier.

Structural Features
The standard model, part #98757B

is a single unit, five tube plus rectifier
set. The custom deluxe model, part
$987575 is also a single unit, five tubes
plus 1 transistor. The custom deluxe
$987693 is a two unit set with six
tubes plus rectifier. The custom deluxe
4987577, an electronic tuning set, has
a circuit identical to the $987693 except
for the addition of a 12AU7 with a
circuit to trigger the automatic tuning
feature.

The single unit sets and the tuner
section of the two unit sets mount di-
rectly in the center of the instrument
panel above the glove box. The power
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Fig. 1—Mechanical assembly
used in the wonder bar tuner.
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Servicing procedures, installation

audio section of the two unit jobs
mount on the right hand side of the
instrument panel. The speaker, on all
models mounts directly above the tuner
section, below a grille on the top of
the instrument panel. Manual or power
antennas are available and mount on
the front or rear fenders. Auxiliary
rear scat speakers are optional. Five
mechanical push buttons are standard
on all models.

Removal Procedures (All Models)

1. With a short phillip’s screw driver,
remove the eight screws holding the
glove box to the instrument panel, (do
not remove screws holding the glove
box door latch), push box forward,
down and out.
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Fig. 2—Solenoids for power spring
and operating treadle.

2. Remove the front panel control
knobs and plates. (Knobs are push
on type).

3. With 5/8” deep socket remove
the two front panel mounting nuts.

4. Disconnect the antenna and speak-
er wires. If it is a two unit set, also
disconnect the green wire and the three
prong connecting plug. Remove the
“A” plug connection.

5. With a 7/16” wrench remove the
nut on the right hand side, holding
the set to the mounting bracket, sup-
porting the unit to prevent falling and
bring forward, down and out.

and removal notes,

and struc-

tural features for these receivers.

6. If it is a two unit set, remove
the two bolts holding the audio power
pack with a 7/16” wrench and remove
unit.

Speaker Removal

[. Remove the fou: nuts holding the
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Fig. 3—The gear train makes up
Note that the
unit incorporates a governor.

a compact unit.

speaker grille to instrument panel, and
then remove the grille.

2. With a small screw driver, remove
the four threaded bolts holding the
speaker instrument panel and remove
speaker.

Installation Notes

Conventional suppression is used
throughout and no other precautions
are necessary.

The antenna trimmer adjustment is
located on the right hand side of the
rear of the tuner unit. Adjust the trim-
mer for maximum volume with set
installed. Turn volume on full and
tune to a weak station between 600
and 1000 %c before adjuscing.

To adjust push buttons it is neces-
sary to:

1. Pull button to left and out.

2. Tune in selected station manu-
ally.

3. Push button all the way in.
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Fig. 4—Treadle switch and opera-
tional components.

Service Notes

The wonder bar tuner series F2 (see
Fig. 1) for 1957 is entirely new, so
some explanation as to its operation,
testing and trouble shooting is essential.

Two solenoids are used (sce Fig. 2).
One is the power solenoid for cocking
the power spring and the other is for
the operation of the treadle. This moves
the tuning cores in and out of the coils.
The gear train has been redesigned to
a more compact unit which also in-
corporates a governor (see Fig. 2). Sep-
arate power and treadle switches are
used for better control and adjustment
(see Fig. 4 & 5).

In bench testing a wonder bar set
with the F2 tuner, it is important that
a constant 12 volt supply be maintained
for proper operation of the two sol-
enoids. If a battery eliminator is em-
ployed a setting of 16 volts should be
used to insure a constant 12 volts
while the solenoids are operating.

If a bind is evident in the tuner it
must be determined whether the bind
exists in the rack worm assembly or
the treadle core bar assembly. To de-
termine this depress a push button far
enough to disengage the clutch and
with power on press the wonder bar.
The rack and worm unit will now
operate independently of the treadle,
and if no bind exists, will operate
smoothly.

With power off and a push button
slightly depressed, test the operation of
the treadle for bind.

[Continued on page 36]
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Fig. 5—Separate power switch
used for better control.
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(A series of service hints
gleaned from the notebooks
of Mallory design and
application engineers)

Some replacement capacitors may be physically
larger, or slightly more costly, than the original
capacitors used in a piece of equipment. Still it
may be preferable to use these replacement
capacitors which are not * exact”, rather than
obsolete the equipment because ‘“‘exact replace-
ments’’ are not available.

For example, one or more sections of a multiple
unit can be left unconnected, if not needed,
without affecting or impairing the capacity or
useful life of the remainder of the units.

A separate tubular capacitor can be paralleled
with any section of a multiple capacitor to
create a capacity section not available in stock
multiple units. The lowest voltage rating of the
paralleled sections must not be exceeded!

l Regardless of the circuit—you can count on
Mallory capacitors to do any service job—right.

| See your Mallory Distributor, today, and lay in
a working replacement stock.

PR MALLOF" a

MALLORY

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




THE ANSWERMAN

Mr. Answerman:

[ have been asked to repair a West-
inghouse V2311 TV chassis in which
the vertical sweep is a little small. I
would like to increase the height but
don’t know exactly which components
should best be changed and by how
much, so as to bring about additional
height with proper linearity. Tubes and
voltages have been checked and seem
about normal. Would you have any
suggestions?

M. O.
Miami, Fla.

As you probably realize, it is quite
possible to have a normally operating
set with small height when the line
voltage is low as is sometimes found
in small towns. A change of the fol-
lowing components will permit greater
grid drive and greater vertical pulse
amplification in the vertical output
stage. By replacing the following com-
ponents, shown in Fig. I, the range
of the adjustable height will be in-
creased and the vertical linearity will
remain normal. Increase the condenser
C403 from .02 uf to .047 uf. Reduce
condenser C405 from .1 uf to .033 uf.
The positive voltage coupled to the
charging condenser is then increased
by reducing resistor R4I5 in series
with the height control from 4.7 to
2.2 megohms. Additional amplifica-
tions can be acheved in the vertical
cutput stage by removing the bias gen-

B* MAMMAMA—
172 6CN7 HEIGHT
VERT. DISCHARGE ~ CQWTROL ;
eg
= MWW

l R4I5 VIZWG

€405 3
{=
8
R414

Fig. 1—Partial schematic of the
Westinghouse vertical circuit.

12

erated by the cathode resistor, R4I4.
Place a jumper across this resistor to
cflectively remove it from the circuit.

