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TECHNICAL DATA

/ __‘_‘_-_‘-‘--"""‘-h-
Input Impedance

[_Power Required S Video, 1 meg, 5 uuf
nominal operatiig Sync, 1 meg

B s .
117 v, a-c, 60 cps, i provided

., a-c, 00 cps,
voltage 105-125 Vv, -G 1
by transformer taps Heighf and WElql‘l'l'

000 watts,

Length, 28 inches

! Height, *31% inches

3to 1.25 ¥ black-to-white Width, 27 inches ,
ak-to-peak Weight, 213 Ibs., approximately

Input Signals

Composite Video,
External Sync, 2.5 to 6 V P€
# When the adjustable glide feet are attached, the height is

e 0 inch display increased a minimum of one inch to a _maximu.n of twe
Normal Scan, Stauda;d 2; uT(gh' Lshpe:.‘ inches depending on the setting of the adjustable glide feer.
Under Scan, 12.5 inches by 16 11

TUBE COMPLEMENT

Symbol ~ RCA Type Function Symbol  RCA Type Function
3 CHANNEL VIDEO AMPLIEIER
1IVIA 15 6AUS Video Amplifier 1V7 6197 Video Amplifier
6197 Video Amplifier

1V1B 15 6AUS Video Amplifier 1V8
1V2A 15 6BQ7A  Video Amplifier 1V9A 15 12AX7 Error Detector
V2B 15 6BQ7A  Sync Amplifier 1V9B 15 12AX7 Pulse Rectifier
Video Amplifier 1V10A 15 12AX7 Error Detector

1V3 6AUS
1V4A 15 6BQ7A  Video Amplifier 1V10B Ih 12AX7 Pulse Rectifier
1V4B Y5 6BQ7A  Sync Amplifier IVI11A 15 12AX7 Error Detector
1V5A 15 6AUS Video Amplifier 1V11B 15 12AX7 Pulse Rectifier
1V5B 15 6AUS Video Amplifier 1VI2A 15 6BQ7A  Sync Amplifier
1V6 6197 Video Amplifier 1VI2B 15 6BQ7A  Sync Amplifier
DECODER
2V2B 1, GANS  Subcarrier Oscill el - proc Amplifcr
2V3A 15 6AWS  Col : : a[?r 2V12B 6AWS Sync Clipper Driver
v s or K{[ler Amplifier 2V13A 15 6AUS Sync Separator
2V4A l/z 6AWSg l(\:flo lo:;c:;{ i e 2V13B 15 6AUS8 Pulse Inverter
2V4B Y2 GAWS A e 2Vi4 6197 Chroma Monochrome Driver
A 1/2 i perture Inverter 2Vis 6ALS O Demodulator
2 8  Aperture Adder

2VsB Y2 6AW8  Monochrome Matrix Driv. ke Lo areed Quput
2VEA 5 AT7 O Amplifier . 2VI6B 15 12AT7  Blue Output
2V6B Y2 12AT7  Q Matrix Driver 2Vl 6197 Chroma Monochrome Driver
2v7 OA2 Voltage Regulator + 150 2VI8A 15 6BQJA  Sync Out Driver

2VI8B 15 6BQ7A  Ext. Sync Amplifier

;\\::; :/3 6BQ7A Brightness Pulse Adder
o 1/2 6BQ7A  Burst Keyer and Feedback Gate
Ly 6AWS Subcarrier Amplifier

2V20 6ALS I Demodulator
2V21A 14, 6AWS I Amplifier
2V2IB 15 6AWS 1D i

elay Driver "J




TUBE COMPLEMENT (Continued)

Symbol RCA Type Function Symbol  RCA Type Function

DECODER (continued)

2V9B 15H 6AWS Spare 2V23 GGE8 1st Video Input Amplifier
2V10A 15 6ANWS Matrix B-Y Inverter 2V24 7119 2nd Video Amplifier
2V10B 15 6AWS8 B-Y Matrix Driver

2VI11A 15 12AT7 I Matrix Driver

DEFLECTION AND HV

3VIA 15 GALS HV Protection Pulse Detector 3V8A 15 12AT7 Sync Amplifier

3V1B 15 GALS HV Protection Pulse Detector 3V8B 15 12AT7 Vertical Oscillator
3V2A 145 GBC7 Kige Protection Bias 3V9 6CDG6-GA Driver

3V2B 15 6BCT Kine Protection Pulse Detector 3V10 6CD6-GA Driver

3vzC 13 6BC7 Kine Blanking Clipper 3V11 3B2 High Voltage Rectifier
3V3A 15 12AT7 Vertical Discharge 3V12 — Not used

3V3B 15 12AT7 Cathode Follower 3V13 GAU4GTA  Damper

3IV4A W6 Vertical Output Amplifier 3V14 6AU4GTA  Damper

3V5A 15 6CG7 Horizontal Oscillator 3V15 — Not used

3VsB 14 6CG7 Horizontal Control 3V16 1X2B Focus Rectifier

3VG6A 15 12AT7 Kinescope Overload Protection 3V17 G6BK4 High Voltage Regulator
3V6B 15 12AU7 Sawtooth Generator 3Vi18 GBK4 High Voltage Regulator
3V7A 145 12AT7 Pulse Gate Protection 6V2 21F]P22 Color Kinescope

3V7B 16 12AT7 Pulse Gate Protection

POWER SUPPLY

4V1 6X4 Full Wave Rectifier 4VTA 12AX7 DC Amplifier

4V2 6080 Current Regulator 4V7B 12AX7 DC Amplifier

4V3 6080 Current Regulator 4V8A 12AX7 DC Amplifier

4V4 6080 Current Regulator 4V8B 12AX7 DC Amplifier

4V's G080 Current Regulator 4V9 5651 Voltage Regulator

4V6A 12AX7 DC Amplifier 4V10A 15 12AT7 Time Delay Amplifier

4V6B 12AX7 DC Amplifier 4V10B 15 12AT7 Protection Amplifier
CONVERGENCE

No tubes required.

RECOMMENDED TEST EQUIPMENT

Tektronix 524-D Oscilloscope with low capacity probe RCA MI-21200-C1 Plate Current Meter

RCA Type WV-97A VoltOhmyst Electrostatic Yoltmeter 0-30KV

. %205-W1 Degaussing Coil or equivalent
ReAUTyss NAe R T Geacmion #*Refer to Monitor Set-Up Procedure for Degaussing

RCA Type WA-7C Linearity Checker Coil Construction Instructions.
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Figure 1. TM-21p Color Monitor




DESCRIPTION

General

The RCA TM-21D Color Monitor, shown in Fig-
ure 1, is a color display device designed to produce
high fidelity color and monochrome pictures. The
extraordinary stability of the TM-210 assures stable
monitoring over long periods of time without the
need of adjustments, along with the ability to with-
stand rigorous operating conditions.

The TM-21D may be used as a monitor in control
rooms, transmitter monitoring points, or in prestige
locations such as clients’ rooms or reception rooms.

When used as a control room monitor, the TM-21D
offers the following immediate advantages:

1. It provides a better check of registration during
actual programming than the black-and-white master
monitor,

2. Because of its own excellent deflection linearity
(within 19, in both directions), a good check of
camera deflection linearity is possible.

3. Provision for underscanning, to show the cor-
ners of the picture, permits better checking of camera
framing, camera lens aberrations, and camera deflec-
tion transients. Underscanning also makes cue marks
in the picture corners readily visible.

4. A highly stabilized method of black-level setting
permits better evaluation of camera shading character-
istics and clearly indicates the effects of camera pedes-
tal adjustments,

5. Precision decoder circuits and highly linear out-
put amplifiers produce a picture of improved color
fidelity, so that camera color fidelity can be more
accurately evaluated.

6. The improved picture sharpness facilitates check-
ing of camera focus.

7. Ease of setup and circuit stability reduce oper-
ating cost, because very little operator time is re-
quired to keep the monitor operating.

8. Excellent accessibility for servicing reduces both
the maintenance cost and down-time in the event of
tube or component failures.

9. Kinescope filament voltage regulated to insure
good color temperature stability when variations in
a-c line voltage occur.

For monitoring purposes at master control or trans-
mitter points, where the color picture must serve as a
final indication of the quality of the signals being
received or transmitted, the stability of the monitor
is particularly significant. Here operating personnel
must be certain whether observed picture faults are
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Figure 2. Block Diagram, TM-21D Color Monitor
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Figure 3. Rear Quarter View, TM-21D Color Monitor Top and Side Cover Panels Removed

due to the Monitor or are caused by defects in the
signal. Because of the outstanding ability of the
Monitor to detect substandard signal conditions, a
quick, effective course of corrective action can be

taken.

When switched from color to black and white the
horizontal resolution limit of 275 lines is overcome
in the TM-21D by cross connecting the sub-carrier
trap with the color killer. This enables monochrome
pictures to be displayed with a resolution of approxi-
mately 450 lines.

The TM-21D Color Monitor will serve both as a
color picture display device and as a test instru-
ment. It will produce pictures which are limited
only by transmission standards and color kinescope
capabilities.

The Monitor consists of five main chassis, A block
diagram, Figure 2, shows the relationship between
these chassis. Figure 3 shows four of the chassis
mounted vertically on the Monitor frame, The Con-
vergence chassis not visible, is mounted in the center
of the control panel (see Figure 13).

A brief description of the five chassis follows:

1. The Decoder processes the composite color sig-
nal to derive red, green, and blue signals suitable for
controlling the color kinescope. It also contains a sync
separator and a sync interlock circuit which permits
optional use of external synchronizing pulses.

2. The 3 Channel Video Amplifier increases the
amplitude of the signals from the Decoder to the
levels needed to drive the electron guns of the kine-
scope. It also provides for the restoration of the d-c

components of the signals.

3. The Deflection and High-Voltage chassis is
controlled by composite sync from the Decoder
chassis. It provides sawtooth currents for the deflec-
tion yoke of the color kinescope, plus a source of
regulated power at 23 kilovolts for the kinescope
ultor. The protection circuits, which prevent kine-
scope damage from certain types of failure or im-
proper operation, are located within this unit.

4. The Convergence chassis develops second-order
deflection currents, which are applied to the con-
vergence yoke on the color kinescope for the purpose



of adjusting the shapes of the red, green, and blue
rasters so that they may be properly registered in all
parts of the picture.

5. The Power Supply provides regulated B power
for the other chassis.

By mounting the four chassis vertically on the

monitor frame, maximum accessibility is achieved for

9

maintenance and service. It is possible to replace any
tube from the rear of the Monitor, and with the top
and side covers removed (Figure 3) all components
on the wire side of the chassis are accessible.

The Convergence chassis consists of passive net-
works and may be removed for servicing by unscrew-

ing the captive screws used to mount it in the front
panel.

GENERAL DECODER THEORY

Primary Decoder Function

The primary function of the Decoder is to take a
composite color video signal and process it to obtain
the separate red, green, and blue signals. To do this,
the Decoder must separate the luminance and chro-
minance information contained in the signal. The
chrominance signal portion is then demodulated with
resulting color difference signals are matrixed with
the filtered luminance signal to produce the desired
red, green, and blue outputs.

NOTE: Figure 4 is a block diagram of the general
decoder theory. The blocks are labeled with letters
and titles and will be referred to, by letter, in the
text as the various functions or stages are discussed.

Composite Signal Amplifier

Because of the multiple signal paths, the gain sta-
bility of the luminance and chroma channels must be
high to insure long term, constant luminance to
chroma ratio. This is accomplished by amplifying the
composite signal to a high level before separation.
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Figure 4. Block Diagram, General Decoder Theory
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(Refer to A and B.) In the luminance chroma driver
stage, the luminance and chroma outputs are taken
from plate and cathode respectively. This insures a
constant ratio of the two throughout normal tube
life. The remaining circuits C, D, and E, for both the
luminance and the chroma paths, are highly degener-
ative and therefore stable. In A, the luminance to
chroma (m/c) ratio is constant as long as the fre-
quency response is constant. Therefore, varying the
video response in the subcarrier region is the only
method of varying the ratio m/c. Hence, if the re-
sponse is fixed flat, the m/c is unity and the Decoder,
assuming correct phase adjustment, will give a true
presentation of the input signal conditions. Occasion-
ally it may be desirable to “dress up” a picture, there-
fore a variable chroma control is available and can
be switched in. The contrast control varies the overall
gain of A and does not effect the m/c ratio.

Luminance Channel

The luminance output of B drives the Luminance
Channel C which includes a 3.58 mc trap, an aperture
corrector and switching circuits operated by the color
killer relay system. When no color synchronizing
burst is present on the incoming signal, the killer
both removes the trap and changes the aperture fre-
quency. Thus, the response of the entire luminance
channel is made wide band with variable symmetrical
peaking (aperture control) making the system suit-
able for wide band monochrome monitoring. The out-
put of C drives the matrix, E, to combine with the
chrominance information when present.

Chroma Channel

The chroma output of B, which can be switched
off and on by the killer, drives a precision delay line
which has 90 degrees phase delay at the subcarrier
frequency. Thus the quadrature is fixed for the
demodulation of the I and O signal which takes
place in diode-clamp type demodulators. D contains
the demodulators and the I and Q amplifiers which
drive the matrix, As stated previously, the amplifiers
are highly stabilized; therefore no I or Q gain control
is necessary.

Matrix

The matrix, E, is a highly stabilized single inverter
type that receives the luminance and the demodulated
I and Q signals which it processes to form the desired
red, green, and blue video signals. Blue and green
gain controls are included to provide a means of
controlling the ratio of red to green to blue, which
is different for each kinescope.

WHITE

8 Ll SEC ~——— y—|_

BLACK

BRIGHTNESS PULSE RANGE—
B8414990-0

Figure 5. Functional Diagram, Brightness Pulse

Sync Processing and Brightness Pulse

A also drives the sync processing section, F. Here
the sync is either separated from the video signal or
amplified from an external sync source. The processed
sync is used in the Deflection and the 3 Channel
Video Amplifier circuits and in the formation of a
pulse voltage which is approximately eight micro-
seconds long. This pulse is generated in G and is
called a brightness pulse because of its main function,
as explained below.

The brightness pulse drives a feedback clamp, K,
which sets the operating point of the luminance-
chroma driver. In this process it applies a fixed level
positive going pulse on the driver side of the gate
diode. The brightness pulse adder and inverter, ],
which is driven from G, applies a variable negative
going pulse to the other side of the gate diode. This
causes the gate diode to cut off during the brightness
pulse interval and remove sync and burst from the
luminance channel. The pulse from ] is variable and
therefore the input to C is a composite signal with
sync and burst removed and a variable pulse added.
(See Figure 5.) This variable pulse appears at the
red, green, and blue outputs. Because the d-c restorers
in the kine drivers are clamped during the brightness
pulse interval, varying this pulse amplitude effectively
varies the d-c component of the video signal thereby
controlling brightness. Adding the brightness pulse
before the matrix makes possible the automatic bright-
ag ':Tad‘i“g of red, green, and blue because a varia-
tion in the pulse amplitude effects equally the red,
green, and blue outputs. This eliminates the back-
ground controls ordinarily needed to obtain bright-
ness t_racking of red, green, and blue because a varia-
tion in the pulse amplitude affects equally the red,
green, and blue outputs,



Color AFC

In the feedback clamp, K, burst is keyed out and
applied to the pulse discriminator which applies a d-c
control voltage to a reactance tube which in turn
controls the frequency of a crystal controlled oscilla-
tor. (Refer to H.) The subcarrier output is variable

in phase and drives the diode-clamp demodulators
in D,

Test Switch Functions

The test switch has a variety of functions in the
Decoder proper, but the reason for these functions
extends into the 3 Channel Video Amplifier and kine

characteristics. A brief description of each position
follows.

Position 1. SCRN RED. Not used in TM-21D.

Position 2. SCRN BAL. In this position all decoder
controls are made inoperative and the decoder has
zero signal output. The three channel amplifier output
to the kinescope clamps at black level, and therefore
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in this position, the red, green and blue screen controls
are set for raster cutoff. For accurate tracking the
three guns must cut off simultaneously. In order to
insure accuracy of the cutoff setting, the vertical de-

flection is collapsed in order to concentrate the scan
in a smaller area.

Position 3. MONO. In this position, only the
chroma channel is disabled and a monochrome picture
is allowed to pass. Hence the blue and green gain
controls can be set to give proper drive to the kine
grids for gray scale tracking. With this adjustment,
the white balance procedure is complete.

Position 4. CHROMA UNITY. In this position,
the response of A is fixed flat thereby giving the unity
luminance to chroma ratio discussed earlier. Also the
phase control is to be set for proper colors.

Position 5. CHROMA VAR. In this position, the
video response in the subcarrier region of A is made

variable thereby making the luminance to chroma
ratio variable

DECODER CIRCUIT DETAILED DESCRIPTION

The primary function of the decoder circuit is to
process a composite color signal and produce desired
red, green, and blue video information for driving a
color kinescope. Additional functions include sync
separation, aperture peaking, adding a variable pulse
to the signal which replaces the sync portion, and
providing a wideband monochrome signal when color
sync information is not present.

The tube side of the Decoder is shown in Figure 6.

Figure 50 is a block diagram and Figure 51 the
schematic.

Video Preamplifier

The video preamplifier is a feedback amplifier,
consisting of tubes V23 and V24, which drives the
CONTRAST control 2R197. The variable output
video signal from this control drives the luminance-
chrominance driver stage, tubes 2V17 and 2V14. The
cathode circuit of tube V23 contains the peaking
capacitor 2C103 which serve to adjust for proper
high frequency response by adjusting the frequency
characteristics of the amplifier feedback circuit. Capaci-
tor 2C103 is made variable so that proper response
for the unity chroma condition can be obtained. This
is necessary for the gain tolerances in the monochrome
and chroma channels. For the variable chroma condi-
tions, a front panel controlled variable capacitor 2C31
replaces 2C103 to manually adjust the frequency
response in the color subcarrier region.

Luminance-Chrominance Driver and
Feed Back Clamp

The luminance-chrominance driver stage consists of
two parallel 6197 tubes, 2V17 and 2V14. The cathode
circuit of this stage supplies drive to the chrominance
channel while the plate circuit drives the luminance
channel. The screen grids are bypassed to the cathode
making the cathode and plate signal currents equal,
thus maintaining a constant plate to cathode signal
ratio for long term stability.

The cathode circuit consists of a simple all-pass
constant resistive impedance network 2L8, 2L9, 2C34,
2C35, 2R67, 2R149 or delay line, which preserves
flat response to the plate. The LC combinations in the
network are tuned to the color subcarrier frequency,
providing a maximum output across 2R149 or delay
line at the subcarrier frequency. This is the chromi-
nance take-off point.

Driven Feed Back Clamp

The luminance chrominance driver works in con-
junction with a feedback clamp circuit which is driven
by a pulse shaped from sync. This pulse is called a
brightness pulse because of its function, which is
explained later. The feedback clamp sets a precise
voltage level at the plates of the drivers during the
pulse interval. Feedback makes this clamped voltage

independent of the driver characteristics and operates
as follows:
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Tied to the plate of the drivers is the cathode of
the feedback gate tube, 2V8B. This tube is held to
cut-off during the normal video interval by the d-c
setting action of diode 2CR3 in the grid of 2V8B
which is driven by a positive pulse from the plate of
pulse inverter 2V13B. When this pulse occurs, 2V8B
is made to conduct which raises the potential on the
plates of the driver and an inverted pulse appears at
the plate of 2V8B. If the driver plate voltage should
tend to change due to a change in duty cycle or tube
drift, the grid voltage necessary to turn on 2V8B is
changed. This appears as a change in inverted pulse
amplitude in the plate of 2V8B. This inverted pulse
is used as the error signal and is fed to the feedback
rectifier, diode 2CR11 and diode 2CRS5. Here the d-c
of the error pulse is compared with a fixed d-c refer-
ence set by divider 2R58 and 2R59. The resulting grid
voltage for 2V17 and 2V14 is that necessary to obtain
the desired precise clamp level in the plate, regardless
of tube characteristics or duty cycle. The gain of the

feedback loop is such that the clamp level is equal
to the grid voltage of the feedback gate tube during
the pulse interval.

