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... IN PLACE OF A CROSS-HATCH GENERATOR

In some arcas TV stations have either reduced
“test-pattern time’” to only a few minutes a day
or the time is such, that when the test patiern is
on, very few if any receivers can be installed and
adjusted. Several manufacturers of test equip-
ment are producing cross-hatch generators which
can be conveniently used to adjust the height,
width and linearity controls. These instruments
should be used whenever available since lllcy are
designed for this particular application. Some
service-technicians  may not as yet have ae-
quired one of these instruments or in a large
service organization there may not be a sufficient
number to go around. If a cross-hatch generator
is not available an ordinary AM signal generator
can be used for the same purpose.

The vertieal linearity and height controls can
be checked and adjusted by setting the channel
selector to some ehannel not used in your area.
This should probably be one of the lower c¢han-
nels since most of the older signal generators do
not cover the high TV channel frequencies. The
RF output cable of the signal generator should
he connected to the an-

somewhat by adjusting the vertical hold control
which changes the frequency of the vertical
oscillator,

The vertical linearity and height controls can
be adjusted with either 100-cyele modulation or
some higher frequency such as 1500 evele. A
squeezing at the top s shown with 100-cvele
modulation in Figure 4 and  with  1500-cvele
madulation in Figure 5. The controls should he
adjusted until the spacing between each bar is
the same, keeping in mind, of course, that the
top and bottom should not extend more than
one-halt inch beyond cither the top or hottom
of the screen.

Reasonably good vertical adjustments can also
be made without instruments by checking the
scanning lines for erowding cither near the top
or bottom of the sereen. This type of adjustment
can be made somewhat easier if the vertical hold
control is adjusted so that the vertical scan lines
for each frame pair up or overlup. If a receiver
has good “‘interlace’™ this point may be very
vlose to the position where the vertical loses

tenna terminals of the
receiver. The output of
the signal generator musi
be modulated sinee it is
the frequency of the
modulation which is visi-
ble on the picture tube
sereen. Most signal gen-
erators  have provision
for 100-cycle modulation
which  produces a  bar
pattern similar to  that
shown in Figure 1. The
output of some signal
generators such as the
General  Electric YON.3
can be modulated by a 00-
cyele or 400-cycle fixed
frequency, or by any fre-
quency within the varia-
ble frequency range of
100 1o 12,000 cycles. The
00-cycle modulation pro-
duces a pattern consisting
of two horizontal bars as

Figure 1.
cycle modulation,

Pattern produced by signal generator with 400-

Figure 2.

sync. Another method which can he used is to
adjust the vertical hold control so that the ver-
tical rolls slowly. The height of the blanking bar
between frames ean be observed as it moves from
the top to the bottom of the screen. If the height
of this bar changes cither near the top or near
the bottom of the sereen the picture will be
affected in the same way at the same point. The
height and vertical linearity controls should then
be adjusted until the height of the blanking bar
is uniform regardless of its position on the screen.

Although the vertical height and linearity eon-
trols can be adjusted for reasonably gnmf line-
arity without a test pattern or test equipment,
the adjustment of the horizontal linearity control
does require some type of a pattern on the sereen.
\n inceorreet adjustment 0} the height and ver-
tical linearity controls is more noticeable on the
ordinary program than is an incorrect adjust-
ment of lﬂle horizontal eontrols. This does not
mean that horizontal adjustments can be over-
looked, however, since the owner will see a
number of programs on which a cirele will be

Pattern produced by signal generator with 60-

cycle modulation.

shown in Figure 2. The

positive half of the sine

wave produces the bright

bar, while the negative

half produces the black
bar. The 100-cycle modu-
lation produces six bright
hars and five dark bars as

shown in Figure 1. The

number of  black  and
white bars will vary de-

pending on the frequeney

of the audio modulation,

I the frequenecy of the

audio nodulation s in-

creased to 1500 eveles,

the number of black and

——
-—

white bars will inerease

to 25 as shown in Figure

~———

3. The nmumber of hars
which appear on  the
screen can also be varied

Figure 3.
cycle modulation.

Pattern produced by signal generator with 1500-

Figure 4,

400-cycle modulation with poor vertical linearity



used, and if this is not a reasonably true circle
a return service call will probably be required.

