15CL100 (COLOR MODEL)

COLOR TV RECEIVER MODEL 15CL100
FIRST & SECOND PRODUCTION

The General Electric model 15CL100 is a twelve channel
console color television receiver. Some 15CL100 receivers
have been factory equipped with a UHF tuner unit which
provides additional coverage from channel No. 14 through

No. 83 by means of double conversion.

This instrument will reproduce monochrome or color pro-
grams and automatically shift its function from one to the

other by means of an incorporated ‘‘color killer” circuit.

The model 15CL100 incorporates 36 tubes, 4 high voltage
rectifiers, 2 selenium power rectifiers, 2 crystal diodes
and a 3.58 mc piezo-electric crystal. Receivers incorporat-
nig UHF contain 2 more tubes and one additional erystal
diode.

Among the features to be found in this receiver are keyed
AGC, highly stabilized horizontal AFC, horizontal and
vertical retrace blanking, an automatic *‘color killer'’, DC
restoration, a three tube high efficiency high voltage
doubler and a high voltage regulator tube and circuit. This
receiver utilizes an aluminized planar type tricolor picture

tube.

The following data includes installation instructions, pre-
liminary service dota including the required schematic
diagrams, a receiver analysis based upon an accompanying
block diagrams and a preliminary parts list containing the

most essential items required for service.

Second production receivers differ somewhat from first
production receivers insofar as the schematic diogram and

component layout are concerned.

SPECIFICATIONS

POWER INPUT RATING:
Frequency - 60 cycles.
Voltage - 115 volts.
Wattage - 425 watts.
RF FREQUENCY RANGE (VHF):
Channels - No. 2 through No. 13.
Frequencies - 54-88 me, 174-216 mc.
RECEIVERS EQUIPPED WITH UHF:
Channels - 14 thru 83,470-890 mc
This coverage is in addition to above noted UHF channels.
OPERATIONAL FREQUENCIES:
Picture IF carrier - 45.75 mc.
Adjacent channel audio trap - 47.25 mc.
Adjacent channel video trap - 38.00 me.
Sound IF carrier - 41.25 mec.
Intercarrier sound take-off - 4.50 me.
Chrominance IF carrier - 42.17 me.
Chrominance signal toke-off - 3.58 mc.
AUDIO POWER OUTPUT:
Undistorted - 2.5 watts.
Maximum - 5.0 watts.
LOUDSPEAKER:

Type - Alnico PM.
Cone Diameter - 10 inches.

Impedance at 400 cycles - 3.2 ohms.
PICTURE TUBE:
Type - 156P22.

Deflection - electro-magnetic

Size-15 inches, round.

Deflection angle - 45 degrees
90 Focus - electro-static.

DANGER

bl

The high voltages g P
of delivering A LETHAL SHOCK! Extreme care should be

excerised to avoid contact with high-voltage carrying

d in these r ivers are

leads or the final anode of the picture tube while the
receiver is in operation. Under no conditions should make-
shift picture tube connections be made which will defeat
the purpose of the receivers protective insulating devices
thereby subjecting service personnel to dangerous shock
hazard.

Also note: Mild x-rays are emitted by the Z-2188 high

of this and the dangerous shock

hazard, never operate the receiver with the high-voltage

.
partment cover i

The picture tube is highly evacuated and if broken, glass
fragments will be violently expelled. When handling the

picture tube always wear goggles.

GENERAL

The following procedure concerns the adjustment of those
items which may, upon arrival of the receiver, require re-
adjustment due to transportation handling etc. Fundament-
ally, these controls are adjusted in such a manner as to

provide good hrome pict production. Once these

controls have been adjusted for good monochrome reception,
good color reproduction will be had, provided that the in-
ternal (top of chassis) adjustments have not been tampered

with.

The following daota describes the functions of the various

controls and is tabulated in a sequence which should be

followed in the event that a I d is

COLOR PURITY

These adjustments are required to assure that the electron
beams of each picture tube gun will sirike only their re-
spective color phosphor dots throughout the entire screen

area.