Dear Sir:

I have a receiver that presents a very
snowy picture but with normal sound.
If 1 adjust the age control to correct
for the snow condition, the picture
becomes overdriven and distorted with
pulling to one side. As far as I can
see, the voltages are normal. The age
control action appears to be quite ab-
normal in that the picture goes im-
mediately from a snowy to an over-
driven condition with no middle set-
ting possible. One aspect of the trouble
is that when the receiver is turned on
the picture is normal for about three
or four seconds before it becomes
snowy. The receiver uses an RCA
K(CS-97 chassis. Where can I look for
the trouble?

]. L. A.
Brooklyn, N.Y.

Frequently, a service problem oc-
curs in an age system that is quite
difficult to resolve. Waveforms are
often helpful in service work but, in
these cases, only prove what is already
known—that the system is not func-
tioning properly. A quick check might

-be to measure the age voltage to the

tuner and 7f stages from the points
shown in Fig. 2. Again, this test also
only shows that something is wrong.

b

= RF AMP

Ordinarily, with an rf signal being
received, as the age control is adjusted
an increasing negative voltage should
be developed at the plate of the age
tube and applied to the different points
to be controlled. More than likely, it
will be found that the circuit does not
produce an increasing negative voltage
as the control is adjusted or produces
too large a negative voltage.

The negative voltage developed in a
age stage is the result of the applied
video signal, the dc potentials, and the
pulse from the horizontal deflection
system. The last two voltages can be
easily measured. The applied video
signal in the keyed age system is more
difficult to check since it is a result
of the control achicved by the age sys-
tem.

One of the quickest methods of serv-
icing this type of problem is to employ
a bias box as a substitute for the age
voltage. The bias box can be adjusted
so that the potential developed by the
age system is over-ridden by the bias
box potentials and a proper bias is
established. This will verify that the .f
circuitry and video amplifier system
is capable of functioning properly
when a proper age bias is applied. It is
then a matter of examining further,
the age system to determine the de-
fective component, since it has been
established that the other circuitry is
capable of functioning properly when

[Continued on puage 36]
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Fig. 2—Schematic of the agc stage, distribution network and
delay circuit in the RCA KCS 97, which caused snow or distortion.
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o PUWER-POINT

For Profit and Customer Service Without Problems!

Precision Miniature Typical POWER.POINT and Turnaver
Long Life, Smooth Construction Mount
QOperating Mechanism Positive POWER-POINT
casyhchon tover  SOENE
POWER-POINT is the unique, AR Tip Material—Superior Synthetic
3 . . . g Rep! ip-in t Sapphire or Natural Diamond
casily installed, miniaturized unit eplacemet] Tracking Force—5 to 8 grams
.. . . 3 Net Weight—300 milligrams
Contlllnlng BOTH a frCSh ceramic Ceramic Terminals—Berylium Copper, Self.
Element cleaning Type

Load—1 meg. 100 mmid

Compliance—1 x 10-¢ ¢m/dyne

Minimum Resonance, Average Qutput Yoltage at 1000 cps
Distortion and Test Record RCA 12-5-49V.85 Volt Col.

cartridge and jeweled playing tips.
You sell POWER-POINTS for LESS

than the cost of a separate car- . “Needle Talk"  10004M 1.75 Vol
i < lear View of ) ) ount
tridge or two comparable phono Set-Down O e Tin Ingenious “Slip-In”  Material—Steel and Nyfon
Error Replacement Assures Finish——Cadmium Plate
needles alone! Most models $3.95 Indexed Alignment Connector Size—.050'"

list. Only %" long and less than
THE MARKET IS BIG: OVER TWO MILLION

15" in diameter, they’re in color- NEW PHONOGRAPHS USE_POWER-POINTS AS
’ . ORIGINAL EQUIPMENT! THE PROFITS ARE
coded nylon cases, blister-packed BIG—AND E-V HELPS YOU SELL WITH THESE

. . MERCHANDISING AIDS
in plastic to keep them clean, fac-

tory-fresh, easy to handle.

YOU install the mount. Once
that's done, the CUSTOMER can
remove and replace units in a
matter of seconds. You get the

Plastic-sealed blister-packed Power-

0000000000000000000000000000000000000

replacement business but none of ;gc”tv-%raTmedA'glﬂgr éellilsttheN;ul'Z;?WER- Points are always in perfect condition,
. F story. As r Butletin L. . E . il
the grief. You stock just three Colorful, compeiling envelope stuffer for Package gives model identification,
mailing. Bulletin No. -225. Wnite Dept. ET79. color-coding and instructions,
types of mounts and seven types a

of POWER-POINT units to service

virtually all modern phonos. You These are the

. 1 a color-coded
save on imventory costs, conserve FOWER-POINT ‘
‘ ale o _ units, X 3
shelf space, take no risk of obso s : 1}:‘ l
lescence. ad X e n
RED GREEN BLACK BLUE ORANGE WHITE PINK
Model 51-1 Model 52-2, Modet 53-3, Model 56, Model 56DS, Model 768, Model 76DS,
two 1-mit two 2-mil two 3-mil one 1-mil, one 1-mil one 1-mil, one 1-mil
sapphize tips, sapphire tips, sapphire tips, one 3-mil diamond, one 3-mil diamond,
$3.95 list. $3.95 list. $3.95 fist. sapphire tip, one 3-mil sapphire tip, one 3-mil
$3.95 list. sapphire tif. $4.25 list sapphire tip,
$16.50 list. " $16.50 list.
CALL YOUR @ ELECTRO-VOICE, INC. + Buchanan, Michigan
E-V DISTRIBUTOR - m; Export: 13 East 40th Street, New York 16,
ToDay U.S.A. Cables: ARLAB
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Big news
ﬁr SEIVIce 5&1@ from Webcor

Webcor recognizes the importance of providing a

national network of service agencies to facilitate prompt
handling of the parts and service requirements of Webcor
fonografs, tape recorders, and diskchangers for

service dealers.

For the last several years,Webcor has been establishing a
nation-wide network of authorized service agencies. We
are proud now to list these agencies on the following page
for your convenience. These agencies have been appointed
to furnish service dealers with technical know-how,
service literature, and service parts.

So, please contact the Webcor franchised service agency
nearest you whenever you need their assistance.

This new policy of locating a source of supply for Webcor
par'ts 1n or near your home city is designed to speed up
delivery, simplify your inventorying, and assure better
service to your customers on a more profitable

basis for you.

We are sure that as a result of this new program, you will
be more than satisfied with the promptness and ease
with which your needs can be fulfilled.

