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Color Television Receiver

GENERAL DESCRIPTION

Model CT-100 is a “'15 inch’’ color television receiver, capable of reception of either black and white or color programs. The
receiver employs the RCA shadow mask, three gun, directly viewed, 15 inch glass envelope type Tricolor Kinescope.

The receiver features: 12 channel VHF coverage plus any 4 UHF channels desired; intercarrier FM sound system; high level
second detector operation for maximum linearity; stabilized horizontal AFC; electrostatic convergence and focus with dynamic
modulation of the convergence and focus anodes; crystal controlled AFC color synchronization; low level color demodulation

employing quadrature techniques; kinescope grid drive with D.C. restoration, and a color "killer”

channel during black and white reception.

circuit to disable the color

Additional features include: a removable top panel to facilitate servicing and adjustment, and the location of most of the func-
tional controls at the receiver front. These controls are located under the tilt-down control cover or behind the removable panel

directly below the control cover.

ELECTRICAL AND MECHANICAL SPECIFICATIONS

PICTURE SIZE. Approx. 100 sq. ins. on a 13GP22 Kinescope

TELEVISION R-F FREQUENCY RANGE

Any of 70 UHF channels. . ...470 mc. to 890 mc.
Any of 12 VHF channels, 54 me. to 88 mc., 174 mc. to 216 me.
(Any desired combination of 16 UHF und/or VHF channels
may be used.)

INTERMEDIATE FREQUENCIES
Picture I-F Carrier Frequency..... ... ..
Sound I-F Carrier Frequency........
Color Sub-Carrier Frequency. .

POWER RATING.....

.45.75 mc.
41.25 me.
(Nommal) 42.17 me.

«llS V. A.C., 60 Cy., 475 watts

AUDIO POWER OUTPUT RATING........ 3 watts max.
SWEEP: DEFLECTION ... cosum-sassn s dasias Magnetic
BEOCUB! &, oo i i s o oo s el s Electrostatic
CONVERGENCE .. 55505 srams s ssimas o4 Electrostatic

ANTENNA INPUT IMPEDANCE
UHF—300 ohms balanced.
VHF—300 ohms balanced.

RCA TUBE COMPLEMENT

Tube Used nction
(07 W1 (o) /. N———— R-F Amphher (VHF Only)
2) BORBARL. . . .. oo vnies bash s R-F Oscillator
) RCA BUB.:ua . pamwnss smgsinas s o I-F Amplifier

A K3E Crystal is used as a mixer
(4) REBODEB. ; oo vmsmmmsnann s 1st Picture I-F Amplifier
(5) RCA6DCS..... 2nd Picture I-F Amplifier
(6) RCA 6DC6 3rd Picture I.F Amplifier
(7) RCA 6ANS...... ... 4th Picture I.F Amplifier and Killer
(8 BECR-BCLS s wmvaiss 5th Picture I-F Amplifier
A IN60 Crystal is used as the picture 2nd Detector
(D) REARBCLS: <ouvszsimmiyow ve s Sibosih Ist Video Amplifier
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Tube Used Function
(10) RCA 6ANS8.2nd Video Amplifier and "'Q" Phase Splitter
A IN60 Crystal is used as the Sound Detector
(11) RCABAU6. ................... 1st Sound I-F Amplifier
(12) RCA 6AUB. ...+ - O — Driver
(13) HER'GALB.. . ..iansinss sihwscaatievad Ratio Detector
(14) BCA GRVG. ..o cvinnsnivn . .1st Audio Amplifier
(15) RCA6AQ5. .. .... . Audio Output
(16) RCA 12AT7. Vexhcql Sync Sepututor cmd Sync. Output
(17) RCA 12BH7.. . .Vertical Oscillator and Vertical Output
(18) RCA 12AU7........... Vertical Convergence Amplifier
(19) RCA 6ANS.......... Horiz. Sync. Separator and AGC
(20) RCA 6SN7GT. .. .. Horiz. Sweep Oscillator and Control
(21) RCAB6CD6. ......... Horiz. Sweep Output
(22) RCE BRUAGET o vevisisoiia st o, srswim s 3G Damper
(23) RCA1X2B. . ... Focus Rectifier
(24) RCA3A3...................... High Voltage Rectifier
(25) RCA 6BD4. ...... Shunt Regulator
(26) RCA 6ANS...... Bqnd qus Amplifier and Keyer
(@7) RCRGBYE. .o svviaisame s "'Q" Demodulator
(28) RCA 6ANS.........Burst Amplifier and Phase Detector

