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The previous issue included a discus-
sion and illustrations of signal voltages 
developed as a result of scanning 50% 
saturated colors. Recent mail indicates 
that before continuing with new material 
on Color TV it might be appropriate to in-
clude some further information regarding 
other than fully saturated colors. 
A 100% saturated color does not con-

tain any white. As an example, a saturated 
red of the specific wavelength chosen for 
the red camera filter would produce an 
output of one unit from the red camera. 
The green and blue camera outputs would 
be zero because there is no green or blue 
in saturated red. If this saturated red is 
diluted with white light it will become 
less saturated depending on the percent-
age of white light added. Keep in mind 
that the color under discussion is a red 
hue with a specified wavelength and that 
the hue does not change, only the satura-
tion. It may be somewhat puzzling that 
a deep red and a pink may have the same 

ER 

EG 

ER 

Ey 

50% 
SATURATED 
GREEN 

50% 
SATURATED 

RED 

50% 
SATURATED 

BLUE .1.0  .1.0 +0.50 j0.50.RED L +0.50  

o _1 0.50 =WHITE .5 r 0.50.WHITE 0.50,NNITEL 

+1.0 
+1.0 

Et 
jg.50WHITE.50.GREo 

+ LO 

5 

o 
0.50.WHITE 

+0.50 +050 

0.50.Whi 0.50.WHITE 

+1.0 

+050 +0.50 0.50 =BLUE L 
0.50.WHITE 

+1.0  +0.80  

.30ER..15 
0 .59E6..59 

.11 Ea..055 

+0.65  

.30 ER..30 

.59E0..295 

.11E8..055 

+0.55 

30ER. 15 
59E5..29 

+1.0 

5 +0.35  

ER -Ey 0 
-0.05 

.5 -0.30 
-1.0 (.50 -.BO) 

+ 1.0 

.5  , L. E -E y  r i -0.15 1(1.0 -.55)  

.5 -0.30 (.50-.65) 
-1.0 ( 50 - .80) 

(.50-.55) 

+0.45 

Fig. 1. Signal voltages developed as a result of 
scanning 50% saturated colors. 
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Fig. 2. Chromaticity diagram showing the location of the I and Q axes 

as well as the R-Y and B-Y axes. 

wavelength and therefore the same hue, 
but this is the case. 

Figure 1, on page one of the last 
issue, shows that white produces one unit 
each of ER, EG and Eg. A saturated red 
produces one unit of ER only. A 50% 
saturated red would be diluted by 50% 
white. If each 50% were treated separately 
the red would produce an ER signal of 
0.5 units whereas the white would pro-
duce 0.5 units each of ER, EG and EB 
signals. Added together the ER signal 
would be one unit and the EG and EB 
would be 0.5 units each as shown in Fig. 1 
in this issue. The 1.0 unit of ER is made 
up of 50% derived from the red hue and 
50% representing the red component of 
white. The Ey signal in Fig. 1 represents 
30% of ER plus 59% of EG plus 11% of 
EB and rounded off to the closest hun-
dredth. 
The only color signals discussed so far 

.1) 

have been the R-Y and B-Y signals. 
Actually the chrominance signals trans-
mitted in accordance with NTSC speci-
fications are the I and Q signals. In this 
issue the I and Q signals as well as the 
3.58 mc burst signal will be described. 

It was previously stated that the fine 
detail in a color TV picture is supplied 
by the Y or brightness signal, and the 
low detail color information is supplied 
by the chrominance signals. The NTSC 
system provides the receiver manu-
facturer with a choice of color signal 
detectors. The color receiver may be 
designed to detect either R-Y and B-Y 
signals, I and Q signals, or a combination 
such as R-Y and Q signals. 
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identified at the greatest distance are 
found along a line between orange and 
cyan on the chromaticity diagram. It was 
therefore determined that the wide-band 
I signal should he located near the 
orange-cyan axis. The location of the I 
signal is shown in Fig. 2. Also shown in 
Fig. 2 are the Q, R-Y and B-Y color axis. 

It was shown in the last issue how 
R-Y and B-Y signal voltages were de-
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Fig. 3. I and Q signal voltages developed as a color bar pattern is 
scanned. 

the red, green and blue camera signals. 
The I signal, however, has a wider band-
width (1.3 mc) than the Q signal (600 kc). 
The wider bandwidth of the I signal may 
or may not be utilized depending on the 
design of the receiver. 