Luminance Channel

Brightness Pulse Addition

A positive pulse from the brightness pulse generator
is applied to the grid of the pulse adder, 2V8A, and
a d-c voltage is applied to the grid by diode 2CR7.
This d-c voltage is made variable by the brightness
control 2R71. During video time, 2V8A is cut off and
the setting of the brightness control 2R71 determines
the time of conduction when the pulse occurs and
thus the amplitude of the inverted (negative going)
pulse in the plate circuit. This variable pulse is fed
through resistor 2R68 and applied to the plate side
of the gate diode 2CR6. During video, 2CR6 is con-
ducting and passing the video signal. During the pulse
interval the fixed positive clamped pulse at the
chroma-monochrome driver plates (2V17, 2V14) cuts
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Figure 6. Tube Side, Decoder Chassis




2CR6 off and prevents the passage of sync and burst
information to the remainder of the luminance chan-
nel. With 2CR6 cut off, the variable pulse is all that
will be fed to the remainder of the luminance channel
during this interval; the result is a video signal with
sync and burst removed and a variable pulse added.

Trap, Aperture Amplifier and Matrix Driver

The video signal with brightness pulse is fed first
to a simple series trap 2L10 and 2C38 which removes
the color subcarrier information leaving only lumi-
nance information. This trap is switched out by the
color Liller relay 2K2 when no color sync burst is
present on the incoming signal, thus providing wide
band operation for inonochrome monitoring. (See
Color Killer description.) The filtered luminance then
passes through a linear phase high peaking circuit
called an aperture compensator. This circuit effectively
increases the rise time of transitions to compensate for
kinescope spot size and the necessarily narrowband
color signal. The aperture compensator functions in
the fellowing manner.

The luminance signal drives two series-connected,
terminated delay lines DL, and DL, each having a
180° phase shift at approximately the desired max-
boost frequency. The output of the second line DL,
is added back to the input of the first line DL, by
resistors 2R74 and 2R83. The resultant video signal
has a peak response at the max-boost frequency and
is inverted by the aperture inverter 2V4B. At the
junction of DL, and DL, an undistorted video signa)
is taken and applied to the grid of the monochrome
adder, 2V4A. This signal appears at the cathode of
2V4A and is added through 2R144 to the inverted
peaked signal at the plate of 2V4B and it is propor-
tioned so that complete cancellation of the low-
frequency components occurs. Remaining is only the
high frequency (aperture) components of the video
signal which are applied to the grid of the aperture
adder 2V5A.

The gain of 2V5A is varied by the aperture gain
control 2R145 in its cathode. 2V5A inverts the aper-
ture signal and adds it to the inverted but undistorted
video signal at the plate of 2V4A. The result is a
video signal applied to the grid of the monochrome
matrix driver, 2V5B, which has variable high fre-
quency boost.

The use of terminated delay lines for band shaping
results in a linear phase characteristic. 2V5B is a
cathode follower amplifier which provides a low
impedance drive source for the matrix.
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Chrominance Channel
Chroma Take Off

As stated before, the chrominance component is
taken from a network in the cathode for the chroma-
monochrome driver stage 2V14 and 2V17. For color
operation, the chrominance signal drives the Q and I
demodulators.

Demodulators

Bricfly the demodulators operate as follows: (Refer
to Figure 7.) The constant subcarrier voltage Egc is
applied around the series path C, R, D,, and D,
charging C so that the diodes conduct simultaneously
only on the tips of the subcarrier signal (Figure 8).
During each conducting interval, point A, Figure 7,
is effectively switched to ground potential. Thus the
diodes act as fast acting switches or clamps which
open and close at a 3.58 megacycle rate. Consider a
chrominance signal E;; of constant peak to peak
amplitude, but with the phase changing as indicated
in Figure 8, applied to point B, Figure 7. This signal
will couple through C, and appear at point A, Figure
7. However, as stated before, and as shown in Figure
8, during the diode conducting interval point A,
Figure 7, is switched to ground potential; therefore
C, must assume a charge dependent on the phase of
E,v as shown by the dotted line in Figure 8C.

With reference in Figure 8 when Es. and E; are
in phase, or 180 degrees out of phase the average Equr
is maximum. At 45 or 135 degrees phase difference,

=
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Figure 7. Simplified Schematc Diagram,
Decoder Demodulators
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Figure 8. Waveforms, Decoder Demodulators

the output is 709, of the maximum. At 90 degrees,
the E; is passing through zero at the same instant
the diodes are switching (point A, Figure 7) to zero,
resulting in zero average output. Thus the output is
proportional to the cosine of the angle between Egc
and E;, which is necessary for synchronous detection.
Of course, the output amplitude is directly propor-
tional to the input amplitude; therefore the demodula-
tion requirements are complete.

Since the diodes act only as switches, they have
little effect on the gain stability of the demodulators.
The amplitude of Eg. also has no effect on the de-
modulator gain as long as it is larger then E; under
any conditions,

In the decoder, the subcarrier drives the Q demodu-
lator from transformer 3T3 through 2C56 and 2R110
to the series diodes, 2V15, The chroma signal compo-
nent is fed through 2C58. The demodulated Q out-
put is then coupled through 2C59 to the grid of the
Q amplifier, 2VG6A.

The chrominance signal is also passed through a

precision lumped constant delay line and through
2C47 to the I demodulator. The precision delay line

shifts the phase of the chrominance signal 90 degrees
for the necessary stable quadrature. Subcarrier for the
I demodulator is applied from 3T3 through 2CA4S8,
2R102, and the series diodes, 2V20. The demodulated
—1I signal is fed through 2C50 to the grid of the I

amplifier, 2V21A.

Q Channel

The +Q signal from the demodulator drives the
Q amplifier and inverter, 2VGA. This stage is gain
stabilized by its high cathode degeneration. The plate
circuit contains the Q filter for the necessary band
pass shaping and drives the Q matrix driver, 2VG6B,
a cathode follower which provides a low impedance
drive source for —Q to the matrix.

I Channel

The demodulated —I signal drives the gain stabi-
lized 2V21A I amplifier and inverter. Its plate circuit
shapes the band pass of the +1I signal and drives a
cathode follower delay driver, 2V21B, which drives
the I delay line 2DL5. The delayed I output drives
the I matrix driver cathode follower, 2V11A, which
prow:dcs a low impedance drive source for +1 to the
matrix.



Matrix

The —Q and +1I signals derived above are added
through 2R121 and 2R122, respectively, in the proper
proportion to produce a —B-Y signal which is applied
to the gain stabilized B-Y amplifier, 2V10A. The
+B-Y at the plate of 2V10A drives the B-Y matrix
driver cathode follower, 2V10B. From this point the
+B-Y signal is added back to the input —Q signal
by the simple resistance adder, 2R129 and 2R130, to
make G-Y. Also the +B-Y signal is added back to
the +Q by 2R132 and 2R133 to make R-Y. Thus, the
three necessary color difference signals have been
made. The luminance Y signal which comes from
the cathode of 2V5B (monochrome matrix driver) is
fed to the matrix through 2R134, 2R135 and 2R136.
These signals are added to the R-Y, B-Y, and G-Y
signals, respectively, to produce the desired red, green,
and blue video signals, which are fed to their respec-
tive cathode followers 2V11B, 2V16A, and 2V16B for
application to the three channel video amplifier. The
inputs to the green and blue output cathode followers
may be varied by the blue and green gain controls,
2R139 and 2R141, respectively.

Color AFC, Color Killer, Burst Channel and
Phase Detector

Referring to the composite signal path theory, it
was stated that during the brightness pulse interval,
the burst keyer and feedback gate 2V8B, conducts.
Since the cathode of 2V8B contains the video informa-
tion, burst will appear at its plate during this interval
for color operation. Therefore part of the plate load
of 2V8B is made selective to 3.58 mc by inserting the
primary of a tuned transformer 2Z1 in series with
the plate load resistor 2R18. This is the burst take-off
point. The burst components from the feed back pulse
are removed by 2C75 and 2L5 across 2R18. The burst
is amplified by 2V8B and is coupled to the secondary
of 2Z1 which drives the phase detector, 2V1.

The subcarrier input to the phase detector comes
from the demodulator driver transformer, 3T3. Sub-
carrier phase to the detector is made variable by the
phase shifting networks 2R103, 2R104, and 2C49.
The arm of the phase control 2R104 has an output
with variable phase and constant amplitude. The d-c
output of the phase detector controls the reactance
tube, 2V2A, which in turn controls the crystal con-
trolled subcarrier oscillator, 2V2B. The output signal
from the oscillator is taken from its cathode circuit
and drives the subcarrier amplifier, 2V9. The plate
of this amplifier drives the transformer, 3T2, with the
necessary “locked in” subcarrier to drive the de-
modulators.
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From 2Z1, the burst transformer, the burst is
coupled through 2C7 to the killer detector, 2V3B,
the grid of which sets up a negative d-c voltage de-
pendent on the burst amplitude. As the burst increases
from zero, the grid of 2V3B becomes increasingly
negative; consequently, its plate goes more positive.
At some point, depending upon the setting of the
killer control, 2R127, the killer amplifier, 2V3A, will
conduct sufficiently to energize the killer relay, 2K2.
This relay when energized switches in the 3.58 mega-
cycle trap in the luminance channel, increases the
aperture boost slightly, and energizes 2K1 when the
test switch 2S2 is in positions 4 or 5. Relay 2Kl
switches the chroma signal to the demodulators. (The
complete test switch 282 functions are discussed later.)
With insufficient or with no burst present, 2K2 is
deenergized and the 3.58 mc is switched out. This
makes the monitor suitable for high quality wide band
monochrome monitoring.

Sync Channel
Internal Sync Operation

For internal sync operation, the sync selector switch,
2S1, returns the sync amplifier, 2V12A, cathode to
ground. It also grounds the mid-point of the divider
network, 2R171 and 2R177, which otherwise sets the
operating grid voltage for the external sync amplifier,
2V18B. As a result, 2V12A conducts and 2V18B is
cut off.

Composite video with negative sync is applied from
the junction of the CONTRAST control resistors,
2R197 and 2R198, through resistor 2R154 and capaci-
tor 2C97 to the grid of tube 2V12A. The amplified,
inverted output of 2V12A drives the sync clipper
driver, 2V12B, which is a cathode follower. The
output of 2VI12B drives the noise clipper diodes,
2CR8 and 2CR9. Diode 2CR8 sets the positive going
sync tips to the positive DC voltage developed across
2R176. During the sync interval, this positive voltage
containing the noise to be clipped is passed through
the clipper network consisting of 2R174 and 2CR9.
Diode 2CR9 conducts for all positive going voltages,
attenuating the noise by the ratio of diode forward
resistance to the resistance of 2R174. The remainder
of the signal occurs when 2CR9 is not conducting,
resulting in negligible signal loss during this time.

The output of the clipper drives the sync separator
stage 2V13A and it is sufficient to drive 2V13A to
cut-off during the video interval.

Stripped sync is taken from the screen grid of
2V13A. During the video interval, diode 2CR10 clips
the signal in the screen circuit. This results in clean
sync driving the sync output driver, 2V18A. From
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the cathode of 2V18A, sync is coupled through 2C91
o appropriate points throughout the Monitor.

External Synec Operation

When the sync selector switch, 2S1, is in the ex-
ternal position, the cathode circuit of 2V12A is open
and the tube is cut off. At the same time, divider
2R171 and 2R177 raises the grid voltage of the
external sync amplifier, 2V18B, so that now it con-
ducts. Until this time, 2V18B was prevented from
u.)nducting by divider 2R170 and 2R7, in the cathode
circuit.

External sync is connected to 2J11 and from there
is fed to the grid of 2V18B. The output from the
plate of 2V18B is coupled through 2R6, 2R3, and
2C88 to drive the sync clipper driver, 2V12B. From
this point, external sync operation is identical to
internal sync operation.

Remote Sync Operation

When the sync selector switch is in remote position,
grounding and ungrounding for internal or external
sync operation may be done at a remote location.
Relay control of sync selection is also possible by
removing the jumper wire connected to pins 1 and 7
of relay socket 2XK3.

Brightness Pulse Channel

Pulse Generator and Shaper
The plate circuit of the sync separator, 2V13A, is
used for the original shaping of the sync pulse for
use as a brightness pulse. Here the amplified sync is
integrated by capacitor 2C92 and clipped by diode
2CR2, resulting in a pulse width greater than sync.
This pulse, which is negative, is applied to the grid
of the pulse inverter, 2V13B, with sufficient amplitude
to drive it far beyond cut-off. The resulting clipped
pulse appears at the plate of 2V13B. This second
clipping action completes the brightness pulse shaping.
From the plate of 2V13B the pulse is coupled
directly to the grid of the feedback gate tube, 2V8B.
Here 2CR3 sets a precise voltage level during the
ulse interval for the proper operation of the feed-
back clamp discussed earlier. The pulse is also coupled
to the brightness pulse adder 2V8A grid, which was

discussed earlier.

Setup Switch 252 Function

In this discussion, the function of each switch
section for each switch position will be given, fol-
lowed by a brief statement on the resulting output of
the decoder. The use of these outputs are discussed
both in the General Decoder Theory and the Setup

Procedure.

Position One—Not Used

Position Two—Screen Balance

252A—Monochrome matrix driver 2VSB discon.
nected from matrix and the monochrome
input point to matrix grounded through
capacitor 2C66A.

2S52B—Brightness control 2R71 switched in.

282B—DC voltage to 2K1 disconnected (color
channel off).

252C—Grounds grid of monochrome — chroma
drivers 2V17 and 2V 14.

252C—Opens video output from CONTRAST con-
trol 2R197 to grids of 2V17 and 2V14.

The result is zero signal from the decoder on the
red, green, and blue outputs.

Position Three—Gain Balance—Monochrome
282A—Monochrome matrix driver 2V5B connected
to R, G, and B cathode follower outputs.
2S2B—Brightness control 2R71 connected.
282B—DC voltage to relay 2K1 disconnected (color
channel off).
282C—Connects video drive from CONTRAST
control to 2V17 and 2V 14,

282C—Connects pulsing capacitor 2C103 from first
video input amplifier 2V23 cathode to
ground.

The result is a monochrome signal only, at RS
and B outputs. The output will be wide or narrow
band depending on whether or not there is burst on
the incoming signal. (Refer to Color Killer Theory.)

Position Four—Chroma Unity

2S2A—Same as position three.

2S2B—Brightness control 2R71 connected.

252B—Relay 2Kl switched to contacts of Killer

relay 2K2.

252C—Same as position three.

The result is dependent on whether or not burst i_s
present. With no burst, the result is identical to posr-
tion three with no burst because killer relay 2K2 is
deenergized and prevents 2K1 from energizing (cololr
channel off). With burst present, however, 2K2, 1s
energized thereby energizing relay 2K1 to turn on the
color channel providing red, green, and blue signal

outpu ts.

Position Five—Chroma Variable
252A—Same as position three.
282B—Same as position three. :
2§2C—Variable capacitor 2C31 (Chroma Gain)

switched in place of 2C103.

ot in that

The result differs from position four .only lffon "
the video response in the color subcarrier regl
trol 2C31.

made variable by the chroma gain con
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3 CHANNEL VIDEO AMPLIFIER DESCRIPTION

The 3 Channel Video Amplifier receives the simul-
taneous red, green, and blue video signals from the
decoder and amplifies them to a suitable level for
application to their respective kinescope guns. The
three amplifiers are identical and therefore only the
green amplifier is referred to in the following text.

Figure 9 shows the tube side of the 3 Channel
Video Amplifier. Figure 48 is a block diagram and
Figure 49 the schematic.

The video signal is applied to the grid of the first
video amplifier, 1V2A, where it is inverted and a-c
coupled to the grid of the second amplifier 1VIA.
Again it is inverted and d-c coupled to the third
video amplifier 1V1B, which is a cathode follower

whose output is a-c coupled to the final video ampli-
fier 1V6.

The cathode of the video output and input stages
are coupled together providing feedback stabiliza-
tion. The plate of the output stage 1V6 drives the
kinescope cathode and is outside the video feedback
loop. However, the plate contains a driven feedbaclk

clamp circuit which acts to precisely set the voltage
during the blanking interval.

The clamp is driven with sync amplified by ampli-
fiers, 1V4B and 1V12B. The amplified negative sync
drives the sync amplifier, 1V12A, to cut off during
the sync interval. Thus the inverted positive tip of
sync in the plate circuit is set by the voltage at the
junction of 1R28, 1R19 and 1R26 and is applied to
the crror detector (1V9A) grid. During video time,
the error detector is held at cut-off by the sync signal.
When it starts to conduct will depend on the instan-
taneous difference between the kinescope driver plate
voltage and the fixed amplified sync voltage. This
difference is a function of drive characteristics and
input duty cycle. The error signal in the error detector
plate is rectified by 1V9B and fed back to the grid
of the driver. The rectified grid voltage sets the
necessary grid bias so that the voltage level during
the clamp interval is maintained constantly regardless
of the duty cycle or the driver characteristics. The
loop has been designed so that the clamp level is
equal to the voltage at the divider 1R28, 1R19 and

n

GRN OUTPUT

] 9417
BLU QUTPUT RED OUTPUT

Figure 9. Tube Side, 3 Channel Video Amplfier Chassis
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thZ\G. The divider 1R28, 1R19 and 1R26 is also used
0 control the red and blue amplifiers, insuring an
equal d-c setting on each gun.

, From the decoder description it is seen that clamp-
ing takes place during a brightness pulse interval anpd
that th‘is pulse is variable in amplitude. Thus_ as this
pulse is varied, the overall level during vid’eo tim;‘:

will shift while the clam i
p remains fixed ing i
a change in brightness. fESuItmg =

Added‘ to the sync in the grid of the sync amplify
l,VIZI.S, 1s a horizontal pulse from the transfiormer,
3T1, in the deflection chassis. This pulse drives t::‘
fccS:lback clamp in the event of loss of sync ans
maintains proper free running brightness conditions,

DEFLECTION AND HIGH VOLTAGE CIRCUIT DESCRIPTION

T'he Deflection and High Voltage chassis, which is
ct_)ntrolled by composite sync from the decoder pro-
vides sawtooth currents for the deflection yoi«: of
tl?e color kinescope, plus a source of regulated 23
k:llovolts for the kinescope ultor. The protection cir-
cuits are also in this chassis.

Figure 10 shows the tube side of the Deflection and
High Voltage chassis. Figure 52 is a block diagram
and Figure 53 the schematic.

Sync Amplifier

Sync, obtained from the decoder chassis, is applied
to the sync amplifier and inverter 3V8A. The plate
of this stage drives the horizontal control circuit
through 3C2 and the vertical integrating networks
SRCET

Horizontal Deflection and HY

The horizontal oscillator, 3V5, is a sine-wave
stabilized blocking oscillator, and is controlled by the
horizontal control tube, 3V5B. This stage gets its grid
control voltage from the sync amplifier, 3V8A, and
the sawtooth generator, 3V6B. This sawtooth dis-
charge tube is triggered by a pulse obtained from
the horizontal output transformer, 3T1, terminal U3.
The control circuit is a synchroguide system, with the
hold control, 6R5, in the control tube plate circuit
and the lock in range control, 3C9A, in its grid.