WEBCOR, INC.,
Service Department
912 West North Ave., Chicago 22, Il
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WEBCOR AUTHORIZED SERVICE AGENCIES

ALABAMA
BIRMINGHAM
Allied TV Service
Triple "A" Service, Inc.
9158 4th Avenue S

MONTGOMERY
Hanna Radio. Goldthwaite St.
ARIZONA
PHOENtX

Black & Ryan Distributors
630 West Washington Street

ARKANSAS
FORT SMtTH
Wise Radio & TV Supply, Inc.
1001 Towson Avenue
Mose's Melody Shop 311 Main St.
NORTH LIFTLE R
Stanley Sound Servu:e
915 West 23rd St.
TEXARKANA

Lavender Radio & TV Supply
520 E. 4th St.

CALIFORNIA
BAKERSIIELD
Radio-TV Service Company. .712 Lake
BELLILOWER
Whitmore Television Service
17816 Bellflower Boulevard
BERKELEY
Dale Sanford Television Serv.
1405 Grove
coL

TON
Ceniral Service Company.
FRESNO

Steinhauer's TV and Radio Setvice
729 O Street

709 Colton

GLENDALE
Giendale Service Company
210 West Broadway
INGLEWOOD

Coates Radio & Electric
59 South LaBrea Avenue
LANCASTER
Dale W. Roe._ ..
LONG BEACH
Fredericks TV Center ., 3905 East 7th St.
LOS ANGELES
H. R. Chapman Service Co.
509 West Vernon Avenue
United Sound & Television Co.
5036 Venice St.

.45127 Sierra Highway

PALO ALTO
Palo Atto Radio & Television
440 Kipling Street
PASADENA
Boulevard TV Company
328 South Rosenead
POMONA

Authorized TV Service Co.. 930 £ Holt
RIVERSIDE
Associated Television Service
2810 Eighth Street
SACRAMENTO
Radio-Te! Service Company
4812 Folsom Boulevard

SALINAS

Santa Lucia TV Service 12502 N. Main
SAN DIEGO

Modern TV Service. . 3410-30th Street
SANFRANCISCO

Palo Alto Radio & Television
1015 Silver Avenue
SAN JOSE
Ash Radio & TV Service
97 East San Salvador Street
SANTA ANA
“Whitey's"” Electronic Service

304 West 3rd
STOCKTON
Emergency Television Service
332 North California Street
VAN NUYS
Smith & Larsen Radio &
Television Service
5751 Van Nuys Boulevard
VENTURA

Pacific Radio & Teievision
3028 Telegraph Road

COLORADO
DENVER
Universal Radio-Teievision Co.
2000 Lawrence Street
PUEBLO

Bi!l Cook’s Television &
Radio Service Co.. . .218 West 7th St.

FLORIDA (Cont.)
ST. PETERSBURG
Deaters Service & Supply Company
1035 Lafayette Street
TALLAHASSEE

Thurow Distributers. 213 E. Tennessee
TAMPA

Southern Photo & News 608 Lafayette
WEST PALM BEACH

Pete's TV, 2015 South Dixie
GEORGIA
ALBANY
Duncan and Morrison. 900 Oglethorpe
ATLANTA

Hoykins Equipment Co.
8 West Peachtree Street
AUGUSTA

Oxner’s Radio & TV Service
1857 Central Avenue
COLLEGE ~ARK

The Radio Doctor
COLUMBUS
D&l)sy's Radio Service. 314-13th Street

114 No. Main St.

Adams-ieigan Hardware Co.
42 Wainut Street

SAVANNAH
Kontor Radio & T.V. Service.2114 Water
HAWAI
HONOLULU

Honoiulu Electrical Products, Co., Ltd.
930 Clayton Street

IDAHO
POCATELLO
Tete-Tei. 353 E. Center Street
ILLINOIS
CHICAGO

Lincoln Radio & T.V. Corp.
1201 W. Washmglon Bivd.
WEBCOR Service Hdatrs.
912 W. North Avenue
DANVILLE

Belcher TV Service Co.
2809 North Vermiltion St.
GALESBURG
Foster's Service.47 South Cherry Street
KANKAKEE

Bob's Radio & T.V.. . . 286 So. East Ave.
LINE

MO
23rd Avenue T.V. .3100-23rd Ave.
PEORIA
United Radio Service
01-103 Seventh Avenue
QUINCY

Waverite Radio Service Co.
334 North 12th Street

ROCKFORD
Mosley TV Service. 3011 Auburn
SPRINGFIELD
Beatty Bros. Electronics
115 W_ Allen St.
NDIANA

L}
EVANSVILLE
George C. Mettle Companyt

17 S.£. First Street
FORT WAYNE
Moore’s T.V. Service. 231 So. Harrison

HAMMOND
Electronic Television Service
2245

- 169th Street
INDIANAPOLIS
Jan Eden Recording & Sound Inc.
621 Ft. Wayne Avenue
Radio Distributing Company
1013 North Capitol Avenue
SOUTH BEND

Radio Clinic. .. 729 So. Michigan

!
CEDAR RAPIDS

Ace Electronics. .. 1024 First St, S.W,

DAVENPORT
Supreme TV Service. .. 1618 W. 3rd St.
DES MOINES
TraViss Television and Radio
1606 Locust
SIQUX CITY
Bob's Radio & TV Sv... 703 W. 8th St.
ANSAS
DODGE CITY
Interstate Efectronic Supply Corp.
402 Mifitary.

HAYES
Interstate Electronic Suppiy Corp.

122 West Ninth
HUTCHINSON
Interstate Electronic Supply Corp.

325 West 4th
KANSAS CITY
Th Radio and Eiectronic Service

CONNECTICUT
BRIDGEPORT
Ralph's Radio Specialists. . 227 Lenox
GLENBROOK
Glenbrook Radio & TV Co.
495 k Road
HARTFORD
Hartford Element Main St.
NEW BRITAIN
United Appliance Distributors. 98 John
NEW HAVEN
American Dist. Corp. 76 Frankiin St
DELAWARE
WILMINGTON
Radio Electric Service Co. 3rd & Tatnall
FLORIDA
DAYTONA BEACH
Poote Radio & TV Service. ... 136 Bay

FORT LAUDERDALE
Poling Radio & Television
1609 East Sunrise Bivd.
JACKSONVILLE
Manufacturers Serv. Co.
555 Osceola St.
LAKELAND

Television Laboratories, Inc.
21714 New Auburndale Highway

Ml
Southern Authorized Factory Service
1352 N.W_27th Avenue
MIAMI BEACH
Miami Beach Service Co.
1229 Liricoln Road
ORLANDH

0
Photo Sound of Orlando. 1020 No. Mitl
PENSACOLA
Davidson Radio & TV Co.
2525 North Polafox Street

2810 West 53rd Street

WICHITA
Bookei's Television. . 5403 E. Kellogg
KENTUCKY
LEXINGTON

Webb Radio Service.712 No. Limestone
LOUISVILLE
Magnetic Tape Recorder Co.
637'% South Preston Street

