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Fig. 1. Chroma circuits used in General Electric “'CL" receiver.

The NTSC svstem as well as the video  a hall tubes. These are the onlv tubes  through the circaitry (shown in the last
portion of the General Electric type “CL™ used 1o reproduce the color signals. Tt issue, Fig. 1) to the picture tube. A por-
color ehassis has heen discussed in pre- should also be noted that the complete  tion of the chroma signal is taken {rom
vious issues. In this issue a description of  civeuit is comparable in complexity to the  the chroma take-ofl’ transformer 1205,

that section of the receiver which utilizes ordinary five tube radio. shown in Fig. 1. and fed 10 the color gain
the chroma signals will be given. The composite video signal is present in control and then to the R-Y and B

[t has been pointed out previously that  the cathode of the video output tube  detectors. How this portion of the signal
most sections of a color receiver perform V10T, The "Y” signal is passed on is used will be discussed in detail tater.
the same funetion as their counterparts in
a monochrome reeeiver. The tuner. i-f n
amplif}vr. video detector. and - video WCQMNS'TE RICECLICRAL ViaTa SenT 7 MUUUW'\J vi278
amp.llfu-r cireuits are very snml.ur. ;.n_ul.lln.‘.- COMPOSITE CHROMA SRt GATE[_ XTAL FITER T REFERENGE
audio portion of a color receiver s e SIGNAL
practically a carbon copv of that portion
ol a monochrome receiver.

The next section to be deseribed is that
part which picks off and develops the
actual color signals. The cireuits shown
in Fig. | are new to the monochrome
technician and represent one of the major
dilferences between the black and white
receiver and the color receiver. 1t should

be pmnlcl out that the only tubes used in f‘/r]/

COMPOSITE CHROMA SIGNAL
FROM VIO7

Fig. 1. outside of the picture tube. are mu-
dllll a |ld“ OAL 8 tubes (VIO9B ‘m:l Vi2 R B ACaTRANCCORMER
and B) and two 6BVE tubes (VI25A aml H

andd V120 and B) or a total of three and Fig. 2. Burst gate and reference amplifier circuits with typical signals and waveforms.



BURST GATE

Another portion of the chroma signal is
taken from a tap on choke L217 and ap-
plied to the cathode of the burst gate
amplifier (VI27A). Fig. 2 illustrates the
signals and waveforms present at different
points in the burst gate and reference
amplifier circuils

The signal at the cathode of VI2YA s a
composite chroma signal composed ol the
8 to 10 ecvele burst signal as well ax
clnomman(emlmmatmnu-ntelwlamund
3.58 me. If the clnnmmam ¢ information
is not eliminated. it can cause the 3.58
me frequency to shl[t erroncously in fre-
quency or phase. Aceordingly. the burst
gate amplitier (VI27A) is gated or keved
so that only the burst signal is passed.

Since the duration of the flvback pulse
taken rom the horizontal transformer i
too wide for proper gating of VI27A, this
pulse is used to shock-excite a series
resonant circuit composed of 1313 and
(2329. This circuit resonates at approxi-
matelv 50 Kkilocyeles and produces a
rapidly decaving wave train, as shown in
Fig. 2. Only the first cvele of this wave
train is used as a gate pulse. To permit
passage of only the first evele of the
damped wave. this wave train is fed to a
neon bulb (NE2X) and to load resistor
R329. The firing and extinction points of
the lamyp are above the peak amplitude of
the undesired cyeles of the damped wave
and hence, only the first evele is passed on
to R329. R315 is used to square-ofl the
resulting waveshape peak. The pulse is
then coupled to the grid through a long
time-constant circuit ((:321 and R314).
When VI127A conducts grid-leak bias is
developed which maintains this tube at
cut-ofl” except during the duration of the
pulse. During this time the tube conduets
and passes only the burst component of
the chrominance signal.

SUBCARRIER GENERATION

The burst (3.58 me) signal at the plate
of VI27A is then applied to the ervstal
ringing circuit, T301. 1t shock-excites this
circuit into oscillation and because of the
extremely high Q of the eircuit ultimatelv
results in a pure sine wave output. Since
the output of this wave is too low to

properly operate the svynchronous de-
tectors (VI25A and V126A), a reference
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Fig. 3. Bosic schemotic of synchronous detection.

amplifier, VI27B, is used to amplify the
signal to the required level.

SYNCHRONOUS DETECTORS

During the discussion of the trans-
mitted signal in Vol. 6. No. 5, it was

pointed out that the R-Y and B-Y color
signals were fed to two balanced modu-
lators. The process of balanced modula-
tion suppresses the subcarrier but gen-
erates phase and amplitude modulated

nals are connected inseries with the R~ €
load circuits, each diode deve |np~ nega-
tive “bhack-bias’ due to rectification of llu-
subcarrier and ultimate charging of the
R x C time constants. Because "R in
cach case allows the charge to partially
leak off “C” between positive sinewave
p(-aks each diode will conduet for a small
portion of the driving cvele as shown in
the shaded sinewave regions, Only within
these regions will the (]l(Nl(‘\ he m]mhlv of
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Fig. 4. Synchronous detector output signals for color bar pottern.

sidebands of 3.58 mc. The purpose of
svnchronous detection in the receiver is
to reverse this process and recover the
original color signals.