The signal generator can also be used to make
this adjustment without removing the chassis
from the cabinet. The only additional items re-
quired are a .01 mfd capacitor and a piece of thin
spaghetti. The location of the first video ampli-
fier tube must also be known. This tube can, of
course, be identified if a circuit diagram is avail-
able. If a diagram is not on hand, the tube layout
will ordinarily indicate the video amplifier tube
or this tube may be recognized by its location on
the chassis.

A number of manufacturers are also including
test jacks located at various points in the circuit
which can be used for trouble-shooting or signal
insertion. One of these test jacks is usually
located at the output of the video detector or
the input to the first video amplifier. If a test
jack is available the output of tLe signal gener-
ator can be connected to this point through a

Figure 6.
modulated output,

Pattern produced by signal generator with 157.5 KC un-

Figure 5.

.01 mfd capacitor by inserting one end of the
capacitor, bent to make proper contact, into the
test jack.

If a test jack is not available at this point in
the circuit, contact can be made by connecting
the .01 mfd capacitor to the grid pin on the first
video amplifier tube. A piece of thin spaghetti
should cover both of the capacitor terminal
wires so that only about one quarter inch of
wire is exposed at the end of each wire. One
end can then be bent so that it will fit snugly
over a miniature pin, and the other end can be
bent to fit over an octal pin. Either end can then
be used depending on the tube used in the
receiver. The spaghetti will prevent a “short”
either to the chassis or to some other tube pin.
The channel selector should be set on a blank
channel and the RF output cable of the signal
generator connected to the unused end of the
.01 mfd capacitor. The output of the signal gen-
erator should be unmodulated and the frequency

Figure 7.

1500-cycie modulation with poor vertical linearity.

adjusted for some harmonic of the horizontal
sweep frequency of 15,750 cycles, sueh as the
tenth harmonic which is 157,g00 cycles or 157.5
KC. This will produce about ten vertical dark
and light bars across the screen as shown in
Figure 6. The spacing of these bars can then be
used to adjust the horizontal linearity control.
If more bars are preferred the frequency of the
signal generator can be increased; if fewer bars
are desired the frequency can be decreased. The
vertical bars will “sync in” at harmonics of the
horizontal sweep frequency. If the audio modula-
tion is not turned off the bars will be wavy as
shown in Figure 7.

If either a cross-hatch generator or an AM
signal generator must be used, it should be re-
membered that these instruments are only sub-
stitutes for the test pattern. If a test pattern can
be used it should be preferred although reason-
ably close linearity adjustments can be made
Witil instruments.

Pattern produced by signal generator with 157.5 KC modu-
lated by 400-cycle audio.




CONVERSIONS—630TS TO 20 INCH

This is the ninth of a series of articles on con-
verting TV receivers to use larger picture tubes.
In this issue an RCA Model 630TS was eonverted
from a ten-inch round to a twenty-ineh rectan-
gular pieture tube.

The following discussion is a description of the
procedure followed which produced satisfactory
results with respect to the particular model con-
verted, If a conversion is attempted on a similar
model ol an carlicr or later date or on a different
model from the same manufacturer, then addi-
tional adjustments and steps may he necessary.
The changes which were made have not been ap-
proved by the manufacturer and may therefore
mvalidate the manufacturer’s warranty.

The RCA model 630TS shown in Figure 1 was
originally a ten-inch receiver. This was eonverted
to use a 200P1 picture tube although sufficient
sweep was available to use either a 21EP} or a
21APE pietnre tube. Since the completed con-
version could not be mounted in the original
cabinet no cabinetinformation is given. This con-
version would be particularly suitable for a ens-
tom installation or it could be mounted in a
number of different eabinets which are available
from radio supply houses.

The cireuit used in this model has also been
used in a eonsiderable number of other receivers.
Therefore the same eircuit ehanges which were
used on this model should also work on other
receivers using the same type cireuit. While
making the conversion both horizontal and ver-
tical retraee elimination circuits were added. The
horizontal retrace elimination circuit eonsists of
a piece of 75-ohm twin lead eonnected as shown
in Figure 2. This eliminated a slight foldover
which appeared at either side depending on the
adjustment of the horizontal hold eontrol. The
vertical retraee elimination cireuit consists of
one .02 mfd and one .05 mfd 600-volt eapacitors
and one 2700-0hm and one 1700.0hin one-watt
resistors connected as shown in Figure 3. This
eliminated the vertical retrace lines which allowed
the brightness control to be advanced beyond the
point where these retrace lines normally ap-
peared.