1. Set following controls fully counter-clock-wise: picture
contrast, chroma, brightness, blue and green Gl controls,
green and blue gain controls, red, green and blue G2 con-

trols, purity, DC convergence and field neutralizing control.

2. Apply power to receiver, antenna need not be connected.

3. Advance red G2 control and brightness control until

screen is illuminated.

4. Loosen securing screw in neck shield assembly and
rotate assembly so that blue beam positioning magnet lies
directly over blue (top) gun in picture tube. Unscrew all
three beam positioning magnets just short of the point at
which they fall out of assembly:

5. Put on a pair of high quality high-voltage insulating
gloves to prevent possible shock from yoke wiring. Loosen
top and bottom yoke adjustment wing screws and slide yoke
back and forth to obtain purest red field in center of raster.

Tighten wing screws.

6. Adjust bmiiy control (front chassis apron) for purest red
field in center of raster. Simultaneously rotates purity coil
(independently of neck shield) for purest red field in center

of raster.

7. Adjust field neutralizing control (front panel) for uniform
red field ot edges of the raster.

8. If the entire raster is not pure red, loosen the top and

b 1

P set-up pl
required. Refer to figures 1, 2 and 3. The following ad-

justments should be made after the room has been darkened.
INSTALLATION

The receiver is shipped with the tri-color picture tube in-
stalled and with all controls pre-adjusted for normal op-
eration. If upon installation of the receiver, it is determined
that certain control or picture tube adjustments are nec-
essary, refer to the following procedures. The required

adjustments are somewhat more complex than those pre-

viously d on me receivers. Hence, only
qualified technical service personnel should attempt these

adjustments.

EXTERNAL ANTENNA SYSTEMS

In general, existing h Y

may be
found satisfoctory for good color program reception. It
should be borne in mind however, that it is possible for a
poorly installed or adjusted antenna system to provide
poor color reception - particularly those systems which
y cut-off ct istic within the

frequency limits of a locally active television channel. In

display a sharp freq

all coses, the antenna system should be favorably located

and checked for proper orientation and termination.
EQUIPMENT REQUIRED

The only piece of equipment necessary to perform the in-
stallation adjustments, aside from the usual installation
tools, is a dot generator. The dot generator should supply
“*white’’ dots (negative video modulation of o YHF channel
carrier). The diameter of the dots should not exceed the
approximate width of 2 or 3 scanning lines. Other dot gen-

erators also may be used which supply white ‘“squares’ or

“‘rectangles’, the edges of which are sharp or well defined.

Do not attempt the following procedure with dot generators
of the “‘black dot'’ variety.

yoke wing screws and slightly tilt the

yoke either forward or b as required. Do not P

to tilt yoke from side to side.

9. Check purity on blue and green fields separately. This is

done by rotating the red G2 1 fully lockwise
and turning up either the green or blue G2 control to produce
a green or blue raster. When so doing, the red, green and
blue fields should each be pure to within % inch from the

raster edges.
RASTER ADJUSTMENTS

These adjustments are performed to shape and frame the

picture in a manner similar to monochrome proctice.

1. Connect antenna and tune receiver to suitable test pat-
tern. Leave the blue and green G1 controls fully counter-
clockwise, but set the red, green and biue G2 controls at

approximately mid-position.

2. Adjust the brightness and contrast controls for normal
picture. (Disregard any color effects in the raster).
3. Adjust the horizontal drive control just below the point

at which a bright vertical line appeats on the raster.

4. Adjust the vertical size and linearity and the width and
1

hori | linearity for a linear raster which ex-
tends beyond the mask limits approximately 18 inch on all

edges.

BEAM POSITIONING MAGNETS
This adjustment is required to axially orient the individual
electron guns in the picture tube so that they may be made
to converge in the center of the screen.

1. Turn receiver off. Turn brigh I fully

clockwise. Connect ‘‘white'’ dot or generator signal into
antenna terminals of receiver. Make the necessary contrast

and brightness control adjustments. With all three (red,
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green, and blue G2) controls turned up about half way set
the brightness control to provide for low brightness dots.
Turn the DC (static) g

rear of the receiver counter-clockwise just enough so that

oF

control [ on the
the beams under-converge and hence form many groups of
three separate dots each; thot is, one red, one green and
one blue dot in each group. Set the G2 controls for equal
brightness of the dots and the brightness control for just

sufficient visibility to permit adjustment.