The controlled blocking oscillator and the networks
consisting of 3R11, 3R10, 3C13 and the horizontal
drive control, 3C9B, form the sawtooth voltage to
drive the parallel horizontal output tubes, 3V9 and
3V10. These tubes drive the horizontal output trans-
former, 3T1, which in turn drives the horizontal
deflection yoke coils. The flyback pulse generated
during retrace time is stepped up by the autotrans-
former action of 3T1 and is rectified by the HV
rectifier, 3V11. The d-c output of 3V1 is filtered by
3C8 and applied to the kinescope ultor.

A portion of the stepped up pulse is applied to the
focus rectifier, 3V16. This DC output is filtered by
3C24 and applied to the focus anode of the kinescope.
The pulse input to the plate of 3V16 is made variable

by 3R23 and thus a variable focus voltage is obtained.

Damping is obtained by the parallel diodes, 3V13 and
3V 14, which also serve as a d-c return for the hori-
zonl:a[. outputs, 3V9 and 3V10. The shape of the
damping current waveform is controlled by the hori-
zontal tuning coil, 3L8, in the damper plate circuit.
Since this damper current is used for sweep current,
the tuning coil, 3L8, serves as a linearity control.
Also, a portion of the damping energy is used to
generate a d-c voltage across 3C25 which, when added
to the regulated 400 volts, gives a boosted B voltage
of approximately 800 V.

This boosted B voltage serves two functions. First
it supplies the necessary kinescope screen voltage, and
second it is divided down by divider 3R39 and 3R40
and applied to the grids of the parallel HV regulator
tubes, 3V17 and 3V18. The plates of the regulators
are tied to the kinescope ultor. The regulator cathode
is returned to the regulated 400 V supply through a
protection circuit which is explained later.

HV regulation is obtained as follows. As the HV
load increases, transformer 3T1 is loaded more which
causes a decrease in the boosted B. This lowers the
regulators’ grid voltage and the regulators take less
current to return the total load to normal. The oppo-
site is true when the HV load decreases.

The HV control 3R41 is used to set the proper
regulator grid voltage to obtain 23 KV at the kine-
scope ultor.

Size switch section 3S1A and 3S1B selects a tap on
the HV transformer, 3T1, to vary the amount of
current to the deflection coils. On underscan, the out-
put is switched from W1 to W2. In order to kt.?eP
loading the same, 3L4 is also switched in during

underscan. 3R25 and 3R26 load down the system
ching transient, and 3C21
hing of 314,

i i i)
U4 on the horizontal transformer is used to .supp}’
¢ requircd horizonta

momentarily during the swit
acts as an arc suppressor for the switc

the convergence circuit with th
dynamic convergence information.

Vertical Deflection
The output of the sync amplifier,
vertical integrating network, 3PCl.

3V8A, drives
The integrat®
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Figure 10. Tube Side, Deflection and HV Chassis

vertical sync triggers the vertical blocking oscillator,
3V8B. A positive going pulse is taken from the cath-
ode of 3V8B and shaped by network 3R36 and 3C41
after which it drives the vertical discharged tube,
3V3A. The output from the plate of 3V3A drives a
network which charges slowly during sweep time, and
discharges rapidly through 3V3 during the trigger
(retrace) to generate the required vertical sawtooth.
The discharging circuit is contained in a feedback
system which begins at the plate of 3V3A, then to the
cathode follower, 3V3B, the vertical output, 3V4, the
vertical linearity and height control system 3TG6,
3C44, 3R99 and back to the plate of the discharge
tube, 3V3A. The feedback is degenerative which re-
sults in high stability. The feedback network time
constants are made variable by the vertical linearity
controls, 6R25 and 6R4, making a high degree of
linearity control possible. The height control, 6R1,
varies the positive voltage at the discharge tube plate
thereby controlling the sawtooth amplitude. This
voltage is switched by the size switch, 6S5. On “under”
size position the | B is taken from the divider, 6R10

and G6R17. The vertical output transformer, 3TG,
drives the vertical deflection yoke and supplies the
sawtooth voltages necessary for the convergence cir-
cuit. The signal at the cathode of the vertical output,
3V4, is used to drive the convergence circuit with the
required parabolic waveform.

Vertical Collapse

A pushbutton switch 657 on the front panel re-
duces to a great extent the plus (+) B voltage
applied to the vertical sawtooth charge circuit by the
dividing action of resistors 6R10 and 6R29. A great
reduction in sawtooth amplitude results, and vertical
deflection is effectively collapsed to approximately
one-half inch when the SIZE switch 6Sg is in NORM
position.

Horizontal Blanking

Utility winding U2 on transformer 3T1 supplies
a negative pulse voltage which is applied through
3C52 and 3R108 to the kinescope grids and serves
as the blanking signal. D-c level is set during sweep
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Pulse Gate

The pulse gate protection tube, 3V7A, senses the
cathode voltage of the HV regulators, 3V17 and
3V18. Normally it is conducting and drawing grid
current; however, conduction will decrease as regu-
lator current decreases because of the voltage devel-
oped across 3R42 of divider 3R43 and 3R42. Plate
voltage for the series connected 3V7A and 3V7B is
provided by the negative pulse from terminal Ul of
transformer 3T1. Because of the series conduction of
3V7A and 3V7B, control of the current in 3VIA
changes the current in 3V7B. As a result, a negative

POWER SUPPLY
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If a circuit failure causes a drastic reduction or loss
in pulse amplitude, the d-c voltage at the cathode of
3V1A decreases sharply. This reduction in d-c is
applied to the relay control tube, 4V10B, in the power
supply which shuts off the monitor B power. Of
course, a failure in the protection circuit itself will
shut down the monitor. This makes it a fail-safe
device.

A manual a-c reset button, 6S3, is provided which
overrides the protection d-c voltage to turn the moni-
tor back on. However, upon release of the switch,
the monitor will shut down unless the cause of failure
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d-c voltages and applied to the series regulators 4V2
and 4V3 for the 400 v supply.

200 V Regqulator

The discussion of the regulators will begin with
the 200 v supply because the adjustment of this supply
is used also to set the 280 and 400 v regulators. Across
the 200 v output point is tied a resistor, 4R70, in
series with a gas regulator tube 4V9. Across this tube
is a constant d-c voltage to be used in the setting of
the 200 v regulator feedback loop. A portion of this
constant voltage, which is adjustable by the 200 v
adjust control, 4R67, is used to set the grid for the
operating point of the first d-c amplifier, 4V8A, in
the 200 v regulated feedback loop. The cathode of
this amplifier is set by the divider 4R64 and 4R68
which gets its voltage from the 200 v output. The
amplifier is feedback stabilized by the high cathode
degeneration. The plate of this stage is d-c coupled
through the precision divider 4R62 and 4R63 to the
grid of the second d-c amplifier 4V8B. This is also a
feedback stabilized amplifier whose plate drives the
grid of the series regulator 4V5. Regulation is ob-
tained as follows.
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An increase in the 200 v load would tend to reduce
the voltage of the output and therefore at the cathode
of the regulator 4V5. This reduction is sensed by the
first d-c amplifier (4V8A) cathode through the pre-
cision divider 4R64 and 4R68, resulting in a drop at
its plate. This causes a drop at the grid of the second
d-c amplifier (4V8B) grid which causes a correspond-
ing rise in its plate. This voltage rise appears at the
regulator grid and thus at its cathode and the 200 v
output to make up for the original attempted drop.
The opposite is true for a decrease in the 200 v load.
A-c coupling by 4C20 and 4C19 form a ripple cancel-
lation system in a similar manner.

280 V Regulator

This regulator circuit operates identically to the
200 v regulator. Its first d-c amplifier, 4V7A, gets its
grid voltage setting from the same point as the 200 v
first d-c amplifier. The second d-c amplifier, 4V7B,
gets its cathode reference from the cathode of the
200 v second d-c amplifier. The system is designed
so that adjusting the 200 volts automatically sets the
280 v output.

METER
JACK

20eN_—3|
ADJ

94119

Figure 11. Tube Side, Power Supply Chassis
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400 V Regulator

As does the 280 v supply, the 400 v regulator also
operates identically to the 200 .v supply. However,
the grid operating point of the first d-c amplifier,
4VGA, and the cathode operating point of the second
d-c amplifier, 4V6B, is the regulated 200 volts. As
with the other two supplies, the 400 volt is auto-
matically set by the 200 v adjustment.

Time Delay

When a-c power is first applied to the Monitor,
relay 4K1 is deenergized and the main power trans-
former 4T1 primary is open. However, 4T2 is ener-
gized and thus the filaments are immediately ener-
gized, after which 4V1 will rectify and produce a d-c
voltage at the junction of its filter, 4C18B and 4R53.
As soon as this voltage builds, 4C13 begins to charge
through 4R29 in the grid of the time delay amplifier,
4V10A. This puts a positive voltage on the grids and,

when the filaments have warmed up sufficiently
4V10A will conduct and energize 4K1 to turn on th(;
main power transformer.

The time delay is governed by filament warm up
time. From a cold start, this delay is from 10 to 15
seconds. At this time the protection voltage amplifier
(4V10B) grid voltage is zero. It is kept cut off by the
divider 4R30 and 4R31. When the regulated 400 volts
build up, 4C14 begins to charge to keep 4V10A con-
ducting. This allows extra time for the kinescope HV
rectifier filaments to warm up. As 4C13 and 4Ci14
approach their final charge, the voltage across 4V29
approaches zero and divider 4R30 and 4R31 will ulti-
mately cut off 4V10A. Before this happens, however,
a positive d-c voltage generated in the deflection pro-
tection circuit will be applied to the grid of 4V10B
causing it to conduct and keep 4K1 energized. The
circuit will now operate normally, as long as there 1s
a protection voltage at the grid of 4V10B.

CONVERGENCE DESCRIPTION

The Convergence circuit is purely passive and its
control functions are discussed in the setup procedure.
The unique feature of the unit is that control currents
for the red and the green convergence coils simultan-
eously deflect the beams in either a horizontal or
vertical direction relative to each other, both for
dynamic and static (position) convergence.

Figure 12 shows the control side of the Conver-
gence chassis and Figure 56 the schematic.

Blue is controlled vertically (both dynamic and
static) by the blue convergence pole piece assembly.
Blue horizontal motion is obtained by a magnet
placed over the blue gun and is a position control
onl}-_

For both the horizontal and vertical relative mo-
tions of the red and the green there are C()I'ltl‘l'.)ls ft_ar
size, linearity, tilt, bow, and position. Working in
conjunction with the position controls are permanent

SIZE LINEARITY
;,\‘,rf i ‘F ” ::' g

BLUE
SIZE LINEARITY

R-G VERT POS

RED-GREEN

8LU HOR POS
1L

BLU VERT PDS W

R-GHIOR POB
P,

O 15"6!!0!

A, LT
Liamal '

UNDERSCAN

BLUE YERT POS

BLUE
LEFT SIDE TILT

RIGHT SIDE
TILT

Figure 12. Control Side, Convergence Chassis



magnets which are mounted on the convergence pole
piece assembly on the kinescope neck. These magnets
are used to set approximate convergence of the red
gun and the blue bars at the center of the raster.
This circuit matrixes the control voltages to perform
these functions for correction at both horizontal and
vertical scan rates. The horizontal dynamic waveforms
are clamped by diodes 5SR1A, 5SR1B, and 5SR1C at
the center of each horizontal scan. Therefore, the
center of the raster is unaffected as the horizontal
dynamic controls are adjusted to correct convergence
at the left and right side of the raster.

Diode clamping is not used in the vertical dynamic

correction, but a system equivalent to a clamp is used.
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This system employs a d-c cancellation method which
simultaneously adds the correct amount of position
(d-c) adjustment to maintain center convergence as
the vertical dynamic controls are adjusted. The saw-
tooth for the vertical dynamic correction is obtained
from the vertical output transformer, 3T6; the para-
bolic waveform for the vertical dynamic correction
is obtained from the cathode of the vertical output
tube, 3V4, in the deflection circuit. The horizontal
dynamic correction wave shapes are formed from a
utility pulse from the flyback transformer in the
deflection circuit. DC for the position controls is
obtained from the cathode of the horizontal deflec-
tion output tubes 3V9 and 3V10.

KINESCOPE FILAMENT REGULATOR CIRCUIT DESCRIPTION

The purpose of the kinescope filament voltage regu-
lator circuit is to stabilize the filament voltage,
counteracting the effect of variations in the input line
voltage. The circuit is shown schematically in Figure
53 as part of the Deflection Schematic.

Regulation is obtained by double clipping the sine
wave applied to the kinescope filaments. The clipping
level is set by the zener diodes 6GCR1 and 6CR2 and
the amount of clipping is set by the voltage at the
secondary of transformer 6T1 and the series resistors

6R30, 6R31 and GR32. The values have been chosen
such that with a transformer 6T1 secondary voltage
of 12.6 volts rms the filament voltage developed
across the zener diodes is 6.0 volts rms, regulated.
This is 0.3 volt lower than the nominal rating but is
necessary to aid in protecting the kinescope filaments
if the regulating diodes should fail. A failure (open)
will cause the filament voltage to increase to an

amount determined by the input voltage and the
series resistors.

INSTALLATION

CAUTION: Do not attempt to apply power
to the monitor after removal from its ship-
ping carton until the following instructions
bave been complied with.

1. Remove both side cover panels by loosening the
four Camlock fasteners on each panel. Remove the
cover from the high voltage compartment.

2. Remove the cords binding the extension shafts,
which are between the back of the front panel and
both the Decoder and the Deflection and HV chassis.

3. The front panel fuses 6F1 and 6F2 and their
caps are in a small bag attached to the Deflection and
HV chassis shaft extensions. Remove the bag and
insert the fuses in their receptacles.

4. Make certain that all extension shafts are now
free of cord and that the blade extension shaft

actuates the switch inside the high voltage compart-
ment when the SIZE switch on the front panel is
operated. Make certain that the tubes in the high
voltage compartment are seated firmly in their sockets
before replacing the compartment cover.

5. Before replacing the side cover panels, inspect
each chassis. In particular check that the 27 pin
Jones connector, 3P2, which connects the cable from
the back of the front panel to the Deflection and HV
chassis, is firmly in its socket.

6. Remove the four screws holding the plywood
panel on the bottom of the frame. Insert the four
adjustable glide feet into the four holes from which
the screws were removed and bolt them securely to

the frame. Adjust the glide feet as required to level
the Monitor.
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TABLE 1. FRONT PANEL CONTROLS

Figure 13. Front Panel Control Section and Convergence Chassis

Conirel Function Control Function

BRIGHTNESS Adjusts the black background of the SCRN SEL

Bletute, R Red kinescope operation only.
CONTRAST Varies the video drive to the kine- :

scope, G Green kinescope operation only.
GRN GAIN Adjusts the gain of the green video B Blue kinescope operation only.

ignal, :

Slgfm ; RG Red and green kinescope operation
BLU GAIN Adjusts the gain of the blue video only

signal, '
PHASE Adjusts the subcarrier phase to the RGB Full operation.

demodulators, RED SCRN Varies the luminance of the red
CHROMA GAIN I:/ari;f the chrom::l signal amplirude screen only.

Y adjusting the videg response in the

subcarrier region, GRN SCRN Varies the luminance of the green
APERT GAIN Increases the gain of the high fre- S

quency information of the luminance BLU SCRN Varies the luminance of the blue

channel,

screen only.,




TABLE 1. FRONT PANEL
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CONTROLS (Continued)

Conitrol

Function

Control

Function

SYNC SEL
INT
EXT
REM
TEST
SCRN RED
SCRN BAL

MONO

CHROMA
UNITY

CHROMA VAR

BLU HOR POS

BLU VERT POS

HORIZONTAL

DYNAMIC

RIGHT SIDE
R-G TILT

R-G SIZE

LEFT SIDE
R-G TILT

R-G SIZE

BLUE

LEFT SIDE
TILT

RIGHT SIDE
TILT

UNDERSCAN
R-G VERT POS

R-G HOR POS

BLUE VERT POS

Internal sync operation.
External sync operation,

Remote sync operation.

Not used.

Supplies a reference black level for
the setting of cut-off with the red,
green, and blue screen controls.

Luminance signal setup for the blue
and green gain controls for gray scale
tracking.

Selects a fixed, flat response video
signal for a unity chroma to lumi-
nance ratio with no chroma control.

Inserts chroma control to adjust the
gain of the chroma signal relative to
the luminance signal.

Adjusts the horizontal centering of the
blue raster.

Adjusts the vertical centering of the
blue raster.

Adjusts the relative red and green tilt
on the right side of the raster,

Adjusts the relative red and green size

on the right side of the raster.

Adjusts the realtive red and green tilt
on the left side of the raster.

Adjusts the relative red and green size
on the left side of the raster.

Adjusts the relative blue tilt on the
left side of the raster.

Adjusts the relative blue tilt on the
right side of the raster.

Adjusts the centering of the red and
green raster in opposition vertically
for under size display.

Adjusts the centering of the red. and
green raster in opposition horizon-
tally for under size display.

Adjusts the vertical centering of the
blue raster for under size display.

VERTICAL
DYNAMIC
RED-GREEN
TILT
SIZE

BOW/

LINEARITY

BLUE
SIZE

LINEARITY

STATIC
R-G HOR POS

R-G VERT POS

HOR AMP

FOCUS

SIZE
UNDER

NORM

HOR CENT

VERT COLLAPSE

HOR HOLD

VERT HOLD

HEIGHT

VERT CENT

VERT LIN A

VERT LIN B

ON OFF

AC RESET

Adjusts the relative tilt of the red and
green raster from top to bottom.

Adjusts the relative size of the red
and green raster from top to bottom.

Adjusts the relative bow of the red
and green raster from top to bottom.

Adjusts the relative linearity of the
red and green raster from top to
bottom,

Adjusts the relative size of the blue
raster from top to bottom.

Adjusts the relative linearity of the
blue raster top to bottom.

Adjusts the centering of the red and
green raster in opposition horizontally.

Adjusts the centering of the red and
green raster in opposition vertically.

Adjusts the overall horizontal dy-
namic correction for underscan.

Adjusts the focus electrode potential
so that the beams from each gun
come to focus at the viewing screen.

Reduces the size of the raster.
Normal full size raster.

A variable adjustment for centering
the raster in the horizontal direction,

Reduces vertical size of raster to ap-
proximately 15 inch to aid in setting
kinescope cut-off.

Horizontal picture lock-in control.
Vertical picture lock-in control.
Controls the size of the raster.

A variable adjustment for centering
the raster in the vertical direction.

Adjust the vertical linearity at the top
of the raster.

Adjust the vertical linearity at the top
and bottom of the raster.

Main a-c power switch.

Reactivates the main power supply
by activation of relay 4K1.
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Recommended Test Equipment
Tektronix Type 524-D Oscilloscope

RCA MI-21200-C1 Meter . .
205-W1 Degaussing Coil or equivalent which may
be constructed according to the following instructions:

Wind 425 turns (approximately 1335 feet) of #20
enamel covered copper wire to form a coil 12 inches
in diameter. Bind all turns together with several
layers of insulating tape and connect an 8-foot a-c
line cord to the end wires of the coil,

*Electro-static Voltmeter.