\\n(-hmmms dvlcctmn is a sampling
process in which two conventional ampli-
tude modulation detectors may be em-
ploved. However, cach detector must he
gated or keved “on’ at a specilic time so
that it will recover only a specific com-
ponent of the complex  chrominance
signal. A simple circuit for such a svstem
is shown in Fig. 3. Chrominance informa-
tion is capacity coupled into each diode
detector. The R-Y subcarrier generator
produces a 3.58 me signal which lags the
burst signal by ninety degrees, whereas
the B-Y subcarrier gencrator signal lags
the burst signal by one hundred and
eighty degrees. Since the subcarrier sig-

passing chrominanece signal components,
It should be noted that due to the phase
difference of the subcarrier signals, the
diodes  conduct ninety tl(-"lus aparl.
Therefore, when the R-Y sulu arrier is al
positive maximum, the B-Y subearrier
passes through zero and vice versa. Onh
a specific component of this complex
signal is thereby dctected by cach dinde.
It will be recalled that the chroma sig-
nals applied to the balanced modulators
at the transmitter had specific amplitudes
and these amplitudes varied depending
upon the color. Fig. 4 shows the plus or
minus R-Y and B-Y voltages applied 1o
the balanced modulators and therefore.
reproduced by the svnchronous detectors
as a result of scanning a color bar pattern.
The resultant voltages obtained at the
detector output terminals will he better
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Fig. 5. Relative phase angles of R-Y and B-Y
subcarriers with respect to the burst signal,

understood i illustrated vectorially . Fig, 5
shows the velative phase angles of R
and B-Y subcarriers with respect 1o the
burst signal. The detector output resulting
from a <atuvated red signal would he plus
O0 L anits R-Y and minus 18 units B-Y.
as indicated in Fig, LI these two outputs
are added vee lmmll\ hv |»lnllm" them on
the B-Y and B-Y axes shown in Fig. 5. the
resultant voltage will have an amplitude
of .03 units with a phase angle of 1035
degrees. as shown in Fig. 6.

The vector voltages and phase angles
produced by the color bar pattern in Fig,
are shown in Fig, 7.

The development of the various color
signal amplitudes and phase angles was
discussed in cansiderable detail in the
Vol 7. Na. Fand Vol 7. No. 2 issues of
TrenviTak. Hovou do not have these
issues, just drop us a line and thev will be
sent by return mail.

BALANCED DIODE DETECTORS

The svichronous detectors (VI23A and
VI20\) shown in Fig. 1 are of the bal-
anced diode type. Subearrier voltage at
the secondary of T302 is of u B-Y phase.
\ ninety 4](-"“( phase shift oceurs across
327 Inmlm ing an R-Y subearrier signal
303, ||u- chroma signal al\(n
rom the color gain control is fed to pins
Sand 9 of cach 1|( ‘tector, and the properly
l.lmswl subcarrier is fed to pins O and 7.
The outputs of these two detectors are
then fed 1o their respective amplifiers.

The balanced diode tvpe synehronous
detector is particularly suited for use with
the ervstal filter m(lluul of subcarrier
generation. The reason {or this is that
during the nine line verdeal retrace in-
terval no hurst is present and the ervstal
filter output decavs to near zero, This
decay results in color shading ol the pic-
ture unless means are taken to remove the
elfecis. This is accomplished by conneet-
ing balancing potentiometers R302 and
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Vector voltages and phase angles produced by color bar pattern.

R323 in each (l(l(('lm oulpul circuil as
indicated in Fig. 1. These potentiometers
are used to balanee out the subearrier
and make the output relativelv insensitive
to variations in the amplitude of the ap-
plied subcarrier.

Balaneing out the subearrier is also
necessary ln prevent a shift in the grey
scale when ¢ hanging from lmmn('lnnmo to
color programs, \m«(‘ d-¢ coupling is
mainiained between the detectors. chroma
amplifiers. and the picture tube, any d-¢
voltage chunge across the plates of the
R-Y or B-Y llol(-t ‘tors would be amplified
amd carried through to the cathodes of
the picture tube dllll thus result in a shilt
in the grev scale. The ddjmlnn nt balane-
ing out the subcarrier is made with the
(|nnma gam control at minimum se ng.
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Fig. 6. Vector voltage and phase angle pro-
duced by a saturated red signal.