LOUISIANA
NEW ORLEANS

Southern Radio Supply. 1900 Tulane
SHREVEPORT

Shipp Radio Service.. 415 Lake Street

MAINE

PORTLAND

H. D. Burrage & Company.92 Exchange

MARYLAND

BALTIMORE

Jos. M Zamoiski. 110 S. Paca St.
CUMBEFt AND

Humbertson's Strand TV Service
29 South Centre Street
FREDER CK

Hankay's Radio Service. ... 404 Elm
HAGERSTOWN
Stouffar Radio Service.201 So. Potomac
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MASSACHUSETTS
BOSTON
DeMambro Radio Supply Co.
1095 Commonwealth Avenue
SPRINGFIELD
Springfield Audio & Electronics, Inc.
664 Worthington Street
WORCESTER

DeMambro Radio Supply Co.
220 Summer Street

MICHIGAN
DETROIT
Allied Music Sales Company
7600 Intervale
FLINT

Flint Radio & Television. 106 First Ave.
GRAND RAPIDS
Reid Television Service
444 Michigan N.E.
KALAMAZOO
Kuiper & Warfield Electronic Service Co.
2242 Portage Street
LANSING

Wolverine Service Company
000 South Cedar Street
MUSKEGON

Reid Tefevision Service
PONTIAC
Blake Radio-Television.3143 W. Huron

MINNESOTA

1638 Terrace

DULUTH
Hawley-Collins Co.
Lew Bonn Company

MINNEAPOLIS

Lew Bonn Company. .. 1211 LaSalle
ST. PAUL

Dealer's TV Service. .. 137 W. 7th St.
MISSISSIPPI

JACKSON
May & Jackson. 125 South Lamar

MISSOURI
ST. LOUIS

Fridiey Brothers, Inc. 6510 Page Blvd.
SPRINGFIELD
Jack's Radio & TV Service
618 Kimbrough

NEBRASKA

2814 W. Third Ct.
228 E. Superior

LINCOLN
Harlan-Weist Sv. fnc.
1025 N. 35th St.

MAHA
Tele-Radio Technicians.. 4605 Dodge

NEVADA
RENO
E£mporium Electronics. . 214 No. Sierra

NEW HAMPSHIRE

MANCHESTER
DeMambro Radio Sunply Co.
308 Efm Street
NEW JER SEY

ATLANTIC CITY
Radio Etectric Service Co.
452 North Atbany Avenue
CAMDEN

Radio Electric Service Co.
HACKENSACK
Greater New Jersey TV Service
210 Essex Street

513 Cooper

LINDEN

A.C.S. Television.. 1111 E. Elizabeth
MANASQUAN

Brad Radio 77 Main Street
NEWARK

Al State Distributors.. 457 Chanceilor

Michael's Radio Service. .60 Wiltiams
NIXON

A.C.A. Television 156 Plainfield
PATERSON

R. H. Sonnenberg TV Experts
178 East 33rd Street

TRENTON

Trenton Teievision Parts & Service

Co., lnc... ... 1849 Brunswick Avenue

NEW MEXICO

ALBUQUERQUE

Art's Shop . 112 - 14th Street

NEW YORK

ALBANY

Lake Electronic Co 1650 Central Ave.
BINGHAMTON

Ross’ Radio Service. ... .34 Chenango
BRONX

Universal Sound & Phono Serv,
1916 Cross Bronx Expressway
BROOKLYN
Audio Visual Equipment Co.
2516 Avenue “U"
BUFFALO

Erie Audio Serv Co. 151 Genessee St.
Johnson Radio & Tetevision
1530 Main Street at Ferry St.
Radio Equipment Corporation
147 Genesee Street
ELMIRA

Chemung Service Company

403 E. Third St.
FOREST HILLS
Circuit Laboratories
10-68 Queens Bivd.
MIODLETOWN
S & L Electronics.. . 17-21 Cottage St.
NEW YORK
Sigma Electric Co._. 11 E. 16th Street
NIAGARA FALLS
Val's Radio & T.V
2728 Woodlawn Ave.

ROCHESTER
Rochester Radio Supply Co.
600 E. Main St.
SYRACUSE
United Radio 711 So. State Street
UTICA

Jewell's Radio Service. .
WEST HEMPSTEAD
Audotronic, Inc.. 493 Hempstead Ave

NORTH CAROLINA

ASHVILLE
Freck Radio Supply Co.
38-40 Biltmore Avenue

1137 Linwood

NORTH CAROLINA (Cont.)
CHARLOTTE
Radio T V. & Appliance Co.
1300 East 4th Street
DURHAM

United Radio Service. 121 Orange St.
FAYETTEVILLE
Jones Radio & T.V. Service. 116 Qld St.
GOLDSBORO
Hughes Radio Laboratory
1009 North William Street
RALEIGH

Nelson's, Inc.
WILMINGTON
R & E Radio T.V. Service

1415 S. 5th Avenue
WINSTON-SALEM
Andrew's Appliance Service
803 North Liberty Street

NORTH DAKOTA
BISMARCK
Bristol Distributing Company
Palmer TV & Radio. .. 423 Third Street

.517 Hillsboro Road

Blislol Distributing Company
13

45 Main Avenue
GRAND FORKS
Bristo! Distributing Company
MINOT

Radio Clinic 201 First Avenue, S.E.

OHIO
AKRON
Midtown Radio & Television
Service, tnc.

CANTON
Television Maintenance Co.

3017 Cleveland Avenue, N.W.
CINCINNATI

Factory T.V. Service.,

11 North Summit Street

25 E. Court St.

CLEVELAND
Associated TV & Radio Service
3101 Berea Road
COLUMBUS

Ace Radio & T.V. Service
214 East Gay Street
Thompson & Hamilton, Inc.
211 North 4th Street
DAYTON

Guarantee Radio and TV
12 South Williams Street
TOLEDO

Atlied Music Sales Company
2

0 Monroe Street
YOUNGSTOWN
Appliance Wholesaters 1197 Wick Ave.

OKLAHOMA
OKLAHOMA CITY
W. S. Cox Radio and Sound
111 N.W. Ninth Street

TULSA
Audio Electronics, Inc.. 216 E. 10th St.
OREGON
MEDFORD
Medford. 19 Fir Street
PORTLAND
Bressie Electric. 903 S.W. 5th Avenue
PENNSYLVANIA
ALIQUIPPA
Lou's Fonograf Sv. Co
345 franklin St.
ALLENTOWN
Ray Elecnomcs Co. 141 North 6th St.
ALTOONA
General Electronics 508 Crescent Road
CHESTER
La Gamba Bros. 406 E. 9th St
EASTON
809 Wilbur St.