Initial Conditions

Adjust or place the following front panel controls
as indicated:

(a) POWER—OFF

(b) BRIGHTNESS—Fully CW

() CONTRAST—Fully CCW

(d) GRN GAIN—Fully CW

(e) BLU GAIN—Fully CW

(f) SYNC SEL—INT

(8) TEST—SCRN BAL

(h) SCRN SEL—B

(i) RED SCRN—Fully CCW

(j) GRN SCRN—Fully CCW

(k) BLU SCRN—Fully ccw

(D CONVERGENCE—Mid-range CONTROLS
(m) SIZE- UNDER

Initial Setup

BLIL.] Connect the jumpers across the RED, GRN and

= :t:reen ;ange selector resistors, located on the
€ction and HV chassjs ; iti

Figuns e $s18, 1n full shunt position (see

rately, However, an alternate

: hat does not requ;
Xfrthzs.type of meter ig described in the Deﬂre::li-lrre the use
Ignment Procedure, steps 15 through 19 S CHY

2. Make certain that the kinescope and

jts e
AT e - e : 455,
ciated accessories (deflection yoke, convergep

<€ yoke
105ta]leq
chg,“.e_

ss‘oci;.-,ved

purity magnets and blue lateral magnet) are
correctly. For detailed instructions, refer o
ment and Installation of Ki:xesmpg and A
Components.

3. Slide the center convergence magnets Maximy,

: y

distance from the kinescope neck.

4. Move the deflection yoke as far 4 Possibje
toward the bell of the kinescope; then back the yok,
off approximately a 15 inch. ?

5. Insert the MI-21200-C1 meter into jack 6)7 o
the Front Panel Control Section.

6. Apply a cross hatch signal to the vide, inpug
jack 2J13, on the Decoder chassis.

7. Switch the Monitor POWER ON.

8. If necessary, adjust the BLU SCRN control for
a low intensity raster.

9. Turn the TEST switch to MONQO and, if neces.
sary, turn the CONTRAST control CW to obtain
a cross hatch on the screen.

10. Make preliminary adjustments of the HOLD,
HEIGHT, CENTERING, LINEARITY, and FOCUS
controls.

11. Place the SIZE switch to NORM,

NOTE: If the HOR HOLD control does not lock-in
the raster, refer to the Deflection and HV Alignment
and make the adjustments described under the head-
ing “Horizontal Deflection and HYV Procedure.”

12. If necessary, adjust the 200 v potentiometer on

the Power Supply chassis to obtain 200 v as meas-
urea on the MI-21200-C1 meter.

13. Remove the kinescope blue output cathode
lead from the 3 Channell Video Amplifier chassis.

14. Using an electro-static voltmeter, adjust the
HV ADJ control on the Deflection and HV chassis
-for a reading of 23 KV. If ap electrostaticc voltmeter
18 not available, steps 15 through 19 of Deflection
.and HV alignment procedure must be performed to
1nsure proper high voltage alignment.

Purity and Screen Adjustment

L. Connect the degaussing coil to an a-c power line
ar-ld hold the cojl apprdximately 1 inch from the
kme.scop.e face plate. Ther, move the coil in a circular
motion in a plane parallel to the glass for about 50
seconds. Thep slowly withdraw the coil to a distance

of ap proximately 6 feet anq remove it from the a<
Power soutce,
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2. Turn the CONTRAST control fully CCw
(minimum). Place the SCR SEL switch to R and G
in turn and, if necessary, adjust the screen controls
to t?ht‘li[l a raster. Adjust each screen for low in-
tensity.

3. Turn the TEST switch to MONO and SCRN
switch to RG. If necessary, adjust the CONTRAST
contrlol to obtain a red-green grating pattern of nor-
mal intensity. Adjust the FOCUS control for normal

viewing and maintain it throughout the remainder
of the Setup Procedure.

4. Adjust the red and green convergence magnets
on the neck of the kinescope to obtain approximate

convergence of the red and green raster at the center
of the screen.

5. Turn the SCRN SEL to RGB; adjust the blue
convergence magnet on the neck of the kinescope to
converge with the red and green in a vertical direc-
tion at the center of the screen.

6. With the BLUE HOR POS control, converge
the blue horizontally with the red and green at the
center of the screen. Disregard cross talk with the
red and green since, at this point, only approximate
convergence is necessary. Readjust the focus if
necessary.

NOTE: It may also be necessary after installing a
replacement kinescope to change the connection on
the BLU HOR POS potentiometer, 5R12, to increase
the convergence range. This, if required, will be
evident during the Setup Procedure when making
the blue convergence adjustment. The BLU HOR
POS control adjustments are indicated in the fol-
lowing steps: step 6 above, and under the heading
“Convergence.”” steps 5 and 6. If the conditions
described in any of these steps cannot be met be-
cause of the inadequate range of the BLU HOR
POS control, the center tap connection on 3RI2
must be changed.

The connection shown on the Convergence chassis
schematic diagram, figure 56 (with a blue colored
lead connected to 5R12 opposite the potentiometer
center arm) usually provides sufficient convergence
range. To increase this range, disconnect the lead
from the center tap, and connect it to either end
of 5R12 as required to obtain proper convergence.

7. Place the TEST switch in SCRN RED and the
SCRN SEL switch in RED. Adjust the RED SCRN
control for a medium-bright raster. Maintain focus
during this adjustment.

NOTE: If red brightness cannot be increased
sufficiently to properly set purity, connect a 39K
ohm resistor across resistor 3R76 (cathode of
3V2C). This applies also for the subsequent check-
ing of the green and blue purity.
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‘8. Move the yoke as far as possible towards the
|\"mescnpe base, being careful not to disturb the posi-
tion of the pole piece assembly.

Use care to prevent the convergence coil assembly

terminals from shorting to the back of the deflection
voke.,

9. Rotate the purity magnet around the neck of the
kinescope and, at the same time, vary the spacing
between the tabs (Figure 14) on the purity magnet
to obtain a uniform red screen area at the center of
the kinescope.

10. Move the yoke forward, and adjust for best
overall red screen purity without neck shadow. Do
not adjust the edge purity magnets at this time.

11. Select the green and blue screens in turn and
observe the purity of each. If necessary, repeat the
procedure just described, beginning with step 7 and
continuing through to include this step until minimum
contamination is obtained on the three screens. Main-
tain a level raster throughout these adjustments. Re-
move the 39K ohm resistor which was connected
across resistor 3R76 according to the instructions in
the note between steps 7 and 8.

12. Set the TEST switch in the SCRN BAL position
and the SCRN switch to R.

13. Depress the VERT COLLAPSE switch. Main-
tain vertical collapse for steps 14, 15 and 16.

14. Check that the R SCRN control can adjust the
raster through cutoff. 1f cutoff does not occur move
the jumper on the screen range selector resistors 3R84
to 3R86 back step by step until the proper screen
range is obtained.

15. Set the SCRN switch at G and check that the
SCRN control can adjust the raster through cutoff.
If cutoff does not occur, move the jumper on the
screen range selector resistors 3R89 to 3R91 back
step by step until proper screen range is obtained.

16. Set the SCRN switch at B and check that the
B SCRN control can adjust the raster through cutoff.
If cutoff does not occur, move the jumper on the
screen range selector resistors 3R94 to 3R96 back
step by step until proper screen range is obtained.

17. Switch the Monitor POWER OFF and tighten
the yoke clamp.

Size and Linearity Adjustments

1. Turn the Monitor POWER ON. Place the TEST
switch to SCRN BAL, the SCRN SEL to B, and the
SIZE switch to UNDER. Adjust the BLU SCRN
control for a low level raster.
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normal cross hatch pattern.

3. Adjust the WIDTH control,

; [ : ) o
Deflection and HV chassis m“. lit
socket, for a raster 16 inches wide.

31.3, located on the
he deflection yoke

4. Adjust the HEIGHT control and [_l.wt : JI}Z{IS
LIN A and VERT LIN B controls f:;.r a l,J:r L_t_ t];u
inches high. VERT LIN A ('m?u'ul mainly fl f‘{ Ihlm,]-_
overall (;up to bottom) linearity of the I‘Elhl.(‘f. W
zontal linearity is adjusted during t'hle [.)eﬂm.u?;ns.] :
HV alignment with the Horizontal Tuning Cotl, 3L5.

5. Turn the SIZE switch to NORM. Linecarity

should track.

Convergence
Normal Size Display Adjustments

. Turn the SCRN SEL to RG. Check that the
R-G HOR POS and the R-G VERT POS controls are

in the center of their range.

2. Observe the center convergence. If either the
horizontal or vertical red and green lines are sepa-
rated by 3/; of an inch or more, bring them into
approximate convergence by adjusting the red and
green convergence magnets on the neck of the
kinescope.

3. Turn the SCRN SEL to RGB. Check that the
BLU VERT POS control is at mid-range.

4. Observe the center convergence. If the blue is
vertically displaced from the red and green at the
center of the raster by % of an inch or more, bring
the blue into approximate convetgence vertically by
using the blue convergence magnet on the neck of
the kinescope.

5. Move the blue horizontally into convergence
w_ith the red and green at the center of the raster
W,}th the BLUE HOR pOs control. Neglect cross talk
with the red and green at this poj

6. Using the R-G VERT p
: 0§, R-G HOR PpOs
BLU VERT POS and BLU HoRr POS controls, se;

the re
d, green, and blye for Precise Convergence gt

the center of the Screen

8. Simultaneously ildi““_[ fh_el \',ER'I'[(‘J_,\]I
REEN, SIZE and LINEARITY controy, for
g e e red and green horizongy] lines

v of th
vergence o : . )
b vertical centerline, from
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they intersect the ; :
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bottom. 1t may be ary J e
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1 vertical lin o), con,
i rreen v d €s ¢
verge the red and g n th
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side of the raster.

10. Using the RIGHT SIDE .R-G TILT Contry)
converge the red and green horizontal lines On [h(‘-
right side of the raster.

11. Using the LEFT SIDE R_'G SI_ZF‘ Contro], con.
verge the red and green vertical lines op the e,
side of the raster. It may be necessary to readjyg the
RIGHT SIDE R-G SIZE slightly.

12. Using the LEFT SIDE R-G TILT control, cop.
verge the red and green horizontal lines op the lefy
side of the raster. It may be necessary to readjust gh
RIGHT SIDE R-G TILT control s[ightly.

I35 Turns the SSERINESELS 6 " RGB £ necessary,
converge the blue with the red and green ar the temér
of the raster using the BLU VERT POS contro] and
BLU HOR POS control.

14. Using the VERTICAL BLUE, SIZE and LINE
ARITY controls, converge the blue horizoneal lines
with the red and green horizontal lines from top to
bottom, along the vertical centerline. Readjust the
BLUE VERT POS control if necessary.

15. Using the BLUE, RIGHT SIDE TILT control,
converge the blue horizontal lines at the right side
of the raster.

16. Using the BLUE, LEFT SIDE TILT control,
converge the horizontal blue lines on the left side of
the raster with the red and green horizontcal lines.

This completes the normal size display convergence
procedure. If optimum convergence is in doubt, it is
suggested  that Steps 6 through 16 be repeated 10
obtain improved convergence, since normal scan con-
vergence must be correc. before proceeding with the
Underscan CUﬂVergence which follows.

Under Size Convergeme Adjmtmems

LN SCRNE ST R i ©
) and SIZE switc
UNDER, (Maintain focus.)
2 Lhins e DN ER S AN B' VERT POS cor

§ 5
hol, converge the red ang green horizontal lines 4t
the center of he raster

3. Using the UNDERSCAN R.G HOR POS con

trol
»£onverge the red and green vertical lines at the
center of the raster.

4. Turg the SCR SEL ¢to RGB.



5. Using the UNDERSCAN. BLUE VERT POS
control, converge the blue in the center of the screen.
A slight readjustment of the UNDERSCAN R-G
POS controls may be necessary.

6. Adjust the UNDERSCAN HOR AMP control
for optimum RGB convergence over the entire raster.

7. \X”}_len switching from UNDERSCAN to NOR-
MAL SCAN or vice versa, proper convergence track-
ing should be sustained.

Gray Scale and Color Balance
Test Switch Opcr(.'!fm;

1. Connect a composite colorplexed color bar signal
with sync to the video input. Place the SCRN SEL to
R and the SIZE switch to NORM.

2. RED SCREEN TEST (Position 1): No longer
used.

3. SCREEN BAL (Position 2):

a. Turn the SCRN SEL switch to R. Depress the
VERT COLLAPSE switch and adjust the RED SCRN
control to raster cutoff.

b. Turn the SCRN SEL switch to G. Depress the
VERT COLLAPSE switch and adjust the GRN SCRN
control to raster cutoff.

c. Turn the SCRN SEL switch to B. Depress the
VERT COLLAPSE switch and adjust the BLU SCRN
control to raster cutoff.

4. MONOCHROME (Position 3): Adjust the
BRIGHTNESS and CONTRAST controls for normal
picture viewing. Then adjust the GRN and BLU
GAIN controls for proper black to white gray scale
tracking.

5. UNITY CHROMA (Position 4): Place the
SCRN SEL to B. Adjust the PHASE control for blue
bars of equal intensity. Adjust the BRIGHTNESS
control until the area between the blue bars is just
cut off. Select the red and green screens and check
that the bar patterns displayed are correct. Then place
the SCRN SEL to RGB to view the complete color
bar pattern.

6. VARIABLE CHROMA (Position 5): Vary the
CHROMA GAIN control to change the chroma
above and below the level of that obtained with the
Test Switch in position 4 (Unity Chroma).

7. Return the Test Switch to UNITY CHROMA
(Position 4). This position is the standard for view-
ing color presentations and, as such, is normally used
during program operation.

Hor Hold Conitrol

1. The presentation should remain in sync while
varying the HOR HOLD control through its full

range.
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NOTE: If loss of sync occurs, refer to the De-
flection alignment and readjust the HOR HOLD
control according to the instructions outlined in
the Horizontal Deflection Procedure.
Tally Light and Panel Light Operation
1. Apply 24 volts d-c between pin 1 and pin 3 of
2J10, on the Decoder Chassis, to energize the tally
light relay to change the tally lights from “Standby”
(White) to "On Air” (Red).
2. The control panel lights are turned on by open-
ing the control panel door, which in turn operates a
micro-switch to close the panel light circuit.

Remote and External Sync O peration

1. Turn the SYNC SEL switch to REM to cause
loss of sync, then ground pin 2 of 2]J10, on the De-
coder chassis, to restore sync.

2. Return the SYNC SEL switch to INT.

3. Connect a sync signal to the EXT SYNC jack
and place the SYNC SEL switch to EXT. The Monitor
should remain in sync.

Monoscope Resolution and Picture Appearance

1. Connect a monoscope picture to the video input
and a source of separate sync to EXT SYNC input.
Turn the SYNC SEL switch to EXT and the SIZE
switch to NORM.

2. Turn the TEST switch to CHROMA UNITY.
Adjust the BRIGHTNESS and CONTRAST controls
for a picture of normal intensity.

3. The norizontal and vertical resolution should be
at least 380 lines in the center of the raster.

NOTE: If the picture” does not switch to wide
band operation, refer to the Decoder Alignment
and follow the instructions outlined in steps 43
through 45 for adjusting the color killer control.

4. Disconnect the monoscope picture signal from

the video input.

Color Picture and Bar Appearance

1. Connect a composite color bar signal to the
video input, and place the SYNC SEL switch to INT.

2. Check that the color bars are correct. If not, re-
adjust according to the TEST SWITCH OPERA-
TION previously outlined.

3. Turn the CONTRAST control through its range
and observe that there is constancy of color phase.
Reset for normal presentation, taking care not to
overdrive.

NOTE: If proper tracking is not obtained, refer
to the Decoder Alignment, Sweep and Video Pro-
cedure, and make the adjustments as instructed in
steps 36 through 43.
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y tor requires no
TM-21D Color Monitor req e
“riding” gain controls of
§ necessary.

The RCA
operation in the sense that L
making frequent adjustments to leve .s. i
After the Monitor Setup has been wmphh’:(, an

' lied, it is only necessary to
signal and power app : i s 0
adjust the BRIGHTNESS and CON [R{X.Sﬂl\ —contfol}:
for the desired level and to place the T'EST switc

to CHROMA UNITY.

OPERATION

0d 1,

Video, Sync, Tally-Light and Sync Interjo .
" facing th.E

v, a-C, inputs are on the side of the Decode

back of the Monitor.
If desired, a rapid check of the Varioug Moy
ltfjr

adjustments may be made by following the Proced,
[.

on the Instruction Card, which is attacheq .
{

inside of the control cover panel.

KINESCOPE

Cleaning Kinescope Face Plate
To clean the kinescope face plate proceed as

follows:
1. Use a soft, clean, lint-free cloth to wipe off any
accumulation of dust or dirt from the kinescope

face plate.

Replacement and Installation of
Kinescope and Associated Components

CAUTION: Use extreme care at all times in
bandling the kinescope or when positioning

or placing associated components aboyy the
neck of the kinescope. Never apply
than finger pressure, nor use any sidewise 4y
up and down force to adjust or replace
accessories on the kinesrope neck. Protectiye
goggles should be worn by personnel hgy.
dling the kinescope.

Mmore

Kinescope Installation
1. Turn the monitor POWER OFF and disconnect

the a-c line cord.

EDGE PURITY

MAGNETS (6) YOKE

GROUNDING
SPRING

DEFLECTION

YOKE CLAMP
SCREW
CONVERGENCE coIL
AND POLE PIECE
ASSEMBLY

BLUE CONVERGENGCE
MAGNET HOLDER

BLUE LATERAL
MAGNET ASSEMBLY

12 PIN
ON TOP

PURITY MAGNET
ADJUSTMENT TABS

PURITY MAGNET

RED cp

NV
MA ERGENCE

GNET HOLDER GREEN cp

NVER
Srohi GENCE

T HOLDER




2. Remove the top cover panel by nﬂ{.\slrning the
camlock screws located on top corners of the cover
and the back cover panel by loosening the (‘almlm‘I;
fastener located in each corner of the cover,

3. Remove the Kinescope socket, the R, G, and B
gun leads from the 3 Channel Video Amplifier
chassis, the deflection yoke plug from the Deflection
and HV chassis, the convergence yoke plug and the
blue lateral magnet plug from the Convergence
chassis.

4. Loosen the deflection yoke clamp screw (see
Figure 14) and then remove all the accessories from
the neck of the kinescope.
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5. Remove the bezel framing the kinescope by
Inmcning the camlock fastener located in each corner
on the bottom front of the bezel, and then lift the
bezel upward and outward to free it at the top of
the frame.

6. Remove the three screws in each of the upper
right and left corners of the frame (two screws are
on the top of the frame and one is in the front) and
the two screws that are on each side of the front
panel near the center. Now lower the loosened kine-
scope section of the front frame to the limit of its

anchor chains. (See Figure 15.)

BLUE LATERAL

REAR LINER

WIDER SECTION

PIN 12

MAGNET ASSEMBLY
ﬂl/ BLUE GUN

PURITY
MAGNET““‘“‘“ﬁ

___—BLUE CONVERGENCE
MAGNET HOLDER

CONVERGENCE COIL AND
POLE PIECE ASSEMBLY

PULL UP
RING

FRONT LINER

METAL SHIELD
(RAISED PART)

119052

Figure 15. Front Quarter View,

Kinescope Section Lowered
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(‘Inht_" to t he

ring ass \
the pull up nng 15. and lift t

brackets, see Figure
assembly oft the kinescope.

he puII up ring

; ing brackets
0. Lift the kinescope from the mounting bt

it on a soft, padded surface.

and place
ad shield liners from

10. Remove the metal shield a . .
the bell of the kinescope. Disconnect the high voltage
lead from the kinescope.

11. With the blue gun, at the top of the ki.nescopc,
in front (pin 12, see Figure 15) mark the kinescope
at the front and at the back (180° from the fr.ont
mark). Center the shield liners on these dividing lines
and fasten in place with black electrical tape.