It was decided that if a wider band-
width was to be assigned to one of the 
color signals, it should be used for those 
colors which would produce the most 
noticeable improvement. Numerous color 
tests have been made which indicate that 
the human eye can only distinguish fine 
color detail at close range. As the distance 
is increased some colors lose their identity 
before others. The colors which can be 
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Fig. 4. Phase relationship of I and Q and R-Y 
and B-Y axes. 
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veloped and plotted on R-Y and B-Y axes. 
Various colors produced specific R-Y and 
B-Y voltages which when added vectorily 
produced vectors with specific amplitude 
and phase characteristics. If the same 
color camera voltages are combined using 
different proportions of these voltages, 
I and Q signals will be produced instead 
of R-Y and B-Y signals. The I and Q 
signals are composed of the following 
proportions of color camera voltages. 
I = .60 E, - .28 EG- .32 E, 
Q = .21 ER-.52 EG+.31 Eg 
Fig. 3 shows the various I (E1) and Q 

(Ea) signal voltages produced by a color 
bar pattern. 

It will be recalled that in the last issue 
R-Y and B-Y voltages were plotted on two 
axes, one horizontal (B-Y) and one ver-
tical (R-Y). Since the I and Q axes have 
been established as thirty-three degrees 
away counterclockwise from the B-Y and 
R-Y axes, they would be located as shown 
in Fig. 4. If the I and Q voltages shown 
in Fig. 3 are plotted on the I and Q axes 
in Fig. 4 instead of the R-Y and B-Y axes, 
the voltage vectors would have the same 
amplitude and phase characteristics as 
those produced by the corrected ER-E, 
and E5-Ey voltages shown in Fig. 5. This 
is shown in Fig. 6 which has the various 
I (EL) and Q (Ea) voltages in Fig. 3 plotted 
and added vectorially. It will be noticed 
that the amplitude and phase of each 
color vector in Fig. 5 derived from R-Y 
and B-Y voltages, are the same as those 
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Fig. 6. Phase and voltage spectrum of color bar pattern based on 
Ei and E, voltages as shown in Fig. 3. 

shown in Fig. 6 which were derived from 
E, and EQ voltages. As an example, a 
saturated green produces an E, voltage 
of — .28 and an EQ voltage of — .52 as 
shown in Fig. 3. If these two voltages are 
used to draw a parallelogram as shown in 
solid lines on Fig. 7 the amplitude of the 
voltage vector is .59 at 241 degrees. This 
is the same as produced by the R-Y volt-
age of — .517 and the B-Y voltage of 
— .290 as shown by the parallelogram in 
dotted lines on Fig. 7. All of the other 
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colors will produce the same vectors 
regardless of whether I and Q or R-Y 
and B-Y voltages are used. It is important 
to understand this because it represents 
the fundamental reason why receivers 
can be designed to detect I and Q, R-Y 
and B-Y or some other combination of 
color signal voltages. Since Fig. 7 illus-
trates that the amplitude and phase of 
the green vector can be produced either 
by a combination of specific I and Q volt-
ages or R-Y and B-Y voltages, it is possible 

(B Y) 

Fig. 7. Amplitude and phase 
of vector representing the color 
green derived from I and Ci 
signal voltages in solid lines and 
R-Y and B-Y voltages in dotted 
lines. 
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Fig. 8. he burst or color sync signal is trans-

mitted cn the back porch of each horizontal 
sync pole. 

to extract I and Q voltages or R-Y and 
B-Y voltages from the green signal. This 
is exactly what is done in a color receiver. 
The design of the detector circuit deter-
mines whether the color signals out of 
the detector circuit represent I and Q 
voltages or R-Y and B-Y voltages. 

It will be recalled that the R-Y and 
B-Y voltages were multiplied by a factor 
of 0.877 and 0.493 respectively to reduce 
the possibility of overmodulation by some 
saturated colors. The I and Q values have 
been established to produce the same 
modulation amplitudes as the corrected 
R-Y and B-Y voltages. 

THE BURST SIGNAL 
It will be recalled that balanced modu-

lators are used in the transmitter. This 
combines the two color signals and also 
suppresses the 3.58-mc chrominance sub-
carrier. Since the subcarrier is suppressed 
at the transmitter some method must be 
used to produce a subcarrier of adequate 
amplitude at the receiver. A crystal-con-
trolled 3.58-mc oscillator will supply the 
necessary frequency and amplitude. This 
is not enough, however, because color 
reproduction requires three components, 
brightness, hue, and saturation. Bright-
ness is supplied by the Y signal and hue is 
supplied by the amplitude of the color 
signal. The phase of the color signal 
provides the hue or color and the phase 
must be accurately controlled. If the 
colors indicated on Fig. 6 are shifted 
counterclockwise in phase, magneta would 
shift toward red, red would shift toward 
yellow, yellow toward green, etc. A clock-
wise shift in phase would cause yellow 
to shift toward red, red toward magneta, 
etc. 