(29) RCAGANS.............. 3.58 MC Osc. and Reactance
(30) RCA BANB. i .« s uus Quadrature 3.58 MC Amplifier

and Phase Detector
(31) BCA BBYB......cocem 4 _..."I" Demodulator
(32) RCA 6ANS........ i Hd Amphber und “I'" Phase Splitter
(33) RCA 12BHT .....ccsivirnvaiva Green Adder and Output
(34) RCAI2BH7.................. Blue Adder and OQutput
(38) RCAR12BHT ..o viiiivsnbi Shnsisd i Red Adder and Output
(36) RCA6BC7........ Green, Blue and Red D.C. Restorers

(37) RCA 15GP22. . .Tricolor Kinescope
Two selenium rectifiers are used for Low Voltage
rectification.
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CT-100 ELECTRICAL AND MECHANICAL SPECIFICATIONS

(Continued)
SCANNING..............cooivnnnn. Interlaced, 525 line NON-OPERATING CONTROLS
HORIZONTAL SCANNING FREQUENCY . .. .15,750 cps (FRONT)
ozt Vert. Converg. Amplitude........... Screwdriver Adjustment
VERTICAL SCANNING FREQUENCY......... e 6Q cps Vert. Converg. Shape.............. Screwdriver Adjustment
Wpmisgl) Blug Backgiound... .o vxsws cmsmesmsa Screwdriver Adjustment
FRAME FREQUENCY (Picture Repetition Rate).30 cps Green Background................ Screwdriver Adjustment
OPERATING CONTROLS (Behind removable panel)
(FRONT) Halght. «.coio00 svamn s Screwdriver Adjustment
Channel Selector Vert: Linearity: . .o iy sin e Screwdriver Adjustment
Fine Tuning % .................... Dual Control Knobs Video Blue Gain.. ... Screwdriver Adjustment
Brightness Video Green Gain..... . .. Screwdriver Adjustment
Sound Volume and On-Off Switch% “““ Dual Control Knobs Horiz. Converg. Amplitude. ........ .Screwdriver Adjustment
Picture Horizontal Hold Horiz. Converg. Phase. . . .. T iv j
Picture Vertical Hold % sigianys et Contpl (msled) Blue Screen. g - .é.% R S .Zx:::nﬂ:': i:::::::::
g‘;‘e’h“t """"""""""""""" gxgiz gzzzzi ]é:z}‘b’ Gireen Screen . uva s « suws v i Screwdriver Adjustment
Bl e vroramsrs e SR GG o TS T HS Sy i e
TGS, e Single Control Knob RGO st P s Screwdriver Adjustment
Sound Level...... s e s 4 4 DTS S R Screwdriver Adjustment
(LEFT SIDE)
CORVOTIBNO8 i Busswioovms ¢ RS S Upper Control Knob NON-OPERATING CONTROLS
B OER s s B B B TS A SRR Lower Control Knob (TOP OF CHASSIS)
NON-OPERATING CONTROLS AFC Balance...........ooooviiii Single Control
(REAR) PP GBI s sonmnmmani s S R R R Single Control
BRI 5 s s Single Control Horizontal Drive: oiss s cunnmasnes i« ssviey Single Control
Field Neutralizing...................oononn. Single Control Horiz. Locking Range.............. Screwdriver Adjustment
High Voltage. . ....................... Screwdriver Control Horiz. Convergence................Screwdriver Adjustment
T L —— Screwdriver Adjustment Tuney TETEGY. ... oo b ot Screwdriver Adjustment
Horizontal Centering....................... Single Control M TR s wrmmasmmonises S Screwdriver (on Antenna lead)
Vertical Centering. : «.vw i puwowms vswnnsavize Single Control Soutid ReJESE . s cammmam s s Screwdriver Adjustment

HIGH VOLTAGE WARNING

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS RE-
MOVED, INVOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK
ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOR-
OUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON HIGH
VOLTAGE EQUIPMENT. DO NOT OPERATE THE RECEIVER WITH THE HIGH VOLTAGE
COMPARTMENT SHIELD REMOVED. BEFORE TURNING THE RECEIVER ON, INSURE
THAT THE GROUND SPRINGS BETWEEN THE CHASSIS AND THE KINESCOPE SHIELD
AND BETWEEN THE YOKE ASSEMBLY AND THE KINESCOPE SHIELD ARE MAKING CON-
TACT. BE SURE THE GROUND LEAD TO THE NECK SHIELD ASSEMBLY IS IN PLACE.