12. Put the metal shield in place, with the raised
part centered between the two dividing lines.

13. Grasp the kinescope at the front edges (not by
the neck) so that the blue gun is at the top front and
place it in the mounting brackets.

14. Put the pull-up ring in place with the wider
separations at the sides and connect the high voltage
lead. Make sure that there is a maximum separation
between the ultor connector and the “bump” on the
pull-up ring (at least one-half inch).

15. Screw the hex nuts on the mounting bolts until
they are finger tight. Refer to Figure 15 and check
_that the kinescope is resting firmly in all four mount.
ing brackets and horizonrally centered in the mask
with the blue gun at the top. Before finally securing’
Fhe ‘mounring nuts make certain that the blue gun is
in line with the vertical axis of the tube (towards the
front). Then tighten the hex nuts firmly with a

- : :
rench, but exercise care to avoid excessive tightness

16. Plug the high volta into i
; ge lead into its {
Deflection and HV chassis. TR

B3T3g38 .0

\equa BEAM POSITIONING MaghzT
CENTERED OVER BLUE GUN POLE pjzcs

Figure 16. Blue Lateral Magnet and
Convergence Magnet Locations

back of the deflection yoke. Center the convergence
pole pieces over the pole pieces in the front end of
the kinescope guns. The opening between the two
magnets should be over the opening between the pole
pieces. (Refer to Figure 16.) The distance from the
convergence holder to the center of the blue gun pole
piece should be approximately 13/”, with the blue
coil positioned over the blue gun. The coils may be
identified by the color of the wires fastened to each
Viewed from the socket end of the kinescope, the

green coil should be on the left and the red coil on
the right,

3. Slide tl'1e red, green, and blue convergence mag:
net holders in unti] they touch the kinescope neck.

-4. Place the purity magnet over the kinescope neck
with the smal] tabs facing the bell, and slide it for
ward ulntil it touches the center convergence holder.
(See Fl'gure 14.) Then slide the purity magnet back
approximately V6" and move the red tabs together

: Place the blue lateral magnet assembly on ¢
€3¢0pe neck so that he magnet’s pole is centered

over the blue gup pole piece. (See Figure 16.)

Plf:g It’;:glezge kinescope socket into the kineSCOPef
into thejr X fror‘.n the red, green, and blue cathode
chassis. pyy i input jacks on the Decoder
tion ar-ld Hg s de.ﬂecﬁ(m yoke lead into the deflec

V chassis ang the convergence coil fead

and the bjye |
i atera] Magnet lead into the C onvergef‘ce

ki
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ALIGNMENT

The TM-21D Color Monitor is completely aligned
at the factory and requires no further adjustments of
this nature before operating. However, complete
alignment procedures are given should it become
necessary to replace components affecting alignment.
Normally, alignment of the stage or band pass circuit
in which the component has been replaced will
suffice.

3 Channel Video Amplifier Alignment

NOTE: procedures The
first method is the preferred; the second method

Two alignment follow.
may be used when no horizontal drive signal is

available. The test equipment used is the same for

both. Figures 17 and 18 are block diagrams show-
ing the test equipment setup for each alignment
procedure.

Recommended Test Equipment and Accessories
Tektronix Type 524-D Oscilloscope with low
capacity probe
RCA Type WA-21B Video Sweep Generator
RCA Type WA-7C Linearity Checker
1000 ohm, 15 w resistor
75 ohm terminations, 2

Clip leads, short length

Procedure (Preferred Method)

1. Connect horizontal drive to the linearity checker
and to the EXT SYNC jack 2J11-2]J12 on the De-
coder Chassis.

2. Turn the SYNC SEL switch, on the control panel
of the monitor, to EXT and if necessary "'lock in’" the

raster with the HOR HOLD control.

3. Adjust the linearity checker and the video sweep
generator for gated sweep output with no sync or
blanking,

4. Remove the GREEN, BLUE, and RED output
plugs to the kinescope. Remove 2V11 and 2V16 in
the Decoder.

5. Connect the GREEN, BLUE and RED input
terminals of the video amplifier together, using short
leads.

6. Terminate the video output of the linearity
checker with 75 ohms, then connect the gated sweep
output to the Video Amplifier input terminals.

7. Connect the marker from the sweep generator
through a 1000 ohm resistor to the r-f input terminals
of the linearity checker. Connect the sweep output
from the sweep generator to the r-f input terminal
of the linearity checker. Check that the sweep signal
to the Video Amplifier is flat to 8 mc. Terminate the
r-f input terminal of the linearity checker in 75 ohms.

8. Connect the scope with probe to the RED out-
put jack, 1J5 and adjust the sweep envelope for 40 v
+0 —20 volts peak-to-peak at .5 mc. Set the scope
on d-c and check that center clamping occurs at 180
volts.

SOURCE OF

HORIZONTAL DRIVE

A
2
o
0|2
i
RE VD
RFOISWEEP OuT WPUT  wowr. O]
= INPUT
V'DE':‘-;;“EESSE“’ 2 LINEARITY
HECKER
FLAT SWEEP TO = })_ ge‘f FOR
awmc S| MARKER EXT DRWE
GO QuT

KINE
SCOPE
2
&
SCH.VIDEQ AMP |0
GATED oa <d DRED
SWEE
L ogb INPUT oo |
TERMINALS
L oG o peERs |
h(-¥el
= OUT PUT LEADS
=2 TO0 KINE REMOVED
8958701-0

Figure 17. Block Diagram, 3 Channel Video Amplifier Alignment
Test Equipment Setup (Preferred Method)
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Figure 18. Block Diagram, 3 Channel Video Amplifier Alignment

Test Equipment Setup [Alternate Method)

Figure 18. Outout, Red, Marker at 5.5 ¢

9. Adjust 1L9 and 1L10 fo i
I maximum fl
to 5.5 mc as shown in Figure 19, + IPEeke

10. Connect the scope to
1J4. Adjust 1L6 and 1L7 for

Figure 20. (Maintain the sa
in step 8.)

the BLUE output jack,
the.response shown in
me signal conditions g

Figure 20. Output, Blue and Green,
Marker at 5.5 MC

Procedure ( Alternate Method )

1. Set ; .
at IN"I?_ HOR DRIVE switch on the linearity checker

2. Adj

= Just the sync output at the video output of the

videolt_)’ checker for -3 volts and connect it to the
; X

o .nput .on the Monitor; terminate the Decoder

1deo input in 75 ohms.



Figure 2|. Output, Linearity Checker, WV
Sweep P-P, .3V Sync. Horizontal Sweep Rate

5. Set the linearity checker for gated sweep output.
The gated sweep output will now contain sync, as
shown in Figures 21 and 22.

6. Connect the GREEN, BLUE, and RED input
terminals on the Video Amplifier together, using
short leads.

7. Remove the 75 ohm termination from the De-
coder video input.

8. Bridge the output of the linearity checker through
the Decoder video input and from the Decoder, using
coaxial cable, to the Video Amplifier. Terminate the
Video Amplifier terminals in 75 ohms.

9. Connect the marker from the video sweep gen-
erator, through a 1K resistor to the r-f input of the
linearity checker. Terminate with 75 ohms. Check
that the sweep signal to the Video Amplifier is flat
to 8 mc. (See Figure 22.)

10. Remove the GREEN, BLUE, and RED output
plugs to the kinescope.

11. Adjust the GREEN, BLUE, and RED peaking
coils as described in steps 9 through 11 of the Pre-
ferred Method.

12. When the alignment is completed, turn the
Monitor power OFF. Replace 2V11 and 2V 16, remove
all leads and terminations and restore connections for
normal Monitor operation.

Decoder Alignment
Recommended Test Equipment and Accessories
Tektronix Type 524-D Scope with low capacity
probe
RCA Type WV-97A VoltOhmyst
RCA Type WA-21B Video Sweep Generator
75 ohm termination

Dummy 6BQ7A (one heater pin removed)
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Figure 22. Output, Linearity Checker, .3V
Sync. Marker at 8 mc. 60 Cycle Sweep Rate

100 ohm 1/, watt resistor, 1/5 meg resistor, clip leads

Source of standard composite color bar signal

Sweep and Video Procedure

1. Turn the monitor power OFF.

2. Short crystal 2Y1 to ground. Ground the junc-
tion of 2R53 and 2R75 (located at 2V5 grid). Con-
nect a 1/, meg resistor from the junction of 2C30 and
2R62 to ground. Ground 2C34 on the side connected
to relay 2K1.

3. Remove 2CR6 and replace with a 100 ohm 1/
watt resistor (short leads). Remove 2V8 and replace
with dummy 6BQ7A.

4. Place TEST switch in CHROMA UNITY, posi-
tion 4. Place SYNC SEL switch in EXT.

5. Turn the APERT GAIN control fully CCW.
Turn 2C22 to maximum capacity.

6. Turn the Monitor power ON.

7. Connect the standard composite color bar signal
to the video input jack, 2J13.

8. Using a low capacity probe on the scope, con-
nect the scope probe to 2V14, pin 1.

9. Adjust 2L8 for minimum subcarrier response.

10. Remove the ground from 2C34. Ground the
junction of 2L9 and 2R67 and remove relay 2K1.

11. Connect the scope probe to 2V14, pin 6, and
adjust 2L9 for minimum subcatrier response

12. Replace relay 2K1. Remove the ground from
219 and 2R67. Ground pin 6 of relay 2K2.

13. Connect the scope probe to 2V5 pin 1, and
adjust 2L10 for minimum subcarrier response.

14. Remove the standard composite color bar signal.
Connect the sweep generator, properly terminated, to
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Figure 26. Input, Video Input 2J13, gy,
Junction of 2RI34,2RI35, and 2R|36.
Marker on 2.5 mc.

| tat
Figure 23. Input at Junction of 2R60,2R62, and

2R63. Output at 2VI4, Pinl. Marker on 6 mC.

Figure 24. Input at Junction of 2R60,2R€2, and
2R63. Output at Junction of 2RI34,2R|35, and
2R136. Marker on 5 mc.

Figure 27. Input, Video Input 2J13. Outout at
Junction of 2RI34,2R135, and 2RI36.
Marker on 2 mc.

Figure 25, Input, Video

Input 243,
V14, Pin |. JI3. Output,

Marker on 6 pc. Figure 2, Inout, 2ys, Pin |. Output, 2V6

Pin 8. Marker on .5 mc.
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! v Figure 3l. Input, Video Input 2J13. Output

Figure 29. Input i g

= Pi:"’g" Mi‘:igr z;“l "250”;"“’ V11, Blue Output, 0.6V B-W. Set Brightness con-
. . trol at 1/3 rotation.

Figure 30. Input, Video Input 2J13,0.7V B-W.
Output, Video Input 2J13.
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. ] 3
the junction ( K2,

: ; £
e 1 from pin 6 O | S5l
S i killer control, 2R27, full CCW.
T 5 - kaller ¢ y & : )
15, Turn the mlhn £ 2R27 is viewed from tube
('1)irwtinn;1| rotation of 2127
side of chassis.)
s
16. Connect the scope probe to 2y e
the sweep generator output for approximately -
1t 2V14 pi‘u 1. Set the marker on 6 mc. If ne}ce. (f ¥,
fadiit o ; > Wit er-
readjust 218 and 2L9 for a flat response with re
ence to 1 mc response. (See Figure 23.)

17. Connect the scope probe to the junction of
2R134, 2R135, and 2R136.

14, pin 1. Adjust
0.5 ¥

18. Adjust the sweep gencrator output to obtain
approximately 1 volt. Set the marker on 5 mc.

19. Adjust 2L14 for the response shown in Fig-
ure 24.

NOTE: Ringing observed is due to delay line

characteristics.

20. Connect the sweep generator output to the

video input jack, 2J13 and set the marker on 6 mc.
Set the scope probe on 2V14, pin 1. Set the CON-

TRAST control to mid-range position,

21. Adjust 2C103 for a flat response to 5 mc. (See
Figure 25.)

22. Turn the TEST switch to CHROMA VAR,
position 5. Vary the CHROMA GAIN control. This

should cause the high frequency fesponse to vary
above and below that shown in Figure 25,

2.3. Turn the TEST switch to CHROMA UNIT Y,

24. Turn the TEST switch ¢o MONo, position 3

Turn the color killer contr.
ol, 2R27, f
the marker on 2 mc, S e

25. The tesponse wil] |
\ € narrow hand
Figure 27. (Notch a¢ 3.58 mc .

»9. Adjust 2L17 and 2L18 to obtain , flac Fes

¢ as shown in Figure 29 Bong,

to 1.25 m _ ‘
s S EE ST switch to MOL\-(), posi

500, . . e
'l'u-rn the color killer 1.f:(mtr_<,ulj 2R27, fU”}' Cw ,Jr“ :
the SY.N(J SEL switch to EXT. uy
31, Turn the Monitor power OFF.

32. Remove the 100 ohm f_‘351.5t0r and feplace g,
>CR6. Remove the dummy 2\7_8 and replag, with
6BQ7A. Remove the I/, meg resistor from the J.““ttiml\
of 2€30 and 2C62 and the short from crysey 5y

33. Turn the TEST switch to CHR()MA UNI'[‘Y
position 4. Set the CONTRAST and PHASE COrltm[;

ide

at mid-range.

34. Turn the Monitor power ON,

35. Apply a 0.7 ¥, black to white composite ),
bar signal to the video input. Place PHASE contrg|
in mid-range. Place TEST switch to CHROMA VAR
position 3 (See Figure 30.)

36. Connect the scope probe to the blye outpuy,
Adjust the CONTRAST control to obtain 0.6 v black
to white output.

37. Adjust the PHASE and CHROMA GAIN cop.
trols to obtain a proper blue bar pattern. (See Fig.
ure 31.)

38. Turn the TEST switch to CHROMA UNITY,
position 4. If the pattern slopes up or down, adjust
2C103 slightly to eliminate the slope.

39. Check Phase tracking by varying the CON-
TRAST control to change the blue output from 0.2
volt P-P to 0.6 volt P-P. If mis-tracking occurs, the
Burst Control Oscillatoy Adjustment must be made.

4?0. Connect the Scope probe to the red output.
This Pattern should be the same as shown in Figure 32.

4.2.' Turn the TEST switch to CHROMA VAR,
Position 5. Conpecy the scope probe to the blue out-

just A
iw Sitct[?ees color. killer control, 2R27, sq that relay 2K2
to wide band Operation (Wide band is recog-



Figure 32. Input, Video Input 2J13. Output,
Red Output. Set Brightness Control at |/3
Rotation.

Figure 33. Input, Video Input 2J13. Outout,
Green Output. Set Brightness Control at 1/3
Rotation.

45. Increasing the CONTRAST control from 0.5
volt output will cause 2K2 to switch to color at
approximately 0.65 volt to 0.8 volt output, with no
subcarrier bursts present.

Burst Control Oscillator Adjustment

NOTE: Following this adjustment, the color killer
control, 2R27, should be reset according to the
procedure outlined in steps 43 and 45 of Decoder
Alignment, Sweep and Video Procedure.

1. Short crystal 2Y1 to ground. Turn the COLOR
KILLER control, 2R27, fully CW. Place SYNC SEL
switch to INT and the PHASE control in midrange.

2. Apply the standard colorplexed color bar signal
to the video input, 2J13. Check that the busst is 1 to 2
cycles from the trailing edge of the sync on the
standard colorplexed signal. Turn the BLU GAIN
control fully CW and adjust the CONTRAST control
to obtain 0.6 volt at the BLU output.

3. Connect the scope probe to 2V1, pin 5. Turn
the core stud of 2L5 out approximately 1/ inch.
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Figure 34. Input, Video Input 2J13. Outout,
Red Output, 0.7V B-w With Killer Fully CCw.
Set Brightness Control at |/3 Rotation.

4. Turn 2Z1 core all the way out and then turn it
CW for maximum burst signal.

5. Connect the scope probe to 2V19, pin 1, and
adjust 2L5 for minimum subcarrier on the pulse
observed.

6. Connect the voltohmyst to the arm of the bal-
ance pot, 2R23, and adjust the pot for zero voltage.

7. Remove the short from the crystal 2Y1. Connect
the scope probe to 2V9, pin 7, and adjust 273 for 15
volts; then reduce the voltage to approximately 5
volts P-P.

8. Ground the junction of 2L1, and 2R32, and con-
nect the scope probe to the red output.

9. Adjust 2Z2 for minimum “crankshaft” motion
(zero beat).

NOTE: Other patterns may be obtained, but the
correct one has a distinctive “crankshaft” appear-
ance.

10. Connect the scope probe to 2V9, pin 7, and
adjust 2Z3 for approximately 5.0 volts P-P. If neces-
sary, readjust 2Z2 for minimum crankshaft motion.
Maintain 5.0 volts P-P at pin 7 of 2V9.

11. Connect the scope probe to the junction of
2R102 and 2R110 (or D of 2T3), and adjust 2C71
for maximum amplitude. Recheck that the voltage at
pin 7 of 2V9 s still 5.0 volts P-P.

12. Remove the ground from 2L1, 2R32. “Lock-ia”
should occur. Short the crystal momentarily and note
that recovery is positive.

13. Connect the scope probe to the blue output.
Adjust 2Z1 for proper blue bars (Figure 31). Repeat
step 39 of the Sweep and Video Procedure.



Figure 35. Input, Video Inout 2J13. Output,

Red Output, 0.7V B-W Variable Brightness
Pulse.

Decoder Operation Test
1. Apply a 0.7 volt white, 0.3 volt sync,.0.3 volt
burst, colorplexed bar signal to the video input, 2]J13.

2. Place TEST switch in SCRN BAL, position 2.
Zero signal output should be obtained.

3. Place TEST switch in MONO, position 3. Use
the low capacity probe on the scope and connect it to
the red output. A colorplexed signal with subcarrier,
burst, and sync signals removed, but with a brightness
pulse present during blanking should be obtained.
Adjust the CONTRAST control for a 0.7 volt black
to white bar amplitude. Turn the BRIGHTNESS con-
trol through its range. This will cause the brightness
pulse to vary in the positive and negative direction
from black level. (See Figure 35.)

NOTE: Readjust 3L10 for minimum subcarrier on
steps.

Deflection and HV Alignment

Recommended Test Equipment and Accessories

Tektronix Type 524-D Oscillosc
ity probe

RCA Type WV-97A VoltOhmyst

RCA MI-21200-C1 Plate Current Meter

Electrostatic Voltmeter, 039 Kv

Series network consistin
€apacitor and a 109 K

ope with low capac-

8 of 2 0.01 mfd 499
1> watt resistor

 with 3V9 anq 3y,
Short clip lead,

Source of standarq Syac signa)

Horizontal Deflectioy

removed,

Figure 36. Outout, 3V5, Pin 7, 37y p.p,

5. Turn the SIZE switch to NORM; turn the HOR
HOLD the HOR CENT, and the HOR DRIVE (Ko
DRIVE is located on Deflection and HV chassis) ¢op.

trols to midrange.