Howard's TV Service
RIE
Warren Radio Company.. 1313 Peach
HARRISBURG
K. & D. Service Company
126 South Second Street
LANCASTER
K & D Service Company
332 North Queen Street

LEBANON
George D. Barbey Comp
821 Quevmn Road
NEW CASTLE
McGrath Radio & TV 207 Mills Way
PHILADELPHIA

Audio Service Co.. . .131 North 10th St.
Lee Service, Inc.
N.E. Corner 40th & Walnut Street
Merit TV Sv.__ 6640 Ogontz Ave.
Radio Electric Service 112 N_ 7th Street
Seattle TV & Radio. 4672 Griscom St.
PITTSBURGH
Dealer's Radio Service.. 508 Chestnut

E. & M. TV Service 3625 Butler
READING

George D. Barbey Co. 157 Penn St.
SCRANTON

Greene Radio Service 405 Gibson
STRAFFORD

Boyd Radio Service

710 Lancaster Pike
WILKES-BARRE
Rad-Art Radio Service
WILLOW GROVE
Louis J. Stuth Service Center
359 North York Rd.

YORK
Robert N. Tate .802 So. Ouke St

SOUTH CAROLINA
CHARLESTON
Holst Radio Service Co.
428 Meeting Street

13 Carey Ave.

COLUMBIA
Colonia! Radio & TV Shap
3207 Colonial Drive
FLORENCE

Tominy Ayers Radio Service
116 South Coit:Street
GREENVILLE
Carolina Camera Repair
500 Ruthertord St.
SOUTH DAKOTA
WATERTOWN
Jensin's Radio & TV Service
11 South Broadway

TENNESSEE
CHATTANOOGA
Northside Radic & Appliance Service
313 North Market Street
KNOXVILLE

Chemcity Radio & Electric Co.
2211 Dutch Valley Rd.
MEMPHIS

Denton Radio & T.V. Service
3515 Southern Avenue
NASHVILLE

Eddie’s Radio & TV Co.
265 Hermitage Ave.

TEXAS
ABILENE
Howard Television Service. 1511 Pine
AMARILLO
R & R Electronics Company
707 South Adams
AUSTIN

Friendly Radio & Television

119'Congress
BROWNSVILLE
Blackbur's. 747 East Elizabeth Street
CORPUS CHRISTI
Harken Company. 3001 Leopard Street
DALLAS
Bradley Radio-TV Sesvice
12-914 North Peak Street

EL PASO
The Telectronix Companyl
108 West Paisano Drive
FORT WORTH
The Cearley Company
517 Pennsylvania
HOUSTON
H&H Television, Inc...3307 Chenevert
Miller Audio Co. 4811 Gulf Freeway
LUBBOCK
Radio Lab 1501 Avenue Q
NAVASTA

A-Z Television Service
1209 South La Salle Streel
PORT ARTHUR

Cart's TV Co. 1816 Seventh St.
SAN ANTONIO
Spangler Radio & TV
322 Marquette Dr.
VICTORIA

Sam Niel TV Service. .204 So. Moody
WACO
Radio Center Television. 1813 Speight
WICHITA FALLS
Perry & Boh 1104 Grace
UTAH
SALT LAKE CITY
Electronic Service & Supply
115 E. Broadway
VERMONT
RUTLAND
Vermont Television Service Co.
28 Allen Street
VIRGINIA
HARRISONBURG
Chew Brothers. 242 East Water Street
NORFOLK
Bradshaw's T.V.-Radio Service
810 W. 25th Street

RICHMOND
Lakeside Radio Service
5101 Lakeside Avenue
ROANOKE

Wagner Electric Company

) 2902 Williamson Road, N.W.
STAUNTON

Southern Electric Corp.
818 Greenville Avenue
WASHINGTON

CLARKTON

Orin's Radio Service 724 Sixth St.

EATTLE

Seattle Radio Supply, In
2117 Second Avenue

SPOKANE
Mu-Sonic Services
208 Symons Building
TACOM

Ajax E|EC"IC Company
747 Faucett Avenue
WASHINGTON, D. C,
Emerson Radio of Washinglon
1522 - 14th Street, N.W.
National Radio & T.V. Co.
6902 Fourth Street, N.W.

WEST VIRGINIA
BECKLEY
Haddad's TV & Furniture Co.. .
CHARLESTON
Pierce and Sodaro
325 West Washington Street

112 Main

HUNTINGTON
Cunningham Television Co.
437 Piedmont Road
PARKERSBURG

General Electronics Distributors
2 Seventh Street
WHEELING

General Electronics Dist. 735 Main

X WISCONSIN
APPLETON
Tsi-City T V. Service, Inc.
605 North Superior Street
EAU CLAIRE

Luarken's Inc. 315 North Barstow Ave.
GREEN BAY
Video-Electronics. 1514 No. Irwin Ave.
KENOSHA
Clear Vue T.V. Specialists
6821 - 14th Avenue
LACROSSE

Numsen TV & Appliance Service
1804 Jackson Street:
MADISON

Chic Young TV Engineering Service
2503 University Avenue
MlLWAUKEE

OSHKOS
Ra- Tel Sel vice, Inc...394 Ceape Street
SHEBOYG.
Van's Radno &TV
1511 South 12th Street
WAUSAW

Day’s Hardware & TV Service
1910 - 6th Street

5407 West Center Street

15



(and a whole lot more)

with this new mike!

* Selective Recording, (editing sound as you
record), is easy with American’'s new TRC model.
Push-button control at the mike can be locked “on"*
whenever wanted. You'd expect to pay much more
for SR* and other superb engineering features that
let you take full advantage of your tape recorder range
—wide frequency response, omnidirectional pickup,
faithtul audio reproduction. Note the sleek styling in
polished chromeplate. Weighs a mere 9 oz.

ACTUAL
SIZE

Choose from three types: Dynamic—80-8500 c.p.s.,
low or high impedance, Ceramic—80-7500 c.p.s., high
impedance, Crystal—80-9500 c.p.s., high impedance.
Use three ways—as a hand mike, table mike (stand
included), or wear as a lavalier for p.a. use. You get
a lot of microphone at low cost in American’s TRC
. . . complete specifications on request.