KINESCOPE HANDLING PRECAUTIONS

DO NOT REMOVE THE RECEIVER CHASSIS, INSTALL, REMOVE OR HANDLE THE KINE-
SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES ARE WORN. PEOPLE NOT
SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE
KINESCOPE AWAY FROM THE BODY WHILE HANDLING.

The kinescope bulb encloses a high vacuum and, due to its large surface areq, is subjected to considerable air pressure. For this
reason, the kinescope must be handled with more care than ordinary receiving tubes.

The large end of the kinescope bulb—particularly that part at the rim of the viewing surface—must not be struck, scratched or
subjected to more than moderate pressure at any time. During service if the tube sticks or fails to slip smoothly into its socket, or
deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. All RCA replacement kinescopes are
shipped in special cartons and should be left in the cartons until ready for installation in the receiver.
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CIRCUIT DESCRIPTION

INTRODUCTION

It is advisable that the reader be familiar with principles
of black and white television explained in recent standard
textbooks in order to properly understand the receiver circuits
and their functions. Such a knowledge is assumed for the
purpose of this publication. The discussions which follow will
not describe in detail the operation of circuits which have
been used in previous receivers and should be well known.

In general, the detailed discussions will apply only to the
features in the compatible color television receiver, which are
different from those found in conventional black and white
television receivers.

For ease of understanding the operation of the new circuits
in the receiver, a block diagram is shown in figure 1.

Throughout this publication references to new terms will be
apparent. Typical terms which will be encountered in color
television servicing are listed below with brief definitions.

ADDER—Tube after matrix section which combines “Y"’, “I"
and Q" signals (see below), before amplification and
application to kinescope grids.

BURST—Portion of the composite color video signal used to
establish color synchronization. Approximately 8 cycles
at the 3.58 mc. sub-carrier frequency, transmitted fol-
lowin? the horizontal sync pulse. Appears on the “‘back
porch” of the horizontal blanking pedestal. The “‘burst' sig-
nal is to a color signal as the horizontal sync signal is to a
black and white signal.

CHROMINANCE—Hue and Saturation (color) information.
“I'"" and “'Q" signals.

COLOR KILLER—Prevents operation of Chrominance
channels ("I” and “"Q' channels) when no burst (color
sync) is being received. When color killer operates, kine-
scope will show a black and white picture.

CONVERGENCE—The coming together of the three electron
beams at any given point at the plane of the aperture mask.

Note: Not to be confused with focus.

FOCUS—Focus occurs when the focal point (smallest beam
diameter) of the electron beam or beams is adjusted to fall
at the plane of the phosphor dots.

HUE —Redness, blueness, yellowness, etc. of colors.

LUMINANCE—Brightness information, similar to informa-
tion used as video signal in black and white television.

MATRIX —Section of receiver where “Y”, "I and "Q"
signals are combined.

NTSC—National Television System Committee.

PRIMARY COLORS—As used in color television green,
red and blue.

Note: All colors do not appear the same to all observers. For
this reason color can best be described as the reaction of
the eye to a light stimulus causing a conscious sensation.

PURITY —Freedom of a given hue from dilution with other
hues. As applied to color television, the control of the three
electron beams so that each beam excites only its respec-
tive phosphor dots. Beam from red gun excites red dots,
beam from blue gun excites blue dots, beam from green
gun excites green dots.

QUADRATURE PHASE—90° out of phase. As—one signal
in phase, another signal 90° out of phase with first signal.

SATURATION—Distinguishing highly saturated colors from
pale colors of the same hue—such as red from pink, light
blue from dark blue, etc.

SIGNAL ‘'‘I''—In-phase Chrominance signal (Hue and
Saturation).

SIGNAL ““Q"’ —Quadrature phase Chrominance signal (Hue
and Saturation).