2. The DC convergence control should be adjusted so that
a displacement of approximately %'’ exists between dot

centers. Focus the dots with the focus control.

3. Starting with the three beam positioning magnets in
their moximum outward position, screw each of them in, a
little at a time, and note their effect upon the dot structure
in one of the dot groups in the center of the raster. These
magnets should each be screwed in just enough to form an
equilateral triongle of dots in any center raster group-or
triad as shown in figure 3. If this cannot easily be achieved,
the entire neck shield assembly may be rotated -+ 15
degrees either side of the position at which the magnets
lie directly over their respective guns. Do not rotate any-
NOTE: The

magnets should not be screwed in toward the tube guns

more than 15 degrees in either direction.

any closer than absolutely necessary, since their magnetic

influence tends to defocus the electron beams.

12

4. Adjust the DC convergence control until the three colored
dots of the center - raster groups superimpose. Refocus the
dots as the DC convergence control is adjusted. The end
result should be one white dot instead of colored groups in
the center of the screen. Disregard the fact, ot this time,
that the dot groups ot the outer extremities of the raster
are not properly converged.

DYNAMIC CONVERGENCE

These odj s are y to crecte a perfectly
converge condition throughout the entire screen area. These
adjustments control the amplitude and phase or position of
the dynamic convergence modulating voltages - both verti-
cally and horizontally. This procedure also requires the

‘use of a generator which supplies moderately small dots.

1. With the obove noted dot generator signal fed into the
receiver, proceed with the adjustments following. Adjust
the contrast, brightness, and/or individual G2 controls so
that all three colors in the patiern are visible ot the raster
edges.

2. If DC convergence is set correctly center - raster dots
will be converged. Now proceed to converge the dots
throughout raster area. The horizontal phasing control L451
should be adjusted so thot the two end points or triads
along the center horizontal line converge at the same time

when the DC convergence control R629 is rotated.

" The color television

3. Adjust the horizontal dynamic convergence amplitude
control R622 so that all points slong the herizontal axis
the DC verg
R629, so that the horizontal lines converge throughout

control

: Pandi
ge- i

equally
their entirety. If proper amplitude and phasing has been
accomplished, all points along the horizontal axis will

converge ot the same setting of the DC convergence control.

4. With the vertical dynamic convergence amplitude control
turned up about half way, adjust the vertical dynamic con-
vergence phasing control R623 so that all points from the
center of the raster on the vertical axis converge simul-

taneously when the DC convergence control R629 is varied.

5. Adjust the vertical dynamic convergence amplitude
until all points along the vertical axis are equally mis-

converged.

NOTE: The vertical amplitude and vertical phasing controls
:H of the phasi

trol may be required when the amplitude is varied.

are interacting and some

g con-

6. Converge the dots vertically with the DC convergence
control.

NOTE: The vertical and horizontal convergence adjustments
are interacting. After Step 4 cbove has been completed. It
may be necessary to readjust the horizontal amplitude
control, R§22.

GREY SCALE ADJUSTMENTS

These adjustments are required to produce an untinted
{white) raster and picture throughout the useful brightness

and contrast range.

1. Blue and green gain controls (on reer of chassis) should

be set fully counter-clock-wise.

2. Tune in @ monochrome test pattern then set the contrast
| fully fock

ise.

3. Turn the brightness control fully clockwise.

4. Adjust the red, green, and blue G2 controls for a very

low brightness untinted grey raster.

5. Turn up the contrast control for a normal picture.

6. Adjust the blue and green gain controls, (rear of chassis)
to produce white picture highlights.

7. Adjust the brightness contrel for a low brightness pic-
ture.

8. Adjust the blue and green G1 controls for a grey untinted

picture.

9. Check to see that untinted (only white or grey) high-
lights may be had throughout the useful range of the contrast

and brightness controls.

