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COLOR TV.VI i

The material covered so far in this
series of articles included color reproduc-
tion, which could be demonstrated with
an easily constructed “color box.”” The
portion of the NTSC system which cov-
ered the development of the brightuess
signal as well as the R-Y and B-Y signals
was also discussed. It was shown that the
reproduction of a color picture requires
three components: brightness, hue and
saturation. The brightness component or
“Y” signal was derived from a combina-
tion of specific proportions of the output
from three color cameras. The R-Y and
B-Y signals were also derived from the
color camera outputs and were applied to
balanced modulator circuits which sup-
pressed the subcarrier frequency. In the
next two issues the way in which these
two color signals are combined to produce
the hue and saturation components will

be described.

HUE AND SATURATION

It has been shown that the output of
the balanced modulator circuits was com-
bined and the resultant signal represented
the subcarrier frequency, quadrature
modulated by the two color signals. This
signal represents the hue and saturation
components necessary for color reproduc-
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Fig. 1. Combination of two sine waves of equal
amplitude and the resultant wove.
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Fig. 2. Parallelogram lllustrating the vector

additlon of unequal ond equal forces ninety
degrees apart.
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tion. The saturation component is repre-
sented by the amplitude of the modulation
and the hue is represented by the phase of
the modulation. It will be recalled that
the subcarrier frequency applied to the
R-Y balanced modulator circuit was ninety
degrees out of phase with the subcarrier
frequency applied to the B-Y balanced
modulator circuit. Therefore, these two
signals will always be ninety degrees apart.

VECTORS

If two sine waves (“A” and “B” in
Fig. 1) equal in amplitude but ninety
degrees out of phase are combined, the
resultant (“C” in Fig. 1) will appear as
indicated. One method of determining the
amplitude of “C” is through the use of
vectors. It will be recalled that vectors
may be added by drawing a parallelogram
such as illustrated in Fig. 2. Since “A”
and “B” are always ninety degrees apart,
the parallelogram will be rectangular in
shape. The diagonal lines marked “C” in
the three parallelograms in Fig. 2
represent the vector sum of “A” plus
“B.” If “A” and “B” are unequal in
amplitude the parallelogram will be
rectangular as illustrated in Fig. 2. If “A”
and “B”’ are equal in amplitude the paral-
lelogram will be square as shown in FPig. 2.

0" 45" 90’ 135" 1W0® 270" 360"

peChmetall

oAV SV SR VAS BTV CIng

Copyright 1954 By General Electric Company

Fig. 3 is an illustration of adding
vectorily two sine waves of equal ampli-
tude. Since both waves ““A” and “B’ are
equal in amplitude and ninety degrees out
of phase, the parallelogram will be square.
The resultant voltage is determined by
the point where the end of vector line
“C” appears in relation to the zero line.
This is illustrated in Fig. 3. When sine
wave “A” is at the zero degree point, ““B”
is at its maximum negative point and “C.,”
therefore, has the same negative ampli-
tude as ““B.”” Vector drawings at the right
of Fig. 3 represent the three voltages at
the 0° 45° 90° 135° and 180° points.
The amplitude of vector voltage "([l)” can
be determined at any other point by
plotting the “A” and “B” voltages and
then drawing a parallelogram.

Fig. 4 illustrates the vector addition
when voltages ““A” and “B”’ are not equal.
It should be kept in mind that the vector
addition illustrated in Figs. 3 and 4 is
made electronically and therefore, almost
instantaneously in the color transmitter
and receiver. The next issue will show
how the R-Y and B-Y signals are used to
produce vectors which are the hue and
saturation components of the color sig-
nal.

(to be continued)

Fig. 3.

Ilustration of the vector addition of sine waves equol In

amplitude.
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Fig. 4.

lllustration of the vector addition of sine waves unequal In

amplitude.



TV SERVICE MONTH™

Sponsored by General Electric to

HELPS IDENTIFY YOU AS
A SOURCE FOR G-E TUBES.
GIGANTIC CELEBRATION WILL FEATURE:

$25,000 in cash prizes for your customers.

Mammoth G-E ad in LOOK that builds recognition for your
efforts. Your name and address can be listed.

Big kit of unique promotion items for your own
TV Service Month.