3. Turn the HOR FREQ, the HOR STAB, and the
HOR LOCK-IN RANGE controls fully CCW; gy,
the HV AD]J control to midrange.

4. Remove the Horizontal Driver Tubes (GCDG)
3V9 and 3V10. Connect a short jumper across the
HOR STAB (sine wave stab) coil, 3L2. Connect the
0.01 capacitor —100K resistor network from the
“hot” side of the HOR DRIVE capacitor, 3C9B, to
the “hot” side of the HOR LOCK-IN capacitor,
3C9A. Connect a jumper across the AC RESET switch,
Connect the oscilloscope probe to pin 7 of 3Vs. If
necessary, for stable operation, connect the 1500-ohm
100-watt resistor from the tube cap of 3V9 to ground.

5. Turn the Monitor power ON and allow it 15
minutes to warm up.

6. Turn the SYNC SEL switch to EXT and apply
a sync signal from an external source to the EXT
SYNC input, 2J12, on the Decoder chassis.

7. Adjust the HOR FREQ coil, 3L1 for lock-in 4
sh_own in Flg.ure 36. (Both 3L1 and 3L2 were sealed
with glyptol in the final factory tests, so that it may be

t to adjust these cojls ) Disre ious
= ) : gard any spur
signal that might come from vertical serrations.

8. Connect the

of 3L1, 3L2, and
HOR sT

oscilloscope probe to the junction
! 3R12. Remove the jumper from the
AB coi) 3L2, and then adjust the HOR

9. R aveform such as shown in Figure 37.
Ref;:r :;’u;:: the MHOSCOPC probe to pin 7 of 3V?'
3L1; adlestmgure 36 and turn the HOR FREQ COI}:
the 311 a;m for maximum amplitude of A~
of lock-in w; Justment is turneq too far clockwise, 105°
10 will oceyy, If this happens, turn it CCW fof

lock-in apg
of “ A”. theﬂ Cw again for maximum ampﬁrudf



Figure 37. Output, at Junction of 3LI, 3L2,
and 3R12, 120V P-P.

10. After “A” has been adjusted for maximum
amplitude, reduce the amplitude 10 per cent by slowly
rotating 3L1 adjustment CCW. Do not exceed 10
per cent.

11. Turn the Monitor power OFF.

12. Replace 3V9 and 3V10. Remove the capacitor-
resistor network from 3C9 (A and B) and the
jumper across the AC RESET switch. Also remove
the 1500 ohm 100 watt resistor, if used.

13. Turn the Monitor power ON and allow it 10
minutes to warm up.

14. If necessary, lock-in with the HOR HOLD
control, and then repeat the adjustments described
in step 8.

15. Connect the VoltOhmyst to pin 3 of 3V9 or
3V10, and adjust the HOR TUNING coil, 3L5, for
minimum DC voltage.

NOTE: Lock-in is to be maintained and the kine-
scope set at cut-off (turn down BRIGHTNESS
control) throughout the remainder of this pro-
cedure.

16. Connect the oscilloscope probe to the junction
of 3L1, 3L2, and 3R12. Turn the HOR DRIVE con-
trol fully CCW.

41

Figure 3&. Output, 3Vd4, Pin 8,
Aporoximately 7V P-P.

17. Insert the MI-21200-C1 meter into the HV
REG CURRENT jack, 6J8. Set the HV AD]J control
for a reading of 1.25 ma of regulator current. Then
turn the HOR DRIVE control CW until the meter
reads 1.2 ma, or until the HOR DRIVE control is at
midrange, whichever condition occurs first. If neces-
sary, readjust the HOR STAB coil, 312, according to
the instructions in step 8; then readjust the HV AD]
control to obtain 1.2 ma.

18. Remove the oscilloscope probe. The regulator
current will now increase to approximately 1.205 ma,

19. If an electrostatic voltmeter is used to check
the high voltage level, a reading of 23KV + 2KV —
3KV should be obtained. The high voltage should
then be adjusted to 23KV by the HIGH VOLTAGE
ADJ (3R41) as indicated on the electrostatic volt-
meter.

Vertical Deflection Procedure
1. Place the SIZE switch to UNDER.
2. Adjust the VERT HOLD control for “lock-in.”

3, Set the VERT LIN controls (A and B) and the
HEIGHT control for a normal, linear raster picture.

4. Place the SIZE switch to NORM and connect
the scope probe to 3V4, pin 8. Figure 38 shows the
correct waveform.

MAINTENANCE

The RCA TM-21D Color Monitor is designed for
long periods of continuous operation with a minimum
of maintenance. Normal, routine station equipment
inspection and maintenance will insure trouble-free
operation of the Monitor.

Chassis that might require tube replacement from
time to time are readily accessible from the rear of
the Monitor. Virtually ail components, along with
tube pin sides of the tube sockets, are visible and

within easy reach when the side cover panels are
removed. This enables trouble shooting quickly and
facilitates signal tracing or component replacement.

The Convergence chassis contains passive networks,
therefore little or no servicing is required. However,
should component replacement become necessary, the
Convergence chassis may be removed from the Mon-
itor by unfastening the two captive screws holding it
to the front panel.
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TABLE 2. FUSE DATA

Location

-~ 48

]

: C hassis ; : *—‘\
Kating 17 v input o 1T1 primary
Amp 3 Channel Video AMP- 117 ¥, a6 inpur.m 2T2 primary .
1 Amp Decoder i . L ——— “_? ;_ ;(_.,-i_n_pm l.(l 5T-S [;rimary_ g
T R e ——
2 r\mp- e lj“:(i Eufliy_ — —'—__177_ ;_;r:_i;p_ll: :0_4?] primary = =
.
= TA;,],_ | power Supply S e _I'E)it_o___—‘——/(— —
S o | Pwewmy | s 000000
___2 ;1])_ 5 _l’t:w; S_up;l}’_ A | _inpil_“f_r_ec_[iﬁ_er 423 = U
L ATIP N =E _P{:’\’(.‘_F SUP;Y_ _glft_{i EfiﬁiL{LRl ===
" 4F7 -1/2 A;n;_ B _[’:)Tcr SUPPE e Ou_tpliﬂieciﬁer /iC_R;_Z__ . i
o L i R G o redifer LGRS 7
6F1 N 10 Amp TS e Mo;lajzomrol Panel, power line irgl_:_____
’ 6F2 10 Amp 5 M(mimr Control Panel, power line i:g-,:_____
[ 6F3 1.0 Amp Filament Reg Chassis Rear of Monitor on heat sink El;ﬂ_g_c};;; 1l

NOTE 1: The fuses in the Power Supply and the Monitor front panel are the neon glow tube type which will give immed;.

ate visual indication in the event a fuse blows.
NOTE 2: The convergence chassis does not require fuses.

TABLE 3. DC VOLTAGES*
3 CHANNEL VIDEO AMPLIFIER TUBE SOCKETS

Tube Type Function Pin Numbers
I 2 3 4
5 6 7 8 9
1V1 GAUS Video Amplifier 115 112
280
1V2 6BQ7A | Video Amplifier G T—%—_ii o 4] 200 | 110
— ‘8 =
1V3 6AUS Video Amplifier e 27 27 110 | —.03 .75 0
25 123 = s [ i)
1V4 ; 280
6BQ7A | Video Amplifier ——IT;—m——__________f__ 27 9.5 4 200 | 123
Vs | 6AUS | yig ~ =4 8 SR e
eo Amplj | 27 280
T — 2 _lﬁer L0 1o Hz_éah_-_'_z';'_‘“—“‘—‘—-—-—-—-— 2 145__~—0—~
= €0 Amplifier h“‘é—“-——s———q_________________h___z_z__ 9.5 2 200 | 110
6197 Video Amplif S N 160 27 I e B
e e T ] 150 0 [ 160 =33
—— 1 97 | Video Amplifie — LT | | s e v
1V : B e
. 124X7 | Etror Detector and Py '_'_'fi‘ = 0 TTH e
o= 1) Rectifier Ise —3.3 e | 150 0 160 =
1Vio 12A 3.3 11 27 e b |
X7 m 27 | 280 so | 150 | 27
i €tector and Pyjge Sl
e o er S AR e
T S B 27
£ Detector and py et 0 50 150
e ol Rectifier ulse g (T |
A2 6BQ7A M i 11 27 ‘_‘2_'_"“‘—--————- L——
e mplificr SN 7] 280 | so | 150 | 7
€ .
DECZZ ﬂfl(!asujz'mnentsWerek\1 270 140 _-__"""‘-*--—-_________
er-Typi 1 taken usin 160 2 | | ——
“al Waveforms 8 the same input s; 7 27 180 0
g Signal leve] and contro] — ] —L5 0
Ol settingg o; :
&S given in the firg; set of conditions ¢’



TABLE 4. DC VOLTAGES*
DECODER TUBE SOCKETS

43

|
Tube Type Funciion Pin Numbers
! 2 3 4 5 6 7 8 9
2\’_[ e 6ALS jhd Bm's_t_th;\i Detector 0 0 48 48 5.4 o i & oty
2V2 GANS gc:l%‘ltlance Tube and Subcarrier 1:; ___-;_2 i 0 48 4S 578 85 23 2_5_
scillator
2V3 GAWS Color Killer Amplifier and 0 | =32 | a4 48 48 155 155/ 88195 172 |
Color Killer Detector
2V4 GAWS Mono. Inverter Adder and = _IST _14‘5— 136 48 48 18.3 15418162 230
Aperture Inverter
2Vs GAWS Aperture Adder and Mono. 135 129 280 48 48 6.3 281 176 230
Matrix Divider
2V6 12AT7 Q Ampilfier and Q Matrix 136 47 | 485 48 48 280 124 | 135 48
Driver
2V7 0A2 Voltage Regulator +150 155 2.7 1.0.2 2.7 1-3_5 4.4 2 = ==
2Vs 6BQ7A Bright, Pulse Adder and Burst 144 | —44 17 48 _48 278 94 | 146 —
Keyer and Feedback Gate
2V9 6AWS Subcarrier Amplifier — —_ — 48 48 2.6 Al Tl 110
2Vio 6AWS Matrix B-Y Inverter and B-Y 135 124 280 48 48 18 14:5 [ 119 192
Matrix Driver
2Vi1 12AT7 I Matrix Driver and Red 280 124 136 48 48 280 136 137 48
Output
2Vi2 GAWS Sync Amplifier and Sync 54 | 44.5 280 48 48 355 1.2| 108 68
Clipper Driver
2V13 GAUS Sync Separator and Pulse 0 11.2 94 48 48 0 |—225 81 144
Inverter
2V14 6197 Chroma Monochrome Driver 6.2 4.6 114 48 48 146 0| 114 4.6
2Vis GALS Q Demodulator —7.7 | =77 48 48 0 O [E=E155 —_ —
2V16 12AT7 Green Output, Blue Output 280 135 136 48 48 280 135| 136 48
2V17 6197 Chroma Monochrome Driver 6.2 4.6 114 48 48 146 0| 114 4.6
2Vis8 6BQ7A | Sync Output, 2nd Video Ext 190 0 26 48 48 280 81 85 0
Sync Amp
2V19 Not Used
2V20 GALS I Demodulator 7.7 77 48 48 | 155 0 0 — —
2V21 | 6AWS | I Amplifier and I Delay Driver 30 27 1[N 155 48 48 | 185 44| 113 | 165
2V23 6688 1st Video Input Amp = = = = Ko ==, s 1= =
2V24 | 7119 2nd Video Amp = = =5 =7 =i o S A &

* These measurements were taken using the same input signal level and control settings given in

Decoder-Typical Waveforms.

the first set of conditions under



TABLE 5. DC VOLTAGES*
ION AND HV TUBE SOCKETS

DEFLECT
Pin Numbers \
. =T
Tube T‘P‘ Function i p 3 4 5 6 . _ﬁ\ff“
—_
110 90 == 90 =
AVl GALS HV Protection Pulse Detector 94 | 0 ik i e 1 \x|
3v2 (aBL: ; Kine Protection Bias and Kijne ‘
Protection Pulse Detector an
: = — 110 | —60 0 [
Kine Blanking Clipper 80 70 110 120 | ‘
Bt L Festas =)
V3 12AT7 Vertical Discharge and Cathode
Follower 95 | —12 0 110 110 400 95 100 “
|
V4 | 6Wo6 Vertical Output Amplifier — 110 370 260 110 - 110 100 |
3V5 6CG7 Horizontal Oscillator and rEy
Horizontal Control 180 | —70 0 110 110 165 —24 3 s
3V6 12AT7 Kine Overload Protection and =t
Sawtooth Generator 70 |—120 | —59 110 110 S0 | —47 0 | 110
3V | 6201 Pulse Gate Protection 385 400 400 400 400 395 270 385 W
3Vs 12AT7 Sync Amplifier and Vertical —
Oscillator 150 0 0 110 | 110 | 240 | —85 5l i
3V9 6CD6GA i
Driver = 0 9 == = 5 = =
3V10 | 6CD6GA | Drive
: = 2 ’ kel i — ool —
3ViL | 3B2 HV Rectifier = = o
viz | — Not Used = - e
3V13 | 6AU4 Damper e - == =
3V1i4 | 6AU4 Bomic — | 400 | — | 400 | 400 | —
3vis [ — Not Used e R =l d00 | 400 | —
Vie | 1XoB Focus Rectifier = e == = — e —
__3V17 gt HV Regulator 400 4 -~ = = = e -—':
00 o
3Vi8 | 6BK4 HV Regulator — =S = & 400 I
; 400 400 == | = =d
# These measurements were tak, = 375 s 400 = =

Decoder-Typical Waveforms.

en usin i
g the same tnput level and contro]

settings given in the first set of conditions under
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TABLE 6. DC VOLTAGES*
POWER SUPPLY TUBE SOCKETS

Tube Type Bt Pin Numbers
1 2 3 i} 5 6 7 8 9
4V1 6X4 Full Wave Rectifier = - 70 70 sk s 300 L ne
4V2 6080 Current Regulator 390 500 420 380 500 400 200 200 ==
4V3 6080 Current Regulator 390 500 420 270 390 300 210 210 =
-_4V4 6080 Current Regulator 270 390 300 270 390 300 85 85 T
4V5 6080 Current Regulator 180 295 200 180 290 220 84 84 =
- 4V6 12AX7 DC Amplifier . 300 200 200 210 210 390 195 200 21?
4V7 12AX7 DC Amplifier 150 80 80 85 85 270 48 50 85
4V8 12AX7 DC Amplifier 150 80 82 85 85 180 50 50 85
4V9 5651 Voltage Regulator 85 0 — — 85 — 0 == =
4V10 12AT7 Time Delay Amplifier and 140 0 16 85 85 140 16 16 85
Protection Voltage Amp.

# These measurements were taken using the same input signal level and control settings given in the first set of conditions under
Decoder-Typical Waveforms.
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IRT9

|

IC4

T méi:‘fs’ _‘_‘" .:’.;'
: -:@ ‘-

IRE2

IC27
IR4

IR43

IRE3

IR5

R4

IR7

Figure 39. Wire side,

IRIS
IRI7

L2
ICe

IRI4

IR54
IR52

.

145

3 Channel Video Amplifier Chassis

IR50

1J4 BLU
L7

IRE8




Iy g| 82082
/42| I18182
19182 1822
| g91y¥2| 2802
syz| 2602
* 880z (8L142
£Y2|Lp1Y2
£/142] 11402
2.1¥2| s9uz
ol492| €112
| _liszlosiue
ﬁ||MmmMWJ14 | osinz| c¥oZ
861482 | | 22| e£02
vSiy2 @ [ viyz| gidz
\ /6142 [ 621¥2] €¥02
_ luz | | osdz| 2ud2
_ +602 | |suuyz| wid2
“ 28142 | | scide| siyz
_ 69142 | | o212| sz
_ 1802 [ | 2242| 2542
1L¥2 | 18Y2| oL42
\ iiwz | | scyez| ssuz
_ o8YZ | | si¥z| 6202
cSlde | \ #CHZ | 6542
202 “ 902| ogyz
ing | 3ais | 3als
mew [ | LHOIY | 1437
= | [woLllog o1
21z | | <oL a1 No
€842 SLN3INOJWOD
vide
9142
2842
112
2,82
£.H2
642

W0L1108 OL
401 81 NO
SLN3NCdWO2

896811

PEIHZ
SeIYy2
9¢IH 2
£eiM2
2ely 2
I€1y2
‘| OElY2
621482
AR T4
22lde
£2l¥2
£102| €922
2102 L2142
inz| »992
gEH2 | v2IY¥2
2gyz| snuye2
1nozZ| 1902
9guZ | vilN2
9122| sIz
LEH2| 218142
2122| 09922
g8g¥2| 2.02
geyz| ¢z
obH2| 00I¥2
COIHZ | 6642
1202 | 2642
LEDJC | €6H2
2l142| v6u2
02142| g642
82142| 9642
slig2| .42
3Q1s | 34Is
1H9IY | L1437
W0Ll1l08 0L
40l 81 NO
SLNINOJWOD

COMPONENTS

2R190
2R19]

2RI86
2R187
2R189

TO BOTTOM
2627

ON TB TOP

Fiaure 40. Wire Side, Decoder Chassi




[ COMPONENTS
ON TB TOF
TO BOTTOM

IRTC
ARTI
3cl4
3C15
3CI13
3R
3RI0
3C7
3R8
3R6
3RS
3R7
3R5
3R4
3C3
3c2
3R3
3RTE
3R7T
3RT4
3RS
3Ca9
3R50
3R5|
3R49
3R48
3R44
3c29
3R45
3R42
3R43
3R58
3R56
3C39
3PCA
3Ri9
3RI

e —

18970

3Ri02

3RE4
3R99
3C44
3c43
3RI03
3R8E
3R84
3R91
3RS0
3R89

3R96

3R85
3R95
3RI09
3CR5
3CR4

3CR3

3R94




COMPONENTS
CONNECTED ON
OUTSIDE LuGSs OF
TBS, TOP TO

4R39 4R40

4RI12
i

4C3 4Cl 4R7I
/ / e

4RI3 4RI|

4RI10
=

BOTTOM

LEFT rTﬁer

l.: C"

SIDE SIDE r““;‘—-—-—-—q
4RAT7 4C |6 =)

4r32| | 4r38 mE:g

4R 33| | 4R35 Bl e

4R20| | 4R34 ] O
4RI | | 4cz0 =olsjcrc e

O <t

4R17| | 4rR59 g%;e e
4Rr16 | | 4Rr56 5555

4R15| | ars58 COoom

4R|4 4R55 e
4RI8 4R57

4¢ci0 | | 4ar54

COMPONENTS
CONNECTED ON
OUTSIDE LUGS OF
THS, TOP TO

BOTTOM
LEFT RIGHT
SIDE SIDE

4RE2
4C 19 4R65
4RE63 4C| 4
4R 22 4R43

4C9 4C15
4R2| 4R44
4R25 4R 3|
4R52 4C2|
4R5|

4R50 4R70
4R49 4R 28
4R 30 4R75

= — <9
= I“""’wpw
< DLOGINN
- Eluomeo® |,—I.|..II(-:?.-l:liiﬂ':l:z
-1 72 w w e
b qd“'{l"rv

?igure 42. Wire Side, Powe

94120
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Figure 43, Wire §



3 CHANNEL vip

£ AMPLIFIER

AVEFORMs
Conditions for wavefom, Pictures 1P1 ¢
Input: 0.5y B-W
Syn':: 20 v: “P'Pr

hrough 1P 11
at Red Il'lpuf
oximqh,_.‘y

. ' B-W
IPl - IV4, pin 2, 0.5 V B- IP2 - IV5, pin 7, .05V

o

. 8,3.5 \ Bk
5\ PP [P - Junction 1023, L8, IR68
IP3 - IV5, pin 2, 5V P-

pin 7, 120 V P-P DC Level
180 V at Tip

iP6 - IV,

' Level
IP5 - Red Qutout 45 V bW pC
|80 V at Black

deo Amplifier (Sheet 1 of 2)
eo

Vi
Channel
44, Typical Waveforms: 3
Figure 44.
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IP9 -