RECEIVER GENERAL DESCRIPTION

. N .

many

which

h re-

are similar to those used in porary
ceivers. Additionally, the color receiver employs other

ipher and uct the or-

circuitry y to d
iginal color information and to reproduce this information in
terms of the Red, Green & Blue additive colorimetry on the

face of a tri-color picture tube.

The receiver is shown in block form in figure 5. The RF
amplifiers, convertor and oscillator are all contained in a
sub-assembly unit which bears great similarity to the RF
tuner unit of present General Electric monochrome receivers.
This units, however, essentially differs from the monoch-
rome unit in so far as the bandwidth and *‘tilt'* limits are
far more stringent than in monochrome practice since the

Y [ )

higher fireq must be preserved.

y color
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FIG. 5. BLOCK DIAGRAM OF COLOR TELEVISION RECEIVER

The output of the convertor is link coupled into the IF
system which employs four stages of amplification. The
gain of the RF tuner ond the IF system is controlled by
AGC voltage derived from a conventional AGC keyer tube.
The output of the IF system feeds two separate detector
circuits.

One detector is designated as the **Y'" detector, the output
of which consists of the usual monochrome video and sync
information. The other is the chrominance detector which
delivers two output signals. One signal is the conventional
4.5 mc intercarrier sound IF signal which is then passed
to a 4.5 megacycle amplifier, limiter, ratio detector and
audio amplifiers in the usual manner. The other signal is
the chrominance sub-carrier signal which is centered about
the freq y of 3.58 megacycl
channel is split off in two directions. One signal is fed to
ynch color d s. The other

chrominance signal is fed to a device called the burst gate.

. The signal output of this

the input of the two

This stage is normally biased off and is driven into con-
duction by a pulse during the horizontal retrace interval.
Thus, the burst gate will only pass the eight cycles of 3.58
mc ‘‘pilot’ burst signal.

The 3.58 mé burst is then used to shock excite o 3.58 mc
piezo-electric crystal, which in turn develops a continuous-
wave 3.58 mc output voltage. This signal is next passed to
a limiter, the output of which consists of two 90 degree out-
the B-Y

synchronous detector and the other to the R-Y synchronous

of-phase voltages. One of these voltages fed to

detector. By introducing these two out-of-phase voltages,
we are, in effect, reinserting the 3.58 mc reference carrier,
which of

ity, had been supp d at the transmitter.

The output of the B-Y and li-Y detectors now consists of the
“1" and “*Q’" color signals initially derived from the matrix
amplifier at the transmitter, but both shifted 33 degrees in
phase to produce instead, a “*B-Y" and an "R-Y" color
signal. The R-Y and B-Y signals are fed to their respective
amplifiers.

The output voltages of these amplifiers are again divided
into two separate signal paths. First, sample output voltages
from both amplifiers are mixed in a simple adder to form a
“*G-Y'" signal which is then amplified by the “‘G-Y'' am-
plifier. Secondly, the output signals of the R-Y G-Y and
B-Y amplifiers are fed to their respective Red, Green and
Blue adders.

Before R-Y, G-Y and B-Y actually become R, G, and B, we
must first add **Y’’ to each signal. As mentioned previously,
the “Y"” d all the
information, wheih next is amplified by the “Y"' amplifiers.

hrome detail

output i

Because the bandwidth of the 3.58 mc sub-carrier amplifier
is made relatively narrow compared to the ‘‘Y’’ channel the
color signals are somewhat delayed. Hence, the *‘Y'’ signals

also must be accordingly delayed

A 4 .

delay line is inserted immediately ahead of the second “'Y*’

amplifier to accomplish this end.

The **Y" signal is then added to the R-Y, G-Y and B-Y
signals by means of simple resistive adders. The resulting
R, G and B signals are amplified and then used to drive the
R, G aond B guns in the tri-color picture tube. DC restoration
is incorporated in each gun circuit so that the black level

f will be maintained

corporated, the picture background, on actually dark scenes,

If this facility were not in-

would not recede toward black but rather would assume some

color other than that desired.

Since color television receivers will be called upon to also
reproduce monochrome television programs, a means must be
ically) to disabl
circuits. It is generally true that in the absence of 3.58 mc
side-bands, the R-Y and B-Y detectors will not function.

provided (preferably the color