The following parts were used to make this
converston:
I-—General Flectrie 20CP4 picture tube.

Figure 1.

I —General Electric RT0-085 horizontal sweep
transformer.

1 -General Electrie RLI-0235 deflection voke.

I —General Eleetrie RET-003 ion trap magnet.

I —General Eleetric 6V0-GT tube.

1-—General Electric 6CD6-G tube.

1 —General Electric RLD-014 width/linearity
control

| ~1000-ohm one-watt resistor.

| —1000-0hm two-watl resksfor,

1 —1200-0hm one-watt resistor.

1—2700-0hm one-watt resistor.

1—4700-0hm one-watt resistor,

1—10,000-0hm one-hali-watt resistor.

2—500 mmid 20 KV capacitors,

1 —.02 mfd 600-volt eapacitor.

2—.05 mfd 600-volt capacitors.

1—Ten-inch picce of 72-0hm twin lead.

1—HYV extension lead.

Lixt prices of the foregoing parts, at date of
publication, totaled 39400, However, allowanee
should be made for any 'ocal differences due to
trunspnrlalion casts, ete,

RCA ten-inch Model 630TS TV receiver before conversion.

CHASSIS CHANGES

The ecnter section of the eabinet top was re-
moved by loosening the two screws at the rear top
of the eabinet. The two flat-head wood screws
which held the front in place were also removed.
It was then possible to lift out the safety glass and
front panel. These steps were necessary because
the picture tube had to be removed from the front
befure the chassis could be taken out of the
cabinet. The following circuit changes were then
made:

1. The deflection yoke and focus coil mounting
brackets were removed and discarded.

2. The leads to the picture tube soeket with the
exception of the lead going to pin 19 were
lengthened. The wire going to pin 10 was cut
and the receiver end taped. The socket end of
this wire was connected as described in step
11 to the defleetion yoke as part of the hori-
zontal retrace elimination circuit. The focus
coil leads were also lengthened and the length
of the high voltage lead was inereased by using
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% INDICATES NEW COMPONENT

Horizontal output and HV section of RCA 630TS showing the changes made to use a General Hectric 20CP4 picture tube,



one of the extension cables available at most General Electric tube SHIELD CONNECTS

and parts distributors,

3. The original deflection yoke was removed and replaced with a Gen- HERE
eral Electric RLD-025 70° yoke. These leads were also lengthened
when this replacement was made.

4. The original horizontal sweep transformer was removed and re-

aced with a General Electric RT0-085 and connected as shown in

I"igure 2. This was mounted to the side of the HV cage with an angle
bracket bent and drilled as shown in Figure 3. If you do not have
suitable material available to make this angle, the transformer can
be mounted to the chassis with ordinary machine screws. 1f this l
method of mounting is used new holes will have to be drilled in
both the transformer and the chassis. The 1B3-GT filament dropping
resistor R233 was removed. A resistance check should be made of
R235 in the HV lead, and if the resistance is ofl more than ten per-
cent, it should be replaced.

5. The 500 mmfd capacitor was replaced with one having a 20 KV
rating, and a second 500 mmfd 20 KV capacitor was connected
between the chassis and the output end of R235 as shown in Figure
2. If a 20CP’4-A or one of the twenty-one inch tubes having an
external conductive coating is used, the second 500 mmfd filter
capacitor can be omitted since this conductive coating acts as a
filter capacitor when grounded.

6. Damping resistor R209 should be removed from the circuit and
discarded.

7. The original width coil was removed and replaced with a General
Electric RLD-014 which was connected as shown in Figure 2. This
was mounted in an enlarged hole on the original mounting bracket.

8. The 6BG6-G horizontal output tube was replaced with a General
Electric 6CD6-G tube.

9. Capacitor C188 was removed and replaced with a .05 mfd 600-volt
capacitor. This capacitor is eonnected to one end of the horizontal
linearity control.

10. A 10K two-watt resistor was inserted between R210 and R187 in the
horizontal drive control circuit.

OR LONGER

é—zu--—l.375"——. ' '
' PIN ¥I10
® &— ON PICTURE TUBE

SOCKET

Figure 4. Horizontal retrace elimination circuit used when insulated
shielded cable is used in place of 75 ohm twin lead.