IVI2, pin 2, 5V P-P

pg - V12, pin 7, 28 V P-P

IPI0 - Junction 1C27,6TB1-10
|15 to 40 V P-P



1. Conditions for
IPpm: 0.7 V B.w Co
Contrast: 0.5 v B.w
Brighhwss: lop of br
Sync Sel: Internal
Aperture Gain: Maximum
Test Switch: Chromg Unity
Blue and Green Gain: Sey for prope ba

2. Conditions for waveform ni s

2Pl - 2J13, 0.7 V B-w

P4 - V17, pin 6, 12.5 V B-W
DC Level at Pulse Tip 155 V

2P3 - V17, pin 9, 1.25 ¥ B-W

"P6 - Junction 2634, 2Kl oin I,

2P5 - V|4, pin |, 0.85 V B-W 22 ¥ P=P

eforms, Decoder (Sheef 1 of 5)

Figure 45. Typical Wav
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7 B-W 2|: |0 - 2V8, pin |, 5.0 ') per
2P9 - 2”4, pin /7,

P11 - 25, pin 2, 5.1 V B-W

2P12 - 2V5, pin I, 5V B-W

-p
€l =201 pin Zo).5 VP

YPicul Way vefo orms, Decodep (Sheet 2 of 5)



2P15 - 2V21, pin |, 2.6 V pp

2Pl6 = 211, pin 3, 1,22y p-p

2P17 - 2V6, pin 2, 1.3 V P-P 2P18 -2V6, pin 8, 0.9 V P-P

2PI9 - V10, pin 7, 0.65 V P-P 9P20 - 2V10, pin I, 1.02 V P-P

2p22 = oVi6, pin 8, {)1.47 V B-W
- TPUT
(GRN OUTPUT)
pecoder (Sheet 3 of 5
rms,

Figure 45. Typical wavefo
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' V P-p
| 5. _ 2V|2, pin 9, 90
2pP23 - V11, pin s,T()J.5 } i
(RED OUTPU

- in9, 135V P-P
2P25 - V|3, pin 7, 35 V P-P 0 DC on 2P26 HS:IIS, ;,:.gep o
Sync Tips, Hor. Sweep Rate

2P27 - VI8, pin 8, |5 to U v p-p

2P28 - VI8, pin 8, |5 to 4O y P-P
Sync at Hor. Sweep Rate Sync Output, Vert, Sync Interval

2P29 - 2V8, pin 7, 80 V p-p zpsng IeAt]AnOd
vel 32

€ of 2CR5, 32 v P-P
V (Video Interval )

Figure 45, Typical " _
qvefor.. Dec‘o der :
' (Sheet 4 of s,



2P31 - Junction 2CR6,217,2R68
12.0 V¥ B-w

2P33 - 2V9, pin 7, 5.0 V P-P

2P32 - V1, pin 5, I4 YV P-pP
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pictures 3p1 thr

Con
Scan: Normal
Linearity: Normal Picture
Size: Normal Picture
NOTE: DC Level also shown on P12

3P| - 3v8, pin 2, 30V,
Sync at Hor. Sweep Rate %
2 - 3V8, pin |, 50 V P-P

3PY = Ju :
nCt|0n 3Ll
s3L2.30
s 12,3R12,

3P6
= Junct;
Ction 3039, 3R56, 3PC1, 80 V b_P

Figlﬂ'e
46. 1 Vi
Ypi Ewed
Plcal wq,, forn at Vert. Pulse Rate)
n and
Hy (
s‘leef 1
of 2)



3P7 - 3¥3, pin 2, |3V P-p
(Vert. Sweep Rate)

3P8 - 3W4, pin 5, 30 y pp

(Vert. Sweep Rate)

3P9 - 3V4, pin &, 7 V P-P 3P0 - 3V4, pin 3, 1760 V P-P
(Vert. Sweep Rate) Sawtooth 360 V: Pulse 1400

3P|2 - 3V6, pin |, 38V P-P
3PI1 - Junction 3Ve, pin 1, 3R78, DC Level 72 V Hor. Sweep Rate

110 V P-P (Vert. Sweep Rate)

46. T v [Sheef 2 2)
HV (Sh $ 2 of

¢ ical Waveforms. peflection and

Figure 46. Typ ;
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KINESC

6P| -
| - Transformer - 6T| - Secon
36 V P_p daryl

OPE VOLTAGE REGULATION
WAVEFORMS

waveform pictures 6P| and 6P2
V. AC

6P2 -
6CRI and 6CR2 Cathodes. | 5Y
9 P"P



swffb"‘f No.

el .
1C 2A/B
163

1C4

1C5

1(6 to ].CS
1€9 to 1C11
1C12
1C13A/B
1C14
1C15
1C16
1C17
1C18, 1C19
1C20, 1C21
1C22A/B
1C23
1C24
1C25
1C26A/B
1C27
1C28
1C29
ICR1
1F1

Wi a2
1]3

174

1J5

1K1

1L1

11.2

1L3

1L4, 115
1L6

1L7

118

1L9
1L10
IP1, 1p2
1P3

1P4

1Ps

TM-21D CZQETS LIST 61

.

e ' MI'40226 D
Stock No.
______"_'“__‘-—~—-_______h__”f‘-\'('ri;,”(m
3_CHANNEL VIDEO AMPL‘F';E__EE‘\
L e R G R
CAPACITORS: E_%—__"———-—H—_______________
Paper, 0.1 nf. & 100 ——
214852 Elc’.ctrolytif i 50 /11%/5’ : ;{]i ;07
Paper, 0.1 f, 3107, 4g9 , O *100% -10%, 450/50
Paper, GOLUE = 0% 40g .
99133 Electrolytic, 10 uf, +509 S0
Paper, 0.1 puf, + 10%, 400 o, v
Not Used
. P:liper, 0.1 pf, + 10%, 400 v
214852 Electrolytic, 50/10
e - 1’107?,tf60t30% -10%, £100% -10%, 450/50 v
Paper, 0.01 pf, +10%, 400 v
99133 Electrolytic, 10 uf, +50%, -10%, 450 v
Paper, 0.1 uf, + 10%, 400 v
Not Used
Paper, 0.1 uf, +10%, 400 v
214852 | Electrolytic, 50/100 uf, +50% -10%, +100% -10%, 450/50 v
Paper, 0.01 pf, +10%, 400 v
99133 Electrolytic, 10 uf, +50% -10%, 450 v
Paper, 0.1 pf, +10%, 400 v
99295 Electrolytic, 20/20 uf, 450 v
Paper, 0.1 pf, +10%, 400 v
Paper, 0.1 pf, +10%, 200 v
95320 Mica, 47 puf, £5%, 500 v
59395 Rectifier: crystal diode (IN344)
14133 Fuse: 1.0 amp.
Not Used ]
210359 | Connector: female, green tip jack
210358 Connector: female, blue _tip. jack
203532 Connector: female, red tip jack
206744 | Relay: DPDT
209846 Coil: peaking
205845 | Coil: peaking
94876 Coil: peaking
209846 | Coil: peaking
205845 | Coil: peaking
94876 | Coil: peaking
200846 | Coil: peaking
205845 | Coil: peaking
94876 | Coil: Pezkiﬂg
Not Use b
Connector: greet “k Ja;k
. blue tip Ja€
213455 | Comaestor” *, ip jack
213493 Connectoti re
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(//,__,._-ﬂ—f"r-‘“""
S'ymbof No. ﬁi’ h___ﬂ_ﬂ_,_/
I e 5
RESISTORS!
Fixed, (_.'nm;‘msi!:'mf, Unl
IR1 Not Used :
o 470,000 ohm, * 10%, 72 W
1IR3 213757 | 15,000 ohm, £5% 3 ¥
1R4 270 ohm, * 5%, 2 W
IRS 470,000 ohm, *10%; W
1R6 910 ohm, * 5%, 2 W
1R7 513758 | 20,000 obm, * 5%, 3 W
1R8 213756 10,000 ohm, +5%, 3w
1R9 10,000 ohm, * 10%, va W
1R10 213759 | 2200 ohm, * 5%, 5 W
1R11 8200 ohm, 5%, /2 ¥
ig;z 20 ohm, +5%, Lw
IRIzji 8200 ohm, +5%, 2 W
52 22,000 ohm, * 5%, 5w
By 3.9 meg ohm, * 5%, 5w
e 8.2 meg ohm, +10%, b w
inile 220,000 ohm, *57%, w
IR19 Not Used
1R20 22,000 ohm, +5%, 2 W
1R21 1 meg ohm, +10%, /2
1R22 2200 obm, +5%, /2 W
1R23 150 ohm, *5%, %
1 ’ y P2 W
1R24 213756 | 10,000 ohm, +5%, 3 w
1R25 - 470,000 ohm, +10%, % w
1R26 Not Used i
1R27 91,000 ohm. +
, , £5%, 1
1R28, 1R29 15,000 ohm, +5% 2:
IR30 to 1R35 13,000 ohm, +5% 2 w
1R36 Not Used
1R37 470,000
Sl 213757 | 15,000 oﬁz‘“’é 10%, % w
1R39 270 ohm, L ‘17/0, 3w
1R40 270,000 ohm ) 2 W
1R41 4 » 25%, %
00 o o
1R42 2900 k. 550" 1%, % w
1R43 0 olae 5%, % w
1R44 21378 Foapo % w
1R45 213756 /900 ohm, + 5%
10,000 o, 3w
IR46 ] Ohm, + 5?
10,000 0, 3w
1R47 213759 ohm, +10%, !
2200 oh 0, 12 W
1R4 s
8 8200 Oh L 5 w
1R49 20 m, +5%, %
IRSO ohm i » /2 W
820 { ‘5%3 ]/2 w
IR51 0 ohm
;s 50
\J 22!000 Ohm +o, 2 v
e, | 3*9meg h’_s%’%w
ohm, 501
o V2 W

ess u!beru.lfs

e spec ified




5.}rffi‘£?9! No. Stock No. My T s
; T e O D i
]RSZ 8L meg ohm, 4 107 1/ "‘---.____i__:‘_‘:’f’l’irm
1R53 ‘:i“{‘ou() “]‘lm' | SU.':I"',I ;.)WW _--._____h____‘—-——____‘_
R54 | ,000 ohm, 459, 5’ i
1855 to 1R60 Not Used LA
; 470,000
1R61 I ? ohm, +10% 1y
R62 213757 .I 5,000 ohm, + 59 { % w
|R63 270 ohm, +5% 1,
6k 213757 | 470,000 ohm, 10, 1,
IRGS 910 Ohm’ 507 ]}{, w’ 1w
[R66 213758 | 20,000 ohm, +5% 3
RET 213756 | 10,000 ohm, + 59 s )
1R68 10,000 ohm, 110;6 ]/w
1R69 213759 | 2200 ohm, +5%. 5 ,wz ¥
IR70 8200 ohm, +5%, I w
IR71 20 ohm, +5%, Y4 w
1R72 8200 ohm, +5%, 2 w
IR73 22,000 ohm, +5%, % w
1R?4 3-9 meg ohm, iS%, % w
1R75 8.2 meg ohm, +10%, % w
1R76 220,000 ohm, +5%, Y w
1R77, IR78 470,000 ohm, +10%, % w
1R79 47,000 ohm, +10%, % w
IR80 10,000 ohm, +10%, % w
1R81 15,000 obm, *5%, 2 w
IT1 58619 Transformer: filameﬁt
XF1 48894 Holder: fuse
1XK1 68590 Socket: relay, 8 contacts
1XV1to 1XV12 94926 Socket: tube, 9 contacts
Miscellaneous
207974 | Cover: insulating, capacitor cover
19820 | Plate: insulating, capacitor mté:
DECODER CHASSIS
- CAPACITOR
1 200 v
Paper, 0.1 pf, +10%, -10%, 300 v
_10%. 450 v, +100%, -10%,
;ng/D 214851 | Electrolytic, 80/10/‘40/30 1305 0% L
2(:2 Not Used
2C Paper, 0.01 pf; y10%; 4007
ZC?) Not Used 400 ¥
. Paper, 0.01 uk, =10%. e
ZCZ; Paper, 0.22 pf, * ;0%;020 E
! . 0%
59005 | Mica, 10 puf, 21077
359 to 2C12 | el
13
2C14
2
< S 206225
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e ——

r 5 mf'ﬂi _\'_-J.

2C16, 2¢ 17
2C18
2C1v
2C20
2C21
2C22
2023
2C24
2C25, 2C26
2C27
2C28
2029
2C30
2C31
2C32
2C33
2C34, 2C35
2C36
2C37
2C38
2C39
2C40
2C41
2C42
2C43
2C44
2C45
2C46A/B
2C47
2C48
2C49
2C50
2C51
2C52
2Cs3
2C54
2C55
2C56
2Cs57
2C58
2C59
2C60
2C61 to 2C64
2C65
2C66A/B
2C67

s ST

206225

57602
90613

214636

39644

59307
99133

99133

99133

214840
214875

98422

99133
101200
54598
102646

214875

99582

99133
214850
99133

EESEIR

L

¢ 10%, 400 v

0,01 pf,
v 10%, 200 v

Papet,

Paper, 0.1 puf, J
Paper, 0.01 pf, +10%, 400 v

Fixed, ceramic, 2 ppf, 500 v
paper, 0.01 pf, * 10%, 400 v
Variable, ceramic, 5 - 25 pyf
Fixed, mica, 680 ppf +10%,
Paper, 0.22pf, * 10%, 400 v

300 v

Not Used
Paper, 0.22 pf, # 10%, 400 v

0.22 uf, £10%, 100 v
Paper, 0.1 uf, +10%, 200 v
Not Used
Variable air, 7 -102 puf
Not Used
Paper, 0.22 pf, +10%, 400 v
Mica, 470 ppf, +5%, 500 v
Not Used
Paper, 0.1 pf, +10%, 200 v
Fixed, mica, 33 uuf, +10%, 500 v
Electrolytic, 10 uf, -10% +50%, 450 v
Paper, 0'47Pf’ +10%, 200 v
Electrolytic, 10 pf, +50%, - 10%, 450 v
Paper, 0.47 f, +10%, 200 v
Paper, 0.1 pf, +10%, 400 v
Electrolytic, 10 pf, -10% +50%, 450 v
Paper, 0.22 uf, +10%, 400 v
Electrolytic, 50/80 uf, -10%, +50%, 475 v
Fixed mica, 120 puf, +1%, 500 v
Paper, 0.01 pf, + 10%, 400 v
Fixed mica, 100 puf, £+10%, 500 v
Paper, 0.22 pf, + 10%, 400 v
Paper, 0.047 uf, + 10%, 400 v
Electrolytic, 10 puf, -10%, +50%, 450 v
Ceramic, 3.0 ppf, 5%, 500 v
Ceramic, 12 ppf, +5%, 500 v
Ceramic, 18 puf, +5%, 500 v
Paper, 0.01 rf +10%, 400 v
Paper, 0.22 uf £10%, 400 v
Fixed mica, 120 Hef, +1%, 500 v
?tipe;, 0.22 pf, +10%, 400 e

ix i
P i i
EIectrontiC, I,Opf -0,1{5 g
EIectrolytic, 150./]i50 ?’ fell ol

kL -10% +100%, 250

Electrolytic 10
’ f. 10
NoUsed . | 0% +50%, 450 ¢
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_gymbo! N Stock No, | Bl ——
s ! Not Used m“=“(“””"“”\
e 98409 Fixed mic B, O
g?;? 57(.302 Variable (:ri?‘li{flls 'Zl[)/ 500 v e
2("?2 99689 L& eramic, 2.0 e, 500 : pucf
26?3 I aper, 0.47 uf 10%, 200
2C74 B Paper, 0.1 uf, +10%, 400 v
275 97793 Mica, 82 puf, + 10%, 500 v
2C76 102646 Ceramic, 18 Ak, o5 v
2 7, 500
2C77 Not Used i
= Paper, 0.1
2C-g 214874 lea 82 ,L;;f . 1;0%5330 Y
2080 t0 2C82 98416 Mica, 180 puf, + 1%, SOOVV
2083 206324 Mica, 68 ppuf, + 1%, 500 v
2C84 Not Used
285 99133 Electrolytic, 10 uf, -10% + 509 450
2C86 Paper, 0.47 pf, +10%, 400 v T
2C87 Paper, 0.033 pf, +10%, 400 v
1088 Paper, 0.1 uf, +10%, 400 v
2C89 Paper, 0.47 pf, +10%, 200 v
2C90 Paper, 0.022 pf, +10%, 400 v
2091 Paper, 0.22 pf, +10%, 400 v
2092 99160 Mica, 120 puf, +5%, 500 v
2093 Paper, 0.47 pf, +10%, 200 v
2C94 214737 | Electrolytic, 1000 pyf, - 10%, +250%, 15 v
2C95 98409 Mica, 27 ppf, +5%, 500 v
2C96 Not Used
2C97 Paper, 0.33 pf, +5%, 400 v
2C98 Not Used
2C99 Electrolytic, 25 pf, 150 v
2C100 Electrolytic, 250 pf, 25v
2C101 Electrolytic, 40 pf, 150 v
2C102 Electrolytic, 250 pf, 12 v
2C103 Ceramic, 5-50 ppf
2CR1 Not Used
2CR2, 2CR3 98509 Rectifier: crystal diode (IN584)
2CR4 Not Used
2CRS5, 2CR6 59395 Rectifier: crystal diode, (N34
2CR7 08509 Rectifier: crystal diode, (1N52A)
2CRg 99483 Rectifier: crystal ghate) (INsé;
4R e e e
2CR10 98509 Rectifier: crystal diode, (IN58
iCRll 207403 | Diode, (IN100) |
23? . 214942 Delay Line: “M jei:y
21)1'_2' 2DL3 214943 | Delay Line: Ll
1) Mosilisee . . 11y ael
2FI..S 214994 Delay Line: 2 | elay
1\ 205121 Fuse: 1.0 amP
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RS L e
Not Used
f;i‘ 3k 32660 Connector: male, 2 contact
; ]'{] 08258 Connector: male, 4 contact
] y .ctor: female coaxial
2]11 to 2] 14 51800 Connect ’
2K1, 2K2 215302 | Relay: DPDT
K3 513979 | Relay: sync interlock
211 205518 Coil: RF Choke
21.2 to 214 Not Used
2L5 210531 Coil: peaking
2L6 204681 Coil: RF choke
217 203437 Coil: video
AR, 2L 214858 Coil: peaking
2L10 213198 Coil: peaking
2L11 205518 Coil: RF choke
2L12 202911 Coil: RF choke
2L13 214924 Coil: RF choke
2L14 214859 | Coil: peaking
2L15 204755 | Coil: peaking
2L16 204754 | Coil: peaking
2117 214860 Coil: peaking
;ilB 214861 | Coil: peaking
2L;9 214945 | Coil: delay line
2L2f13 202911 | Coil: RF choke
Not Used
RESISTORS:
Fixed com iti
IR1 position unless otherwise s A
IR2 1 meg, ohm * 10%’ % = Pe thzed
2R3 Not Used
2R4, 2R5 ;meg’ obm +10%, 7% w
2R6, 2R7 ot Heeg
: 214941 | ww, 20,000
2R8 to 2R10 IR ohm *5%, 5 w
2R11 Not Used
2R12 27’000 ohm, +10%, 1 w
2R13 7}000 ohm, + 10%’ 1 w
2R14 Not Used
2R15 ;9{“63, ohm +10%, 1 w
2R16 . ;000 ohm +10%, 2 w
2R17 70,000 ohms +10%, % w
2R18 Not Used i
2R19 5600 ohm + 5% .2 %
2R20 1 meg, ohm +10%, 1
2R21 18,000 ohm + 10‘7’ 12 w
¥ 9 w
2R22 15,000 ohm + 10%, Y
2R23 1 mep, + y .
214847 g! —5%, %W
2R24 Variable’ 250 000 h
2R25 1 meg, ohm 1’5% £ m +10%, 2 w
390’000 oh 2 i
ne 10%’ % w