CHROMA AMPLIFIERS

The R-Y and B-Y color difference sig-
nals from the svnehronous detectors are
appled to their respeetive color differ-
ence amplifiers VI256B and VI26B. The
amplificd outputs of these tubes are ap-
plicd to the respective picture tube grids
(red and blue).

To obtain the G-Y color difference sig-
nal. the negative R-Y and the negative B-Y
signal are added together across the com-
mon (V125B. VI26B and V109B) cathode
resistor R305. The resulting positive G-Y
signal is  amplified  without changing
])()]dlll\ by the grounded grid dm])]lfl(:l
tube VI0O9B dml applied 1o the green
picture tube grid.

(To be continued)
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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 submitted to this column. Send contribu-
tions to The Editor, Techni-talk, Electronic
Components Division, General Eiectric Company,
Schenectady 5, New York.

QUICK TESTER

If caught without your VOM, just plug vour
test leads in pins | and 12 of vour G-k SERIES
HEATER CHECKER’S picture tube socket, and
you have a nice handy continuity checker. This
uses the light and battery in seriex with the part
being checked.

STOP CALLBACKS
Some G-F receivers with a 6CD6-GA hori-

zontal output tube used a elip which held the
tube at the base. When replacing the 6CD6-G A,
remove the clip by taking out the screw holding
it to the chassis. Since the elip puts tension on
the glazs bulb, the heat of the tube pluz the
tension may cause the glass to erack,

Welter J. Viekers, Jr.

Applegarth Bros.

Cambridge. Marviund

WIRE STRIPPING
\ pair of long nose pliers and a pair of cutting

pliers with a hole in the cutting edge for stripping
can he used together as a very effective wire
ctrinner First ot throuvh the insalation with
the cutting pliers. Then, hold the wire with the
long nose phiers directly below the cutting pliers.
Now, using the long nose pliers as a support and
lever, 1ift off 1he insulation with the cutting
pliers. In this manner, the hardest type of insula-
tion can be easily removeld without an automatic
tool.

FEmil F. C. Backstrom, Jr.

0 Pell Place

Pelham, V. Y.

PRINTED CIRCUIT AID

In the repairing of “Printed Circuits” mueh
difficulty i= encountered by zervicemen because
the printed circuit board i not transparent. The
printed wiring ix on one side and the components
are on the ather.

By placing a =mall 6-watt trouble light in the
rear of the printed eireuit board (on the side with
the printed wiring on it) a sharp outline of the
printed wiring i vizible from the other side.

The companents on the front of the hoard may
be unsoldered and replaced while the printed
wiring is visible.

This method cuts service time and minimizes
the poxsibility of error.

I

Joseph Lanzetta
109 Charles St.
Waterbury, Connecticut

ZENITH SPACE COMMAND CHANGES
STATIONS BY ITSELF
1 recently ran across a Zenith space command
Maodel No. 3001R which changed stations by
itself right in the middle of a program. After care-
ful cheeking 1 found that the 2.2 meg. resistor
from the sereen of the 6BNO tube in the limiter
cireuit of the space command control chassis had
changed value from 2.2 meg. to 1.5 meg. \fter
replacing it the space command returned to
normal.
Eddie Corey
Del-Cor Radio
1055 N. Main St.
Randolpl, Mass.

PROBE FOR CHECKING
TV SIGNAL IN LF.'s

Remove the xtial detector circuit complete with
can, coils, resistor, capacitor and [N61 xtal from
a serapped chassis. eo. G-F Model 1T0TL 10T
cte, Attach proper leads for ground, input signal
and socket for zcope input.

This probe will make an excellent signal tracer
for checking the operation of the LF s in a TV
receiver.

John B. 1 edo
3800 Maryvlund St.
Gary, Indiana
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“Long Life”
6AF4

The new General Eleetric 0AF 1 will now pro-
vide many more hours of uninterrupted u-h-f
reception. Now, for the first time, a 0\F4 u-h-f
oseillator tube is fully as efficient and dependable
as other tubes,

The life-test comparison chart <hown below
represents tests made with many thousands of
tubes. Tt should he noted that oscillator activity
for the General Elecirie “long lite™ design 6AF1
tubes s practically a straight horizontal line,
whereas standard 0AF4 tubes show a sharp sud-
den drop.
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Virtually no other receiving tube is called on
to undergo the same electrical stresses as the
0AFL. With electrodes small and spacing close
to meet the low-inductance, low-capacitance
demands of up to Y00 me operation, current
density e five to six times that of other triodes.

Consequently. extremely high cathode emis.
sion is required. The plate and grid, subjected
to high temperatures. must resi~t gas-forming
tendencies that would destroy tube efficiency.
Sl requirements like these have meant short
life for 6AF1 tubes. Now General Eleetrie,
through creative design. combines new materials
usage with new manufacturing and test methods
to give TV.technicians and set-owners a reliable
long-life 6AF4,

for the
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