Choose the mike with SR® Lists from $11.50 to $17.85

menican Misrophone

=
H_G | N | A DEPARTMENT OF ELGIN NATIONAL WATCH COMPANY
\
J

i 366 BLUFF CITY BOQULEVARD, £LGIN, ILLINOIS
e == —
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TRADE
FLASHES

Hoffman Radio Division, Hoffman
Electronics Corporation, has reduced
the price of its Solaradio, solar-
powered all-transistorized portable ra-
dio. The Solaradio, which was intro-
duced earlier this year, contains silicon
solar cells, manufactured by the Hoff-
man Semiconductor Division, Evans-
ton, Ill. These cells convert the energy
from the sun or from an incandescent
light into electrical energy to power the
radio. Rechargeable batteries inside the
radio store the power for use at night,
thus providing for virtually endless

life.
® ® ®

A Four-Point Clinic Program which
will provide the latest service informa-
tion on transistors, tape recorders, high
fidelity, and color television for the
benefit of RCA Victor Distributor,
dealer and independent servicemen,
was announced by the RCA Service
Company. The two-day clinics, to be
held in scores of major cities through-
out the nation, include slide projector
lectures by the company’s Commercial
Service Field Representatives, and dem-
onstrations and workshop sessions con-
ducted by either the field representa-
tives or individual Distributor Service
Managers. Each seryicerman attending
the clinic receives a special service
booklet covering each of the four con-
sumer products demonstrated.

Setchell-Carlson, announced its new
1958 line of Unit-ized Television Re-
ceivers. The new line is composed of
177, 217, and 24” TV Receivers. All
receivers feature straight ac operation
with full size power transformers and
new ultra-efficient Silicon Rectifiers,
new extra-sensitive Cascode Tuners
(continuous all-channel uAf-vAf tuners
available for all series), new short-depth
90° aluminized self-focusing picture
tubes, “Filter-Ray” removable safety
glass, and the exclusive Unit-ized
Chassis design, which consists of a
Master Chassis on which functional
“plug-in” units are mounted. Each unit

[Continued on page 44]
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GUIDE

AUTRONIC-EYE

TRAINING COURSES
MEAN MORE

BUSINESS FOR YOU

Courses for experienced service
technicians provide latest repair
information-enable you to do the

job faster and more efficiently.

Quick, accurate circuit diagnosis and repair to factory
specifications boosts your profits. That's why so many quali-
fied auto technicians attend these Guide training courses

at no cost other than transportation and living expenses.

Jumbo-size operational panel of Guide's Autronic-
Eye Circuit puts all parts out front for better, more
efficient instruction.

The Guide Lamp diploma, awarded only to those who
successfully complete the course, is proof that you're
equipped to give more and better service to more

people—and that means business.

If you're an auto radio service dealer, come yourself, or
send your technicians. There’s one of 30 GM Training
Centers near you. Apply th-ough your local United
Motors Service Division Distributor or write

GUIDE LAMP DIVISION o GENERAL MOTORS CORP.e ANDERSON, INDIANA

i
BLINKY MEANS
BUSINESS!
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N addition 1o the tests which have

been described, the technician should
check the rransienr response of his
scope. The transient response concerns
the ability of the scope ampliher to re-
produce complex waveforms without
introducing distortion in the form of
ringing and overshoor.

Square Wave Testing

Square-wave signals are customarily
used for checks of transient response.
A typical good square-wave display is
shown n Fig. 1. Before making square-
wave tests, the following facts should
be determined:

I. What is the rise tzme of the
output from the square-wave
generator?

s —————

Fig. 1—-Good frequency, phase
and transient response.

2. Is the output from the square-
wave generator free from #/t
at low frequencies?

3. Does the output from the gen-

IlllllllllllllIIIJIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIII!I!IIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIHIIHHIIIIIIIIIIIIHIIIIIIIIIlIIII!IIHEHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIII
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Gheck Your
Oscilloscope

Performance

by Robert G. Middleton

International Director—Radio

Part 3

Electronic Television Schools

eralor have square corners at
high frequencies?

These are important considerations,
because it is obvious that the accuracy
of tests can be no Dbetter than the ac-
curacy of the square-wave generator
which is used.

If your scope has a bandwidth of 4
or 5 me, the rise time of the generator
must be 0.05 microsecond, or less, to
obtain a useful test. On the other hand,
it 1s undesirable to use a generator hav-
ing extremely fast rise time, because
the scope will “look bad™ although it

TOP OF SQUARE WAVE
© -
(C)
g SA-——
g ©
3 & /| VOLTAGE INTERVAL
el 9 0% TO 90% OF FULL
& i VALUE
£ =2 —T R
] !
RISE|, TIME IN MICROSECONDS
TIME®

Fig. 2—Graphical representation
of the meaning of rise time.

may be quite adequate for service
work.

The meaning of “rise time” is illus-
trated 11 F/g. 2. The fraction of a mi-
crosecond required by the leading edge
to travel from 10% to 90% of the total
rise is termed the rise time of the
square wave. Of course, a scope must
have a fast triggered sweep if you wish
to measure rise time. However, it is not
necessary to measure rise time in the
shop, because the ratings of generator

This concluding installment deals with
the square wave technique in the
analysis of oscilloscope performance

L T e e T T T

00O RS R AT D O T A S

manufacturers are quite reliable in this
regard.

The rise time of common television
receiver waveforms, such as shown in
Fig. 3, are relatively slow. They are in

Fig. 3—Most TV signal and pulse
waveforms have a
than

rise time

more .08 microseconds.

the order of 0.08 microsecond, there
fore a scope which reproduces a 0.05
microsecond square wave satisfactorily
is quite adequate.

Forms and Causes of Square-Wave
Distortion

Ringing and overshoot, illustrated in
Fig. 4, is termed transient distortion.
The damped sine wave which is super-
imposed on the reproduced square
wave is a spurious component. If a
scope displays substantial transient dis
tortion on a square-wave test, it is un-
suitable, of course, for troubleshooting
circuits which develop complex wave-
forms.

ELECTRONIC SERVICING e DECEMBER, 1957



Fig. 4—Ringing produced by in-
adequate

transient response.
When transient distortion is encoun-
tred in a scope amplifier, it is usually
caused by insufficient bandwidth, often
accompanied by a rising frequency re-
sponse—i.e., a response
which provides more output at high

frequency

frequencies than at low frequencies.

Transient distortion can also occur
in a scope amplitier if a peaking coil
is under-damped, and causes a rise at
some point in the high-frequency re-
gion of the response.

I'requencv attenuation alone pro-
duces curvature in the tops of a repro-
duced square wave; while phase shift
alone produces tilt in the top of the
square wave, as depicted in Fig. 5. Ot
course, in practical circuit testing., si
multancous frequency attenuation and
phase shift may occur, as illustrated in
Iig. 6.