SIGNAL ‘‘Y''—Signal containing brightness information.
SUB-CARRIER—In color television, a carrier signal,
whose sidebands are inserted within the standard RF
video passband, to provide for transmission of chromi-

nance (color) information. Located 3.579545 mec. (3.58
mc. nominal) above the picture carrier frequency.

CT-100

TUNER UNIT—The Tuner Unit is a KRK-12C UHF-VHF
Tuner and is designed for 12-channel VHF coverage and
4-channel UHF coverage, although any combination of 16
VHF and/or UHF channels may be used. This coverage is
made possible by tuned inserts which are placed within a
drum assembly in the tuner, Four different types of inserts,
marked A", "B", “'C" and “"D"”, are used to cover channels
2 through 4, 5 and 6, 7 through 10, and 11 through 13, re-
spectively.

Three different types of inserts, marked “G”, “H" and
"I", are used to cover channels 14 through 52, 53 through
68, and 69 through 83, respectively. Channel selection is
performed by rotating the drum assembly to the position
where the tuned insert for that channel is connected into the
tuner circuits.

The stages in the KRK-12C include an R-F amplifier (V1) for
VHF signals which uses a type 6BQ7A in a driven grounded-
grid amplifier circuit. Tuned circuits at the input and output
of the amplifier stage are mounted on each VHF insert. A
triple-tuned pre-selector circuit, which precedes the mixer
stage, is mounted on each UHF insert. The secondary of either
the R-F amplifier plate circuit or the pre-selector circuit forms
the tuned input circuit of the mixer stage.

A type K3E silicon crystal diode (CRI) is used in the mixer
circuit for either VHF or UHF operation. The VHF oscillator
voltage is injected into the mixer circuit capacitively on
channels 2 through 6 and inductively on channels 7 through
13. The UHF oscillator voltage is injected into the mixer
circuit through an adjustable inductance.

The oscillator stage (V2) uses a type 6AF4 in a modified
Colpitts circuit and provides oscillator signals at a funda-
mental frequency for all VHF and UHF channels. A fine
tuning control permits vernier adjustment of the local oscil-
lator frequency.

The first I.F amplifier stage (V3) following the mixer stage
uses a type 6U8 in a triode-pentode circuit with a low noise,
grounded-grid input and a driven-pentode output. The I-F
output of the tuner is in the 40 mc. range.

PICTURE I-F CHANNEL—The picture I-F amplifier is
designed for a 45.75 mec. picture carrier, a 42.17 me. color
sub-carrier, and a 41.25 mc. sound carrier. The I.F amplifier
consists of seven stages (including the two stages in the tuner
unit). Three 6DC6's, the pentode section of o 6ANS, and one
6CL6 are used.

In order to reduce cross-modulation, the sound carrier
is attenuated as soon as possible in the I-F amplifier by the
Sound Level control 1R166 in the grid circuit of the first picture
LF amplifier V109 (6DC6). The output of V109 uses a bridged-
T, m-derived, bandpass circuit with rejection traps for skirt
selectivity (40.7 mc.) and adjacent sound (47.25 mc.).

The second, third, and fourth picture I.F amplifiers (V110,
V111, and V112A) form a staggered, triple-tuned circuit with
the second and fourth stages tuned, respectively, to the high
and low frequency sides of the bandpass, The third stage is
tuned to approximately the center of the band.

The fifth picture I.F amplifier (V113) uses a bridged T,
M-derived, bandpass circuit and a mutually coupled ab-
sorption trap. The rejection traps are tuned for accompanying
sound (41.25 mc.) and adjacent sound (47.25 mc.).
du;l}e picture second detector ICRI02 uses a INB0 crystal

e.

DEFLECTION SYNCHRONIZATION—Sync signal is
obtained from the plate circuit of the first video amplifier
V114 and is DC coupled to the grid of the horizontal sync
separator V117 (6AN8-triode section), and AC coupled to the
grid of the vertical sync separator V118B (12AT7).

Horizontal and vertical sync are added in the grid circuit
of V118A (12AT7) which serves the functions of sync amplifier
and clipper. Variable clipping with signal strength is obtained
by returning the grid resistor of the sync amplifier to the third
picture I-F screen grid.