11. A ten-inch piece of 75-ohm twin-lead was connected across capacitor
(1181 as shown in Figure 2. This capacitor is across a portion of the
horizontal coils in the deflection yoke. If 75-ohm twin-lead is not
available a piece of outside insulated shielded wire can be used. This
ti'lpe wire s‘)"nould be connected as shown in Figure 4. Be sure that
the wire which originally supplied 275V to pin 10 on the picture

: : tube is removed from the 275V source as described above in step

No. 2.

. The vertical output tube was changed from a 6K6-GT to a 6V6-GT
tube.

13. The 2700-0hm resistor R177 in the cathode circuit of the vertical
output tube was removed and replaced with a 1200-ohm one-watt
resistor as shown in Figure 5.

3.625
Y

1. The 10K ohm resistor R179 in the plate returnlead of the vertical out-
put tube was removed and replaced with a 1000-ohm two-watt resistor.

15. The vertical retrace elimination circuit which consists of two
resistors, one 2700-ohm and one 4700-0hm, and two capacitors, one
.02 mfd and one .05 mnfd, was connected hetween the vertical output

3'R. transformer and the cathode of the picture tube as shown in Figure

5. The cathode lead which was originally connected to the chassis

was removed and the 4700-ohm resistor connected between this

z ‘|'¢ TO CR_ 64\J
; : [ C Y/ point and the chassis. The value of this resistor can be increased if
1

f o C any evidenee of retrace lines remain.
lél * 16. The 1800-ohm resistor R183 across the focus coil was removed and
. 32 a 1000-ohm resistor was inserted between the foeus control R184
15 »” and R182 as shown in Figure 5.
- — ra&——1.500 " °
64 10 D|A.(#35 DRILL) 17.The picture tube was placed in a Deity Tube Cradle, and the

\

6 HOLES deflection yoke, focus coil and ion trap were placed on the neck of
the tube as shown in Figure 6. The Deity Tube Cradle is very useful

Tele=Clue Sheet Not Included

[ 3
In This Issue «
Figure 3. Dimensions of bracket used to mount General Electric

RTO-085 horizontal sweep transformer to side of HV compartment, . - — . - = ‘
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Figure 5. Verticol output circuit showing the conversion changes plus the verticol retrace elimination circuit.

when making conversions or when servicing receivers which do not

have the picture tube mounted on the chassis. This cradle is manu-

factured ll)y the Deity Miracle Lens Company, Passaic, New Jersey.

18. The width, horizontal drive, height and linearity controls were
adjusted to produce a linear test pattern.

While these eireuit modifications have been carefully tested, the

General Electric Company can, of eourse, assume no responsibility

Figure 6.

for the application of these suggestions to the conversion of any par-
ticular receiver. General Electric offers this article as a suggestion of
one possible way of making the conversion. but it does not represent
that this is the only way or the best way of accomplishing the
conversion,

In forthcoming issues eonversion information on other television
receivers will be included.

Completed conversion reody for installotion in o new cobinet or wall.



Contributions to this column are solicited. For
eoch question, short-cut or chronic-trouble note
selected for publicotion, you will receive $10.00
worth of electronic tubes, In the event of dupli-
cate or similar items, selection will be mode by
the editor ond his decision will be finol. The
Compony shall hove the right without obligation
beyond the obove to publish and use ony sug-
gestion submitted to this column. Send contribu-
tions to The Editor, Techni-tolk, Tube Department,
Generol Electric Company, Schenectady 5, N. Y.

ELUSIVE TV INTERFERENCE

[ came aeross a TV interferenee prohlem that
caused considerable amount of sparE or are type
ol interference both in pix and sound on all
channels throughout the day and evening. This
would occur about every 30 minutes with a 30
sccond duration, causing the pix to lose hoth
vertieal and horizontal syne. [t would penetrate
the sound to quite a degree no matter how good
the diseriminating action,

After several weehs of trying everything in
the books, plus searching the neighborhood, 1
was about to give up and tell the customer 1
could not help him, when a thought came to me
that it might be some picee of clectrieal equip-
ment in the house.

The only thing that was operating 24 hours a
day was the refrigerator. [ unplugged it and the
interference cleared. After several minutes, |
started it again, but the interference did not
appear until several minutes later,

& came to the conclusion that the refrigerator
motor was not causing the interference, hut
something elsc in the refrigerator electrical
system. The only thing left was the automatic
butter keeper, whieh [ disconneected. THAT
WAS IT. To aleviate this interferenee, 1 put in
series with the A.C. line an Aervox filter No.
IN28 which did the job perfeetly.