A coupling capacitor which is too
small produces a low-frequency lag and
attenuation. The result is shown in
Fig. 6B. When the coupling capacitor is
too small, its reactance is excessive at
low frequencies, and a leading current
flows through grid-leak R. But at high
frequencies, the reactance of C is negli
gibls and no phase shift occurs. There
is also a low-frequency attenuation,
due to the voltage-divider action of
R and C at low frequencies (shown
in Fig. 7). Otherwise stated, the
coupling capacitor C and grid-leak R
cause a differentiating action at low
frecjuencies, although high frequencies
pass through C without hindrance.

Next, let us take a look at Fig. 8.
[ere, we have scries resistance feed

Fig. 7—Low frequency attenu-
ation due to voltage divider.

ELECTRONIC SERVICING e DECEMBER, 1957
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Fig. 5—Phase and frequency dis-
tortion produce above patterns.

ing into shunt capacitance. When C is
large, high frequencies are attenuated
due to the voltage-divider action of
R and C. Furthermore, the low-fre-
quency voltage across C will lag. Other-
wise stated, we have an integrating cir
cusr, and the square-wave response ap-
pears as in “C” of Fig. 6.

Geo Wilsoy,
""Hey Joe, where’s my can-
opener?”’

Still other types of square-wave dis-
tortion are encountered in practical test
work. For example, Fig. 9 shows a case
of dragonul corner rounding in a repro-
duced square wave. Diagonal corner
rounding refers to the fact that one
corner is rounded and the other is
square at the top of the waveform
likewise, rounding and squareness are
repeated along the bottom of the wave
form.

It will be apparent that diagonal cor-
ner rounding is a situation basically
similar to that illustrated in Fig. 6C, in
which high-frequency attenuation and
low-frequency lag are present. The dit
ference 1s that in Fig. 9, fewer high
frequencies are attenuated, which leaves
most of the top portion flat.

AAA .

T

Fig. 8—Shunt capacitance causes
high frequency attenuation.

e
UN

Fig. 6—Patterns when both types
of distortion are present.

Square-Wave Frequencies Used
In Scope Tests

The best test information is obtained
by using two frequencies of square-
wave test. The first may be made at 60
cveles, and the technician will usually
observe #lr as the most common fault
in amplifier response. There is usually
a minor amount ol curvature associated
with the tile.

Note that to reproduce a 60-cycle
square wave satisfactorily, the frequen-
cy response of an amplifier must ex-
tend much below 60 cycles—down to
about 20 cycles, to avoid noticeable tilt.
This is because the phase characteristic
of an amplifier drops off before the fre-
quency response drops off.

The second test may be made at a
relatively high-frequency square-wave
output, such as 200 ke. The technician
will usually observe diagonal corner
rounding as the most common fault,
although some ringing and overshoot
may also be observed. Such distortions
become more prominent in an ampli
fier when the square-wave frequency
is raised so high that an appreciable
number of the harmonics fall outside
the pass band of the amplifier.

Admittedly, only the bare essentials
of square-wave testing can be covered
in a single article. Towever, the points
which have been discussed permit an
appreciable number of practical tests to
be made at the service bench. LB

Fig. 9—Diagonal corner round-
ing from attenuation and lag.
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The Home Intercom Market

by Engineering Staff

Home Music Systems Inc.

An outline of the attractive features of home intercom systems which

make their sale and installation a profitable source of income

The techniques used in installation are similar to those used for

T HREE short years ago, home in-

tercoms were practically unheard
of . . . today they represent a rich re-
source from which service and sound
dealers may reap extra profits. Strangely
enough, the home builders were the
first to realize the almost magical ap-
peal of these appliances. And despite
their relative “newness” on the market,
according to recent figures published
by American Builder Magazine, 8% of
all builders questioned stated that they
included some tvpe of home intercom
system in their homes as original equip-
ment. Since builders were so receptive
to them, practically all of the companies
manufacturing the systems slanted their
sales efforts at the builder.

Obviously, the millions of existing
homes in the United States constitute
the greater potential market for systems
of this type. That’s where the service
and sound dealers fit into the picture.
According to S. D. Wooten, Jr., of
Home Music Systems, Inc., who man-

20

ufactures the Musi-Kom line of built-
in radio-phono-intercom systems, the
service and sound dealer is just begin-
ning to take advantage of the sales and
installation opportunity these systems
present. Many Radio and T.V. parts
houses are now stocking Intercom sys-
tems. A look at the multiple features
offered by these shows why home own-
ers are anxious to have their homes so
equipped. Here they are:
1. Radio programs in every room
2. Intercom from any room to all
rooms
3. Phono jack for including record
player into the system
4. Automatic Electronic Fire Alarm
5. Automatic Baby-Sitting from
Every Room
6. Front Door Answering from
Every Room
Installation is quite simple, and color
coded wires also help make the install-
er’s job easy.
Despite the tremendous potential,

ordinary house wiring.

these systems are relatively unheard of
out of the trade, because almost all
advertising has been concentrated on
builders. Thus while the service dealer
can of course take advantage of the
builder’s knowledge of radio-intercom
systems and sell to builders, the dealers
real opportunity for volume sales is
to educate the homeowner . . . partic-
ularly since remodeling and moderniz-
ing are becoming increasingly popular.
Many cities now have radio stations
that program music only, which means
that with intercom in the home, the
occupants can enjoy music constantly
in any room they desire. Owners of
2 story homes are prime prospects also,
as the genuine need for intercom facili-
ties in such homes is quite apparent.
Everday contact with homeowners gives
the service and sound dealer a wonder-
ful opportunity to tell a convincing
story of new convenience, comfort, safe-
ty and music enjoyment through a
home radio-intercom system. HE

ELECTRONIC SERVICING ® DECEMBER, 1957



KCSl111

000
o] o]
o) (o] I )
(o] VHF
CHANNEL
00 var | J SELECTOR
O TUNER
L EN
( ,’ \ _RizD
< @—, = CONTRAST
N
I SN 4
Yo | ®i2s/s100
A @r—,‘—’ VOLUME CONTROL
N / 8 ON/OFF SWITCH
unF
TUNING

VHF TUNER

VHF KRK44A (KCS (1A} (t
FINE KRK 454 (KCS 111B) |
TUNING KRAK 460 (XCS 111C}

KRK 478 (KCS 111D]

1y
6

I PW 200
cae PRINTED WIRING
DSC./MIKER i ASSEMBLY
{SEE BELOW
' FOR DETAIL)

. _r
\ ™~ .
acB6 ‘ )
R-F AMP \I
KRK444A B KRK45A RIS
FUSE
SBQTA R
AR AMP. ESISTOR
KRK468 B KRK47H

4§ oenores Kevway
[OPEN PIN LOCATION
FOR MINIATURE TUBES)