Improved vertical noise immunity is obtained by coupling
negative noise pulses from the screen of the fifth picture I-F
amplifier into the grid of the vertical sync separator. The
output of the sync amplifier is used for both horizontal and
vertical sync information. Vertical sync is coupled through a
printed integrator circuit for proper shaping before it is
applied to the vertical oscillator grid. Horizontal sync is
capacitively coupled to the grid of the horizontal oscillator
control tube.
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Figure 1—Receiver Block Diagram

AGC—The AGC amplifier V117B (6AN8-pentode section)
derives its control voltage from the cathode of the horizontal
sync separator. The control voltage acts as a bias on the
AGC amplifier and is varied in amplitude with the AGC
Control 1R139B. Plate voltage for the amplifier is obtained
from the horizontal kickback pulse taken from the high voltage
transformer 3T117.

Negative bias voltage is obtained by charging the plate
capacitor 2C133 and is applied to the first, second, and
third picture I-F and the R-F amplifier grids. The diodes of
V104 serve as a clamp on the R-F bias which delays the rise
of R-F bias for improved signal-to-noise ratio.

HORIZONTAL DEFLECTION AND HIGH VOLTAGE
—The horizontal oscillator and control V127 (6SN7-GT) is a
“'synchroguide’’ circuit, the output of which is used to drive the
horizontal output V126 (6CD6). Fixed bias is supplied to the
horizontal output and is used to protect the circuit against
damage through failure of the horizontal drive signal.

The ultor voltage is supplied by the high-voltage rectifier
V121 (3A3) which rectifies the kickback pulses. Regulation of
the high voltage is effected by the shunt regulator V120
(6BD4). Bias on V120 and thus high voltage output is con-
trolled by the high-voltage adjust control 3R256. In order to
keep the convergence voltage a fixed part of the ultor volt-
age, the DC convergence control 3R254 is used as part of
the high-voltage bleeder.

The focus voltage is supplied by the focus rectifier V124
(1X2B). Plate voltage for V124 is taken from a tap on the
high-voltage transformer. The focus control 3R259, part of
the rectifier bleeder network, controls an adjustable modu-
lated DC voltage supplied to the focus electrodes from a tap
on the convergence transformer.

Two separate windings on the high-voltage transformer
provide kickback voltages for ‘“killer'” bias rectification,
bandpass keying, burst keying, and horizontal dynamic con-
vergence excitation. Taps on the high-voltage secondary,
supply deflection pulses to the horizontal deflection coils.
Electrical centering is provided by the horizontal centering
control 3R261 which applies an adjustable DC voltage across
the horizontal deflection coils.

VERTICAL DEFLECTION—The vertical oscillator and
output V128 (12BH7) incorporates a blocking oscillator circuit,
the output of which is amplified in the output stage, which in
turn drives the vertical deflection coils through the vertical
output transformer 1T12l. Electrical centering is provided
through the vertical centering control 2R104 which applies
an adjustable DC voltage across the vertical deflection coils.

SOUND I-F AND AUDIO CHANNEL—The sound in-
formation is taken off at the plate of the fifth picture I.F
amplifier and is detected by ICE,RIOI, a IN60 crystal diode.
The resultant 4.5 mc. sound I-F signal is coupled through the
first sound I-F amplifier V10l (6AU6) and the driver V102
(6AUB) before it is applied to the ratio detector V103 (6ALS).
The audio output of V103 is amplified by the first audio
amplifier V104 (6AV6) and the audio output stage V105
(6AQS5) before it is applied to the speaker. The volume control
1R124B and the tone control 1R126 are connected into the
grid circuit of the first audio amplifier stage.

VIDEO

The video section of the receiver incorporates three sepa-
rate functions. The luminance, or brightness channel, the
chrominance, or color channel and a function called matrix-
ing which combines the two channels.

The luminance channel (luminance is designated by the
symbol “Y") can be compared with the video section of a
black and white television receiver since it deals only with
information denoting the brightness values in the picture.
It amplifies the brightness (black to white) information to a
level satisfactory for application to the kinescope, the dif-
ference being that the information is applied through the
matrix instead of directly to the kinescope.

The chrominance channel recovers the information con-
tained in the color sub-carrier sidebands. Two independent
signals are recovered from the color sub-carrier sideband
signal by a process known as “'synchronous detection in phase
quadrature”. These signals are called the “I”, or in-phase sig-
nal, and the Q" or quadrature phase (90° out of phase) signal.