DON'T DELAY! SEE YOUR G-E TUBE DISTRIBUTOR TODAY!




STARTS APRIL 19™!

iImprove service business everywhere!

YOU will get the full benefit of TV Service Month!
For 30 days new customers will visit your shop to
get their entry blanks for the big G-E $25,000 contest.
$10,000 first prize . .. plus 816 other cash prizes!

And here’s sensational news! Your name and
address can appear in G. E.'s announcement in
LOOK —in subscribers’ hands and on the newsstands Y

q q , Ou too can
April 19. You can be part of the industry’s greatest blem! Pinpo;
public-relations program to date. 20,000,000 Service Mon
people see LOOK. It’s read in homes all
through your neighborhood.
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Contest ond TV

See your G-E tube distributor immediately so your
name may be included! In order to spark sales still
more, your G-E distributor has ready for you a big kit
of unique promotion items—each new, different, a
winner. Read about some of them at right . . . then
see or phone your distributor today! Twbe
Department, General Electric Company,

Schenectady 5, New York.
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Contributions to this column are solicited. For
each question, short-cut or chronic-trouble note
selected for publication, you will receive $10.00
worth of electronic tubes. In the event of dupli-
cate or similar items, selection will be made by
the editor and his decision will be final. The
Compony sholl have the right without obligation
beyond the obove to publish and use any sug-
gestion sybmitted to this column. Send contribu-
tions to The Editor, Techni-talk, Tube Depart-
ment, Generol Electric Company, Schenectady
5, New York.

SERVICE HINTS
DUMONT R A 164-165
Poor reception; some channels appear over-
loaded; loud buzz in sound. Trouble—video det.
crystal 1N64 was wired in reverse, causing AGC
circuit to be inoperative. Reversed connections,
Set performs perfectly. This crystal is mounted
in can on top of chassis.

RCA —All models using Antenno matching unit
ottached to side of tuner
l. Snow-—smear pix——weak crackle in sound.
2. Six dark vertical hars, left side of raster,
more prevalent when on unused channel.
3. Poor picture or sound.
4. Inter!%rence lines across picture.
5. No picture or sound or both very weak.
6. Intermittent troubles of above nature.
7. Two rippled lines left side of picture when
on the channel.
Check entire antenna matching unit for loose,
unsoldered or shorted connections.

PHILCO 51 T 1607

No raster or intermittent raster, arcing hiss
heard in set, caused by open 2-meg. resistor in
high-voltage cage. Arcing occurs across this
resistor when it opens.

PHILCO 51 T 2136

No raster. Open resistor R103 in deflection
chassis.

PHILCO All models using 6BQ7 tubes in tuners
Intermittent, weak sound, snowy picture, or no
picture or sound. Check €530 150 MMF in
tuner for leakage or short. R507 gets hot.
PHILCO 51 T 1836, Code 123

No sound or picture.

Check C401 for short. Check pin 1 12AU7. First
sound IF plate voltage may be low or absent.

PHILCO RF Chassis 94
No picture.
Check C305 for open.

PHILCO 51 T 2138

Raster intermittent or no raster,

Check R643 12K resistor in screen circuit of
6CD6-G horizontal output. This resistor inter-
mittently changes its value.

ADMIRAL 21D1 Chossis

No raster, no high voltage.

Check pin 5 horizontal oscillator should be 165
volts. If not, replace R436 a 150K-ohm resistor.
I have found it to increase to 800K in a few sets
in for repair.

FREED EISMAN 1620C

Intermittent buzz in sound.

Check for brass filings in sound discriminator
coil, shorting out coil.

GENERAL ELECTRIC 20C105

Intermittent sound and picture.

Check C379A 10 MFD 450 volt in sync separator
plate circuit.

WESTINGHOUSE H710T2

6BQ6-GT plate glows.

Check R4§8 which is a 33K-ohm resistor plate
load. You may find it missing from the circuit.

EMERSON 120169F Chassis

Popping sound, then a vertical roll.
Remedy—Place 100-ohm !3-watt resistor be-
tween plate and screen of 6W6-GT vertical out-
put tube,

STROMBERG CARLSON 321 or 324
Picture bending on top.
Increase the value ofPR194 cathode circuit of
6SN7-GT horizontal oscillator from 1500-ohm to
2000-0hm 2-watt resistor.
George B. Meserole
Meserole Radio & Television
647 88 Street
Brooklyn 9, N. Y.