UHF 0SC Liotl
~— HORIZONTAL
= FREQUENCY
KRKE4F UMF TUNER
IKES I8 8 KCSIIID CHASSIS) ~ | J
ONLY |

PW 200
PRINTED WIRING ASSEMBLY - 2 i-F
(KCS111A 8 KCS11IB )

PW 200
PRINTED WIRING ASSEMBLY.~ 3 I-F

(XCSIIIC 8 KES1ID)

EI S hace

A I

%t/
OV

an — —
TL’ | a2t4 T i V203 K23 % V203
Lr VERTICAL- 1F GRID J /O 64054 VERTICAL~ 1-F GRID p 6AQ5A
//KCS 1A | HoLo coIL AUDIO HoLD coiL AUDIO
Iy { 1203 S L L203 _ | 5 vpyr
S 4r25MC T ar2smc M
!/ kesiB @rnnp R259 __ v204\ TRAP
/ R289 ] scue = VERTICAL K 1208
\ VERTICAL RSN S LINEARITY - e Saons
o LINEARITY S DET. ~— O T oer
) TRaNS. L TRANS
L2214 J -
ist. pox—") x
I-F PLATE
v V202
coiL 298, 2076
SOUND DET. & S?;J:DAOUEJ-QH
Rzss | LSrIAUDI) R283 ST A
HEIGHT L218 1202 HEIGHT T T20: 1202
2, pix——0) SOUND. SOUND.
I-F GRID ORIVER - DRIVER
colL @ TRANS. TRANS .
scus &Cu8
R237 “»2ND. PIX |-F 237 & IRD, PiX I'F
BRIGHTNESS & SYNC OUT. BRIGHTNESS B SYNC OUT
L4 ~— —
-~
V208
Laii L2i 6AQS5A T201
SINE SINE | VERT SOUND
WAVE - WAVE QuTPUT 1208 TAKE-OFF
S corl COlL T | Py | TRANS
i/ Kes e Yy (-F TRANS.
f &
7/ A\ _kesnio V207
1y BAWBA
YIDED 8
IST. SYNC.
Ld — R
v
03 4 DEMOTES KEYwAY 4 DENOTES KEYwaY
\ 2139108 {OPEN PIN LOCATION FOR MINIATURE TUBES ) {OPEN PIN LOCATION FOR WINIATURE TUBES |

CHASSIS REAR VIEW

WIDTH AND SINEWAVE ADJUSTMENTS

It is possible to adjust the horizontal sine wave in the

field by the following method when such adjustment is
indicated.

A. Adjust width for 2" overscan at each side, with
normal line voltage and normal brightness.

B. Turn horizontal hold control to the left, out of

sync, to the point where interrupted oscillation
occurs.

C. Adjust sinewave core, as the horizontal hold control
is rotated to the left beyond the locked-in position,
until 3 bars occur between the fall out point and
interrupted oscillation.

CHANNEL FINE
SELECTOR TuNING SAFETY
KNOB KNOB SuarD
RETAINING INSULATING
SCREW 0ISC

REMOVE KNOBS BY PULLING OUTWARD OFF
SHAFT ~REMOVE SCREWS HOLDING PLASTIC
GUARD— LIFT QUT SAFETY GUARD AND
REMOVE INSULATING DISC

OSCILLATON ADJUSTMENT

CHANNEL  NUMBER

R-F OSCILLATOR ADJUSTMENTS

ELECTRONIC

- SERVICING

Mam«{actu/tu ‘Y

Schematics

BRIGHTNESS CONTROL
HORIZONTAL HOLD CONTROL
VERTICAL HOLD CONTROL
LOCATED ON REAR PANEL

FINE TUNING

- CHANNEIL SELECTOR

ON~OFF SWITCH &
VOLUME CONTROL

T CONTRAST CONTROL

Receiver Operating Controls (VHF Models)
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|

KINESCOPE

CENTERING

KINESCOPE CEVER

SOCKET

KINESCOPE
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Yoke and Centering Magmet Adjustments

REMOVE TWO SCREWS REMOVE:
HOLDING HANDLE ~ REAR
REMOVE FRONT SCREW PANEL

FIRST, \

REMOVE TWO SCREW
AND REMOVE GURARD

TURN RECEIVER

ON FACE AND REMOVE
EIGHT (8) SCREWS
HOLDING CASE TO
BASE =

REMOVE TWO SCREWS
AND REMOVE GUARD
(ON UMF-VHF MODELS
ONLY)

SPRING CASE SLIGHTLY AND
SLIDE CASE UFWARDS OFF
CHASSIS ASSEMBLY

- |
\é
,/

REMOVE SCREWS AND LIFT OFF
MASK AND WINDOW ASSEMBLY

Chassis Removal

VERTICAL
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Ci VERTICAL
WIOTH LINEARSTY
C HEIGHT
BRIGHTNESS
8134911

HORIZONTAL
HOLD

Rear Adjustments
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GENERAL ELECTRIC “U” LINE ELECTRONIC / Menspaclurgs

SERVICING Schematici
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ELECTRONIC Manufacturer's “U” LINE GENERAL ELECTR'C

“ SERVICING Schematicy
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DATA SHEETS
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£ | Mir:GE Chassis No. 14T016-7-8

58 i ) : r

« | Card No: 14T016-1 -

1T Lsd

rs 3| Section Affected: Sound

g T302

E % Symptoms: Crackling and possible distortion BLACK I »o T

: ! j Cause: Speaker leads improperly connected.

1, o

{f  What To Do:

L : Reverse speaker leads so that the black wire

: is connected to the ground lug on the speak- “

: . er terminals. T0

H o CABINET

1 : B-

el 0%

e
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| %
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I %

I °

LS

' o
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O S |

5 e Mir: GE Chassis No. 14T016-7-8
T i

£ EEY M—T——)}-avw-»

R Card No: 14T016-2

R 1 3 TO VERT
i

2 Section Affected: Sync =t 0sc

s . T~ C203

s : Symptoms: No vertical sync. TN o

B

l 59 - . . . .

LR . Cause: Shorted capacitor in the vertical inte-

: FE grator. _._L

s |/2 6AUS8 135y

¥ 1 What To Do: VIOS5A

L i Replace C203 800mmf.

[ =

:Qgsf'

Mfr. GE Chassis No. 14T016-7-3 AN =

Card No: 14T016-3

Section Affected: Sync

Symptoms: Gear tooth or cog wheel picture.

AY N

T ™ 6CG7
Cause: Defective RC filter in horizontal afc. Vvioe
What To Do: €266 1~
Replace R270, 47K and/or C266, .1mf.