Sinee that time, 1 have come across several
similar cases, which were eured in the same
manner.

Orten L. Pengue

66 Birch Street
Lordship

Stratford. Connecticut

LOSS OF HIGH VOLTAGE

In traubleshooting loss of high voltage in
Philco models No. 50-1100 series and some No.
49--1200 series, it may be found that every eom-
ponent associated with the high voltage circuit
checks normally yet the set will not develop any
high vohage. This is due to the use of 1B3-GT
high voltage reetifiers that have pins 3, 5, and 8
internally connected to the filament pins 2 and 7.
[n these models one of the pins (3, 5, or 8) was
used as a tie point for the filament circuit of the
IB3-GT. If a 1B3-GT that has these pins inter-
nally connected is used, the filament eircuit will
be shorted. To remedy this condition and still
use this tube, cut off pins 3, 5, and 8.

John N. Cheperak
6-1-28 Madison Street
Brooklyn 27, N. Y.

MAKE YOUR OWN KNOB SPRINGS

Quite frequently the springs in knobs on TV
and radio sets break, leaving the knob so lovse
that it falls off.

After trying many things which never seemed
quite the answer, | went to a local jeweler and
asked for an old broken mainspring from an
alarm clock. The idea is to get one the approxi-
mate width, and then cut it just a little longer
than the slat in which it is to be used. Arc it
just a hit upon insertion and the knob will be as
zood as new.

Lowell P. Gessert
5401 Wilson Avenue
Chicago 30, Hlinois

CONTACT CLEANER

[ have found a rubber eraser to be the best
cleaning agent so far for cleaning contaet points
on turret type tuners, By rubhing an eraser over
contacts, it restores them to a brand new condi-
tion. It also proves to be better than chemical
cleaners, as it does not leave a film,

A. E. Seymour
224 8. Union St.
Chicago 9, Hlinois

Electronics Division

GENERAL @3 ELECTRIC

Reduces tube loss and handling time.
Provides a systematic method of handling
loose tubes.

Keeps your pin straighteners available where
and when you need them. |
Holds 22 seven-pin miniatures - 10 nine-
pin miniatures - 20 Octal Base Tubes.

Company
Schenectady 5, N. Y.
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The 6AJt is a 9-pin miniature, medium-
mu  triode designed primarily for use as a
grounded-grid amplifier in television receivers
whieh operate at ultra- high-frequeneies as well as
at very-high-frequencies.
LOW NOISE LEVEL
900 mc bandwidth.
HIGH SIGNAL GAIN —6AJ4 is rated 7 db power
gain at 900 me for 10 me bandwidth.

—noise figure of 15 db at

CHARACTERISTICS AND TYPICAL OPERATION
Average Characteristics
Plaie Voltage. . a0
Cathode Bias Resistor® . |
Amplification Factor. . . .
Plate Resistance (\pprox e
Transconductance .
Plate Current
Grounded-Grid Amplifier “900 M gaceyel des
]’l.llc Voltage. . .. .. .
Cathode Bias Ro
Plate Current. .
Bandwidth (\ppmx)
Power Gain (Approx)........ ... .7 Decibels
Noise Fuetor (Approx). ..1"15 Decibels
*Operation with fixed bius is not recommendedd.

.. 125 Volts
...68 Ohms
.42

.. . 4200 Ohms
H) 000 Micromhos
.16 Milliamperes

. 125 Volts
...68 Ohms

.16 Milliamperes
.10 Megacyeles

\Ior oa

The 6AM4 is a miniature high-mu triode de-
signed for use as a grounded-grid mixer in tele-
vision reeeivers which operdtc in the ultra-high-
frequency region. Its sharp-eutoff and high
transconductanee, coupled with itr excellent
isolation between input and output, make the
6AM1 well suited for grounded-grid mixer service
over the entire range of VHE-UHF television
frequencies.

AVERAGE CHARACTERISTICS

Plate Voltage. ... .. 150 Valts
Cathode Bias Resistort .| 100 Ohms

Awmplification Factor. ... .. 3 90
Plate Resistance (Approx). . 10,000 Olms
Transconductanee, ... ... ... L9000 Micromhos

Plate Current.
Grid Voltage (\pprux)

for 1, =10 Microamperes. ... ... .
TOperation with fixed bias is not recomme nided,

.. 7.5 Milliamperes

-5 Volts
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