PENNY WISE
A very simple solution for adjusting the
mechanical focus slug when you have misplaced
your one and only nonmagnetic screwdriver is
to use a copper penny. Simple but sure.
. Blue
377 Front St.
Hartford, Conn.
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FULL-WAVE POWER RECTIFIER

The 5AU4 is a filamentary full-wave high-
vacuum rectifier designed for ‘use|in the power
supply of television receivers and other equip-
ments which have high output cugrent require-
ments. In full-wave operation with a supply
voltage of 300 volts RMS, the 5AU#¢ is capahﬁe of
delivering a d-c output current of 350 milli-
amperes.

Filament Vonltage, AC or D
Filament Current. ... . ..

..... 5.0 Volts
..4.5 Amperes

FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER
AC Plate-supply Voltage per
Plate, RMS. . ... ... ..
Filter lnput Capacitor. ... ..
Total Plate-supply Resistance

.300. .

perPlate................. 30........ 50 Ohms
DC Output Current. , . ... .. .350. .325 Milliamperes
DC Output Voltage at Filter

Input. ... ........... ...275. .395 Volts

6CA5—12CAS
BEAM PENTODE
FOR AF POWER AMPLIFIER APPLICATIONS

The 6CAS5 is a miniature beam pentode de-
signed primarily for use in the audio-frequency
power output stage of television and radio
receivers. The tube features high |power sensi-
tivity at relatively low plate and screen voltages.
Heater Current.......... ..... 1.2..(..0.6 Amperes
Heater Voltage, AC or DC. 6.3......12.6 Volts

MAXIMUM RATINGS
DESIGN-CENTER VALUES

Plate Voltage. . .................. .. ...130 Volts
Screen Voltage. . ............... ....130 Volts
Positive DC Grid-Number 1 Voltage. .. | ...... 0 Volts
Plate Dissipation............ .. ... ... ... 5.0 Watts
Screen Dissipation. . ... ... ... .. .. ... .. 1.4 Watts

ASK YOUR TUBE DISTRIBUTOR

FOR COMPLETE DETAILS

Form 3547 Requested.

TUBE DEPARTMENT

GENERAL @3 ELECTRIC
Schenectady 5, N. Y.
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The material covered so far in this
series of articles included color reproduc-
tion, which could be demonstrated with
an easily constructed “color box.” The
portion of the NTSC system which cov-
ered the development of the brightness
signal as well as the R-Y and B-Y signals
was also discussed. It was shown that the
reproduction of a color picture requires
three components: brightness, hue and
saturation. The brightness component or
“Y” signal was derived from a combina-
tion of specific proportions of the output
from three color cameras. The R-Y and
B-Y signals were also derived from the
color camera outputs and were applied to
balanced modulator circuits which sup-
pressed the subcarrier frequency. In the
next two issues the way in which these
two color signals are combined to produce
the hue and saturation components will

be described.

HUE AND SATURATION

It has been shown that the output of
the balanced modulator circuits was com-
bined and the resultant signal represented
the subcarrier frequency, quadrature
modulated by the two color signals. This
signal represents the hue and saturation
components necessary for color reproduc-
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Flg. 1. Combination of two sine waves of equal
amplitude and the resultant wave.
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Fig. 2. Parallelogram illustrating the vector

addition of unequal and equal forces ninety
degrees apart,
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tion. The saturation component is repre-
sented by the amplitude of the modulation
and the hue is represented by the phase of
the modulation. It will be recalled that
the subcarrier frequency applied to the
R-Y balanced modulator circuit was ninety
degrees out of phase with the subcarrier
frequency applied to the B-Y balanced
modulator circuit. Therefore, these two
signals will always be ninety degrees apart.