It was necessary therefore to transmit 
a signal which could be used by the 
receiver to accurately control the phase 
as well as the frequency of the oscillator 
in the color receiver. This signal is an eight-
cycle 3.58-mc burst placed on the back 
porch of each horizontal sync pulse as 
shown in Fig. 8. This burst signal is 
picked off the horizontal sync pulse in the 
receiver and is used to keep the 3.58-mc 
oscillator in the receiver in phase with 
the oscillator at the transmitter. 
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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, Tube Depart-
ment, General Electric Company, Schenectady 

5, New York. 

NO RASTER 

The set—RCA 17T200. The whole series 
through 17T220 are similar. The complaint—no 
raster, and sound present only for a short time 
after the set was turned on. Absence of raster 
would indicate loss of high voltage, but when this 
was measured with a VTVNI high voltage probe, 
15,000 volts was the reading. 
The "boost" voltage was in the neighborhood 

of 500 volts as was the voltage on G2 of the 
picture tube. It was found that removing the 
plate voltage from the horizontal output tube 
resulted in normal sound, but no raster. 

After considerable testing, the trouble was 
found to be in the 6AC7 video amplifier tube. 
Some sets in this series use a 6AG7 or a 6CL6. 
The replacement of this tube resulted in a normal 
raster with picture and sound. Since the loss of 
raster is not normally associated with a defect 
in the video amplifier, it is possible that this tip 
may be of considerable help to others who may 
run into a similar problem. 

Lloyd B. Hust 
162 South Fourth East 
Brigham City, Utah 

SHORT DUE TO PIN LENGTH 

Several >In \ ‘\ 1..li partmularty 
Models 21T3 and 21C206, exhibited the following 
symptoms. After approximately 20 to 30 minutes 
of playing time the set would overload and 
exhibit signs of SYNC instability. 

Replacing V-111B(6T8)AGC clamper tube had 
no noticeable effect upon the trouble. After 
substituting all the tubes in the I.F. section with-
out results, attention was then focused upon the 
tuner. 

Close examination of the tuner revealed the 
following: While replacing V-102 (6AK5) the 
-et trouble was corrected as long as the tube 
'las only partially inserted into the socket. When 
the tube was pushed all the way into the socket 
the set acted as previously described. Examina-
tion of the underside of the tuner revealed that 
insufficient clearance was allowed between the 
aluminum shield and the tube pins of the 6AK5 
when it was completely inserted. Consequently 
pin No. 7 and/or pin No. 1 touched this shield, 
which caused a short to ground. Since shorting 
pin No. 1 effectively placed the AGC line only 
10,000 ohms from ground (thru R-104) this 
allowed the I.F. tubes to operate "WIDE 
OPEN." 

For a cure I simply nipped in. off pins 1 
and 7. 

E. L. Fercht 
1628 Hemlock 
Louisville 11, Ky. 

TURRET CONTACT CLEANER 

In my TV laboratory, I come across numerous 
television receivers with intermittent sound, 
picture, sync, etc. Usually when this situation 
arises, the trouble can be traced to dirty channel 
selector switch contacts. On switch-type tuners, 
contact cleaner applied with a "pipe cleaner" is a 
good remedy. In addition, the contact spring 
tension may, when necessary, be increased by 
bending with needle-nose pliers. 
On turret-type tuners, I remove one of the 

r-f and oscillator strips on a channel not being 
used (preferably between channels used), and 
cut a strip of silk or cotton cloth to cover the 
silver-plated contacts. The cloth is wrapped over 
the contact area and the ends fasteneu with a 
staple. It will be found that the channel strips 
will snap snugly in place and that the cloth 
cleaner can be left on permanently. Whenever 
the receiver is again in the shop the strip may be 
removed and the cloth cleaner moved to a new 
clean position. 

M. E. Blaisdell 
No. 5 Perkins Ave. 
Brockton 27, Mass. 

72 Deflection Angle 

With Expanded Twenty-one-inch Faceplate 

The 21AWP-1 is a magnetic-focus and mag-
netic-deflection, all-glass picture tube with a high 
quality gray faceplate and a reflective aluminized 
screen. Its 19A by 15-inch picture area is unsur-
passed by that of any other 21-inch tube. 
Heater Voltage 6.3 Volts 

Heater Current 0.6 10% Amperes 
Focusing Method—Magnetic 
Deflecting Method—Magnetic 
Deflection Angle, Approximate 

Diagonal 72 Degrees 
Horizontal 67 Degrees 
Vertical 53 Degrees 

Over-all Length 23 -22- 3/ 3 Inches 

TYPICAL OPERATING CONDITIONS 
Anode Voltage 16000 Volts DC 
Grid-No. 2 Voltage 300 Volts DC 
Grid-No. 1 Voltage 28 to —72 Volts DC 
Focusing-coil Current, Approxi-
mate### 116 Milliamperes DC 

Ion-trap Field Intensity, Approxi-
mate 40 Gausses 

### For JETEC focusing coil No. 109 with distance 

from the yoke reference line to center of air gap 
equal to 3% inches. 
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