VECTORS

If two sine waves (A’ and “B” in
Fig. 1) equal in amplitude but ninety
degrees out of phase are combined, the
resultant ("“C” in Fig. 1) will appear as
indicated. One method of determining the
amplitude of “C” is through the use of
vectors. It will be recalled that vectors
may be added by drawing a parallelogram
such as illustrated in Fig. 2. Since “A”
and “B” are always ninety degrees apart,
the parallelogram will be rectangular in
shape. The diagonal lines marked ““C” in
the three parallelograms in Fig. 2
represent the vector sum of “A” plus
“B.” If “A” and “B” are unequa}) in
amplitude the parallelogram will be
rectangular as illustrated in Fig. 2. If “A”
and “B’’ are equal in amplitude the paral-
lelogram will be square as shown in Fig. 2.
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Fig. 3 is an illustration of adding
vectorily two sine waves of equal ampli-
tude. Since both waves A’ and B’ are
equal in amplitude and ninety degrees out
of phase, the parallelogram will be square.
The resultant voltage is determined by
the point where the end of vector line
“C” appears in relation to the zero line.
This is illustrated in Fig. 3. When siue
wave “A” is at the zero degree point, “‘B”
is at its maximum negative point and “C,”
therefore, has the same negative ampli-
tude as ““B.”” Vector drawings at the right
of Fig. 3 represent the three voltages at
the 0°, 45°, 90°, 135° and 180° points.
The amplitude of vector voltage "([l)” can
be determined at any other point by
plotting the “A” and “B” voltages and
then drawing a parallelogram.

Fig. 4 illustrates the vector addition
when voltages “A” and “B” are not equal.
It should be kept in mind that the vector
addition illustrated in Figs. 3 and 4 is
made electronically and therefore, almost
instantaneously in the color transmitter
and receiver. The next issue will show
how the R-Y and B-Y signals are used to
produce vectors which are the hue and
saturation components of the color sig-
nal.

(to be continued)

Fig. 3.

lllustration of the vector addition of sine waves equal In

amplitude.
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lllustration of the vector addition of sine waves vnequal In

amplitude.



TV SERVICE MONTH

Sponsored by General Electric to

HELPS IDENTIFY YOU AS
A SOURCE FOR G-E TUBES.
GIGANTIC CELEBRATION WILL FEATURE:

$25,000 in cash prizes for your customers.

Mammoth G-E ad in LOOK that builds recognition for your
efforts. Your name and address can be listed.

Big kit of unique promotion items for your own
TV Service Month.

DON'T DELAY! SEE YOUR G-E TUBE DISTRIBUTOR TODAY!
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improve service business everywhere!

YOU will get the full benefit of TV Service Month!
For 30 days new customers will visit your shop to

get their entry blanks for the big G-E $25,000 contest.

$10,000 first prize . . . plus 816 other cash prizes!

And here's sensational news! Your namne and
address can appear in G. E’s announcement in
LOOK—in subscribers” hands and on the newsstands . = :
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See your G-E tube distributor immediately so your
name may be included! In order to spark sales still
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of unique promotion items—each new, different, a
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Contributions to this column are solicited. For
each question, short-cut or chronic-trouble note
selected for publication, you will receive $10.00
worth of electronic tubes. In the event of dupli-
cate or similar items, selection will be made by
the editor and his decision will be final. The
Company shall have the right without obligation
beyond the above to publish and use any sug-
gestion sybmitted to this column. Send contribu-
tions to The Editor, Techni-talk, Tube Depart-
ment, General Electric Company, Schenectady
5, New York.

SERVICE HINTS
DUMONT R A 164-165
Poor reception; some channels appear over-
loaded; loud buzz in sound. Trouble—video det.
crystal 1N64 was wired in reverse, causing AGC
circuit to be inoperative. Reversed connections.
Set performs perfectly. This crystal is mounted
in can on top of chassis.

RCA-—All models using Antenna matching unit
attached to side of tuner
l. Snow—smear pix-—weak crackle in sound.
2. Six dark vertical bars, left side of raster,
more prevalent when on unused channel.
3. Poor picture or sound.
4. ]nter!%rence lines across picture.
5. No picture or sound or both very weak.
6. Intermittent troubles of above nature.
7. Two rippled lines left side of picture when
on the channel.
Check entire antenna matching unit for loose,
unsoldered or shorted connections.

PHILCO St T 1607

No raster or intermittent raster, arcing hiss
heard in set, caused by open 2-meg. resistor in
high-voltage cage. Arcing occurs across this
resistor when it opens.

PHILCO St T 2136

No raster. Open resistor R103 in deflection
chassis.

PHILCO AH models using 6BQ7 tubes in tuners
Intermittent, weak sound, snowy picture, or no
picture or sound. Check C530 150 MMF in
tuner for leakage or short. R507 gets hot.

PHILCO S1 T 1836, Code 123

No sound or picture.

Check C401 for short. Check pin 1 12AU7. First
sound IF plate voltage may be low or absent.

PHILCO RF Chassis 94

No picture.
Check C305 for open.

PHILCO S1 T 2138

Raster intermittent or no raster.

Check R643 12K resistor in screen circuit of
6CD6-G horizontal output. This resistor inter-
mittently changes its value.

ADMIRAL 21D1 Chassis

No raster, no high voltage.

Check pin 5 horizontal oscillator should be 165
volts. If not, replace R436 a 150K-ohm resistor.
I have found it to increase to 800K in a few sets
in for repair.

FREED EISMAN 1620C

Intermittent buzz in sound.

Check for brass filings in sound discriminator
coil, shorting out coil.

GENERAL ELECTRIC 20C10S

Intermittent sound and picture.

Check C379A 10 MFD 450 volt in sync separator
plate circuit.

WESTINGHOUSE H7 1072

6BQ6-GT plate glows.

Check R438 which is a 33K.ohm resistor plate
load. You may find it missing from the circuit.

EMERSON 120169F Chassis

Popping sound, then a vertical roll.
Remedy—Place 100-ohm }3-watt resistor be-
tween plate and screen of 6W6-GT vertical out-
put tube,

STROMBERG CARLSON 321 or 324
Picture bending on top.
Increase the value of R194 cathode circuit of
6SN7.GT horizontal oscillator from 1500-ohm to
2000-ohm }2-watt resistor.
George B. Meserole
Meserole Radio & Television
647 88 Street
Brooklyn 9, N. Y.

PENNY WISE
A very simple solution for adjusting the

mechanical focus slug when you have misplaced
your one and only nonmagnetic screwdriver is
to use a copper penny. Simple but sure,

H. Blue

377 Front St.

Hartford, Conn.

M%M/ 5AU4

FULL-WAVE POWER RECTIFIER

The 5AU4 is a filamentary full-wave high-
vacuum rectifier designed for ‘use in the power
supply of television receivers and other equip-
ments which have high output current require-
ments. In full-wave operation with a supply
voltage of 300 volts RMS, the 5AUA4 is capable of
delivering a d-c output current of 350 milli

amperes,
Filament Voltage. ACor DC. .. .. .. B 5.0 Volts
Filament Current. . ...4.5 Amperes

FULL-WAVE RECTIFIER WITH CAPACITOR-ISPUT FILTER
AC Plate.supply Voltage per

Plate, RMS ... ........ 300..  .....400 Volts
Filter Input Capacitor. ... .. 40 40 Microfarads
Total Plate-supply Resistance

perPlate. ... ............. 30........ 50 Ohms

DC Output Current. .. .....
DC Output Voltage at Filier

Ioput.... ... .. ... ..275 395 Volts

KEY

6CA5—12CAS
BEAM PENTODE
FOR AF POWER AMPLIFIER APPLICATIONS
The 6CAS is a miniature bear pentode de-
signed primarily for use in the auflio-frequency
power out’Fut stage of television and radio
receivers, The tube features high' power sensi-
tivity at relatively low plate and screen voltages.
Heater Current. . ... .....12....0.6 Amperes

Heater Voltage, AC or DC. 6.3. ....12.6 Volis
MAXIMUM RATINGS

DESIGN-CENTER VALUES

Plate Voltage . . .................... ...130 Volts
Screen Voltage. ... .. .. e ....130 Volis
Positive DC Grid-Number 1 Voltage. ... ......0 Volia
Plate Dissipation. . ....5.0 Watts
Screen Dissipation . . . . . ....1.4 Watts

ASK YOUR TUBE DISTRIBUTOR
FOR COMPLETE DETAILS W

Form 3547 Requested.

TUBE DEPARTMENT

GENERAL &B ELECTRIC
Schenectady 5, N. Y.