m:’_— Stock No. M‘H‘H‘H-EEH_‘
V 100 m_m____—_ B “vs:‘%‘h‘“ .
ZRZE o \r:_“;ﬂhh,“h:z(; ‘I(}f e ey p_'”w_i . \
ané 1 meg, ohm 4 l:){‘m l;"f“‘ £10%, 5 ___-"__"""--__‘_‘_“___‘hhh
IR” 270,000 oh W y
RY 6800 ol B
30 3 S El0%, 2§
o 6,000 ohm + 55 5
;Rﬂ 10,000 ohm + 107 1
1333 33,000 ohm + 10%, Y
s 1000 2 W
R34 ohm & 10%, % w
. 2200 oh
R3S m £5%, 1 w
R R
37 2,000 ohm +10%, 1
,gs 27,000 ohm + 10;:’ f:
R 150,000 ohm +10%, 1
JRA0 39,000 ohm +10%, 2 w
7R41 Not Used
JR42 to 2R47 Not Used
IR48 to 2R51 Not Used
2R52 100,000 ohm +10%, % w
IRS3 100 ohm +10%, % w
JR54 100,000 ohm +10%, Y w
IR55 to 2R57 Not Used
1R58 110,000 ohm +5%, 1 w
1R59 15,000 ohm £5%, ¥ w
2R60 10,000 ohm *10%, % w
R61 Not Used
1R62, 2R63 100 ohm +10%, % w
2R64 39,000 ohm +10%, 1 w
2R65 214937 | ww, 3000 ohm +1%, 10w
2R66 1 meg ohm * 10%, w
IR67 214902 | 100 ohm 1%, 1 w
IR68 4700 ohm *+10%, % w
IR69 6800 ohm 5%, Vw
i;gg 100,000 ohm +5%, %2 % 2
R 205550 Variable, 50,000 ohm *10%, 2
- 214884 | 2320 ohm 1%, /2 ¥
o 214896 | 13,300 ohm * 1%, 72 W
R 214808 | 24,000 ohm 1% %%
R 1000 ohm +10%, /2 ¥
Ry 470 ohm *10%, //
R7g 1000 ohm £10%
7 43,000 ohm +5%, 1
; 2Rgg 214894 8870 ohm * 1%, ¥ e
Rg 680,000 ohm * 10%’
| 2Rg, 214903 | 1740 ohm +1%, 1 %w
8 214889 | 3320 obm +1 e
214808 | 24,900 ohm ! %’ :




Symbol No. Stock No.

2R84

2R85

2R 86 214886
2R87

2R88

2R89

2R90

2R91

2R92

2R93

2R 94

2R95, 2R96

2R97

2R98

2R99

2R100 78907
2R101 214882
2R102

2R103

2R104 206913
2R105 214940
2R106

2R107 216311
2R108

2R109 214883
2R110
2R111,2R112
2R113 214885
2R114 214906
2R115 214895
2R116 214887
2R117,2R118
2R119, 2R120
2R121 216899
2R122 214886
2R125
2R124 214904
2R125 214883
2R126
2R127
2R128
2R129 214892
2R130 214896
2R131 214891
2R132 214893
2R133 214888
2R134 214897

Description

680,000 ohm + 10%, ¥ w
27,000 ohm +10%, 1 w
2940 ohm +1%, Y w
39,000 ohm #10%, 1 w
ww 2700 ohm + 1%, 5 w
15,000 ohm + 5%, 1/ w
470,000 ohm +10%, ¥ w

27,000 ohm +10%, 1 w
10,000 ohm +5%, % w
39,000 ohm + 5%, ¥ w
6800 ohm +5%, 4 w
6200 ohm +5%, ¥ w
7500 ohm +5%, % w
100 ohm +10%, ¥ w
180 ohm *10%, % w
ww, 4000 ohm +5%, 5 w
100 ohm +1%, Y% w
20,000 ohm +5%, Y5 w
470 ohm +10%, % w
Variable, 1000 ohm +10%, 2 w
ww, 14,000 ohm +5%, 5 w
1 meg ohm +10%, % w
5110 ohm +1%, 1 w
100,000 ohm +10%, % w
1430 ohm +1%, Y w
20,000 ohm *+5%, % w
1 meg ohm +10%, ¥ w
2740 ohm *+1%, ¥ w
18,200 ohm +1%, 1 w
11,000 ohm *1%, ¥4 w
3010 obhm +1%, % w
1 meg ohm +10%, ¥ w
27,000 ohm +10%, 1 w
5490 ohm *1%, Y w
2940 ohm 1%, % w
1 meg ohm +10%, % w
3010 ohm +1%, 1 w
1430 ohm +1%, ¥ w
39,000 ohm +10%, 1 w
1 meg ohm +10%, ¥ w
27,000 ohm +10%, 1 w
4420 ohm + 1%, b w
13,300 ohm +1%, % w
3480 ohm +1%, b w
6980 ohm +1%, % w
3090 obhm +1%, Y w
19,100 ohm +1%, % w




[ty W e s
Symbol No.
2R135

2R136

2R137

2R138

2R139

2R140

2R141
2R142, 2R143
2R144

2R145

2R 146

2R147

2R 148

2R149
2R150

2R151
2R152, 2R153
2R154

2R155

2R156

2R 157

2R158
2R159, 2R160
2R161
2R162 to 2R164
2R165

2R166

2R167

2R168

2R169
2R170

2R171

2R172

2R173

2R174

2R 175

2R176

2R177

2R178

2R179

2R180

2R181

2R182

2R183
2R184

2R185

‘S‘fO('k J\I 0.

214898
214899

52443

52443

214895
52598
214892

214882

214894
214884

214895

2R186

[

.

—
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Descr:’p;,‘on

24,900 ohm + 1%, Y w

26J000mn11%,¥éw
Not Used

27,000 ohm + 10%, 1 w
Variable, 20,000 oh
Not Used

20,000 ohm + 10%, 2 w, variable
27,000 ohm + 10%, 1 w

m +10%, 2 w

11,000 ohm +1%, 1
200 ohm + 10%, 2 w
4420 ohm + 1%, 1/
8.2 meg, ohm +10%, 2 w
Not Used

100 ohm +1%, Y w

Not Used

16,000 ohm +5%, % w
100 ohm +10%, Y w
4700 ohm +10%, % w
100 ohm +10%, % w
220 ohm +10%, ¥ w
100,000 ohm +10%, % w
100 ohm +10%, ¥ w
8870 ohm +1%, % w
2320 ohm +1%, % w
Not Used

2000 obm + 5%, 2 w
1.5 meg ohm *5%, Lw
10,000 ohm #*5%, 2 w
4700 ohm +5%, 2 W

39 ohm +5%, s w

2000 ohm +5%, 1 w

2 meg, +5%, AW
91,000 ohm +5%, 2 W
2.4 meg +5%, /2 W
8200 ohm * 5%, Y w
56,000 ohm * 5%, 2 W
270 ohm *57%, 1w
200,000 ohm *5%, Y w
33 000 ohm * 5%, 2 W
56 ohm 5%, Yo w
91,000 ohm *5%; Vow
13,000 ohm * 5% 2w
430 ohm *5%; ‘Awlr
56,000 ohm *57%; VW

18,000 ohms 5% Yw

Film, 11,000 oh® +1%, B ¥

Film, 1.0 meg ohm 5%, Bhw ,
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Symbol No. ‘_j_tf:_‘—-—\.-(-j-‘
Rl A

2R187

2R188

2R189

2R190

2R191

2R192

2R193

2R194

2R195

2R196

24197 52598

2R198

2R199

2R200

2R201

281 214411

282 214413

2T 212

2T3 98985

2T4 95539

2XCR6 95470

2XCR7

2XCRS8, 2XCR9 | 95470

2XF1 99218

2XF1 to 2XK3 | 68590

2XV1 94925

2XV2 to 2XV6 | 94926

2XV7 94925

2XV8 to 2XV14 | 94926

2XV1s 94925

2XV16to 2XVI8| 94926

2XV19 & 2XV22

2XV20 94925

2XV21 94926

2XV23 94926

2XV24 94926

2XY1 205062

2Y1 78896

271 78886

222 213840

273 213839
19820
97745

\J\J

[RRRERREE
W
Film, 470 ohm t 5%, g
Ly w
Film, 510 ohm * 5%, S; o
Film, 1.0 meg ohm * (__U,“;'

Film, 2000 ohm # 5/;
‘ilm, 13,000 ohm * %,

I[:Il:n 27,000 ohm +5%, 2 W

Film, 430 ohm +5%, 1w

Film, 2700 obm +5%, V4 W

Film, 160 ohm +10%, 1 w

Film, 220 ohm *5%, /2 %

Variable, 200 ohm +10%, 2 w
Variable, 47 ohm t 5%, w

ww, 8000 ohm +5%, 5 W

ww, 6000 ohm +5%, 10 w

ww, 68,000 ohm +5%, 1w =
Switch: rotary, 1 section, 3 posftfon
Switch: rotary, 3 section, 5 position

Not Used
Transformer: RF
Transformer: filament
Holder: crystal

Not Used

Holder: crystal
Holder: fuse

Socket:
Socket:
Socket:
Socket:
Socket:
Socket:
Socket: tube 9 contact
Not Used

Socket:
Socket:
Socket:

relay, 8 contacts
tube 7 contacts
tube 9 contacts
tube 7 contacts
tube 9 contact
tube 7 contact

tube 7 contact
tube 9 contact
tube 9 contacts
Socket: tube 9 contacts
Socket: crystal
Crystal: 3, 579545
Transformer video
Transformer RF
Transformer. oscillatoy

Ml'sceﬂaneous

Plate: insulag;
18, capacit
Termina]. stand-off Or mtg,

ﬁ/’h 4
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L RSy 1L 8
Symbol No. m__
= : CR |
—‘—'—-—-—h.__________ti'__‘#
Hescn’p!z’rm
- DEFLECT
— TION AND HY CHAssIS
3C1 CAPACITORS:
3C2 Paper, 0.47 pf
L 08¢ . i P’ilﬁ%!zoo
3C3 wgffﬁ Mica, 270, +5%, 500 v
3C4 79191 | Mica, 330 uf, + 5%, 500 v
3C5 Paper, 0.1 yf, +10%, 400 s
3C: = per, 0.1 uf, +10%, 400 v
3C6 aper, 0.047 pf, +1(
‘ 21 AP uf, +10%, 400
3C7 4871 Mica, 8200 ppf, +10%, 300 v"
3C8 Paper, 0.1 pf, +10%, 400 v
3C9A/B 204815 Paper, 0.47 uf, +10%, 200 v
10 98948 Electrolytic, 10/169 ppf, +250% -10%, 500 v
3C11 Mica, 270 puf, +5%, 500 v )
3C12 Paper, 0.01 pf, +10%, 600 v
3C13 oA Pfiper, 0.01 pf, +10%, 600 v
3C14, 3C15 ﬁ“’av 8@“ i#f, +5%, 500 v
3C16A to3C16D | 206 S, O 000
- 276 Sietcli}mlznc, 20/10/10/10 pf, +50% -10%, 450
se
3C18 ;
ne 100398 | Ceramic, 2500 puf, +50% - 20%, 30 KV
3(:21, Paper, 0.47 pf, +10%, 200 v
Ceramic, 5000 i
3C22, 3C23 Not Uszd s P
ggg;i 100446 | Ceramic, 1000 ppf, +100% -0%, 5 KV
.Paper, 0.1 pf, +10%, 600 v
3C26 Paper, 0.15 pf, +10%, 400 v
3C27 5000 puf min, 3000 v
3C28 to 3C31 Paper, 0.01 pf, +10%, 600 v
3C32 Paper, 0.22 pf, +10%, 400 v
3C33 to 3C35 5000 ppf min, 3000 v
3C36, 3C37 Not Used
3C38A/B/C 211768 | Electrolytic, 40/40/10 pf, +50%, - 10%, 450 v
3C39 Mica, 8200 ppf, +2%, 300 v
3C40 Paper, 0.1 pf, +10%, 600 v
il 215083 | Ceramic, 0.001 pf, +10%, 1000 v
Not Used
C42
gczia 5000 ppf min, 3000 v
2CAd Paper, 0.01 pf, +10%, 1000 v
ot 206732 | Electrolytic, 100 pf, +50% -10%, 150 v
v 214737 | Electrolytic, 1000 pf, +250% -10%, 15 v
Not Used
7
3‘63‘;8 505887 | Paper, 1.0 pf, £10%, 100 v
3c49 3C50 Paper, 0.01 pf, +10%, 600 v
3(;51’ Paper, 0.47 pf, £10%, 200 v
3c52 26992 | Mica, 470 ppf, 5%, 500 v
3653 Not Used
2c54 Paper, 0.01 pf, +10%, 600 v
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=———— Description
ﬁﬂ_’;_ﬁﬂ_ﬁ
3085 Not Used
= Not Used : 3
3(‘::\ B/C 511768 | Electrolytic, 40/40/10 pf, +50% -10%; 430
-“;__‘_é‘ 470 ppf, 3000 v
::qo 214737 Electrolytic, 1000 pf, + 250% -10%, LNy
e Not Used
3060, 3C61
SCE2 214871 | Mica, 8200 ppf, £10%, 300 v
%(Th% 214854 Electrolytic, 500 pf, +250% -10%, 6 ¥
3CR3 926504 | Diode, IN978
3CR4 226504 Diode, 1IN978
3CRS 226504 Diode, IN978
3F1 93939 Fuse: 2 amp Slo-Blo
371 Not Used
3J2 202949 Connector: female, 27 contacts
3]3 208505 Connector: yoke
3]4 7903 Not Used
3]5 213998 Connector: hi-voltage
3L1 213754 Coil: hor. osc.
3L2 213755 Coil: sine wave stab.
3L3 214912 | Coil: width adj.
3L4 214913 | Coil: width fixed
i’II;S 214914 Coil: hor. tuning
le 213494 Connector: male, green
e 213495 Connector: male, blue
5PC1 213493 Connector: male, red
79246 Integrator
RESISTORS:
Fixed com i3
3R1 position unl ; g
3R2 1 meg ohm, 5%, 1 w £ oiterwisepeaifed
3R3 2.2 meg ohm, +10%, 1 w
3R4 12,000 ohm, 5%, 1 w
3RS 330,000 ohm, +5% 1 w
3R6 820,000 ohm, +5%, 1 w
3R7 82,000 ohm, +5%, 1 w
3R8 150,000 ohm, +5%, 1 w
3R9 iigooohm, 157 1
3R10 »000 ohm, +5% 1
3R11 150060 4 o
, 3R12 000 ohm, +5%, 1 w
3R13 68,000 ohm, +5%. 1 v
3R14 470,000 ohm, 15% 1
3R15 Not Used 1o ¥
3R16 470 ohm, +10%, 2
3R17 Not Used ¢
, +10%. 1
3R19 470, 000 ohpy y? aw
3R20 47,0 2 2%, Liw
,000 oh
—— | Not Used ;

\
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F________‘—‘—-———__
Symbol No. Stock No. \
e Descr:’ption

sR21 .
3R22 470 ohm, ; :2%’ 12 b
3R23 215079 Variable, _'23{)%, A
3R24 argesetli i lbo.000 ohm, +10% 7 4
3R25, 3R26 100 Dhm’+5l70111m, +10%, 2 w
3R27 ot
3R30 to 3R32 10 weg ohm, 5% 2
3R33, 3R34 1 e the ’+;.,/°’ 4
3R35 e
- . Not Used
;E;_’ 22,000 ohm, +5%, 1 w
e 100 meg ohm, + 20%, 1 w

100 ohm, +5%, 1 w
3R39 1.8 meg ohm, +5%, 1 w
3R40 1.5 meg ohm, +5%, 1 w
3R41 95246 Variable, 500,000 ohm, +10%, 2 w
3R42 22,000 ohm, +5%, 1 w
3R43 8.2 meg ohm, +5%, % w
3R44 300,000 ohm, +5%, 1 w
3R45 100,000 ohm, +5%, 1 w
3R46 10,000 ohm, +5%, 1 w
3R47, 3R48 1 meg ohm, +5%, 1 w
3R49 470,000 obm, +5%, 1 w
3R50 3.3 meg ohm, +5%, 1 w
3R51 to 3R54 1 meg ohm, £5%, 1 w
3R55 Not Used
3R56 15,000 ohm, +5%, 1 w
e 200,000 ohm, +5%, 1 w
3R58 510,000 ohm, +5%, 1 w
3R59 1 meg ohm, +5%, 1 w
3R60 Not Used

Not Used
3R61, 3R62 47,000 ohm, +5%, 2 w
3R63, 3R64 No,t Used
3R65 to 3R69 390,000 ohm, *5%, L w
3R70 150,000 ohm, *5%, 1 w
3R71 Not Used
3R72 1 meg ohm, 5%, 1 w
3R73, 3R74 22,000 ohm, +5%, 1 W
3R75 39,000 ohm, +5%, 1 w
3R76 24,000 ohm, +5%, 1 w
3R77 680,000 chint, 2 5%, 1
3R78 10 ohm, *5%, 1 w
3R79 220,000 ohm, *5%, 1 w
3R80 12,000 obm, £5%, 1 w

Not Used
SRB; Not Used
3R8 R

| smes S
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rock No.
‘\I\.m}m; 33 S 3 ; | R - A1 |
bt 100,000 ohm, .'. § r

: ) 000 ohm, * 57, I w
3R84 VG0, i
S 100,000 ohm, * 270,
I%Rb‘h Nul l:!‘ﬂ'\|
o Not Used % :
oy 3UUJHN)nhnL +5%, 1 w
i 360,000 ohm, 5%, 1w
£ 390,000 ohm, 5%, 1 W
o 9! Not Used
ok 300,000 ohm, +5%, 1w
xS 360,000 ohm, +5%, 1 w
% 390,000 ohm, +5%, 1 W
3R9%6 ;
- Not Use
-kl 180,000 ohm, +5%, 1w
i 510 ohm, * 5%, 1w
3R100

51,000 ohm, +5%, 1 w
3R101

+5%, 7w
217237 2400 ohm, *5%,
3R102 30,000 ohm, 15%’ 1w

3::32 100 ohm, +5%, 1 w
?3:11105 33,000 ohm, 5%, 1 w

3R106, 3R107 96214 15,000 ohm, 5%, 10 w
3R108 5600 ohm, +10%, 1 w

3R109 217268 | 221,000 ohm, + lf/*:a, Vi w
3S1 214415 Swtich: rotary, size

3T 214870 Transformer: hi-voltage
3T2 51936 Transformer: vert. pulse
313 Not Used

3T4 95539 Transformer: filament
3T5 58619 Transformer: filament
3T6 105193 Transformer: vert. defl.
3XF1 48894 Holder: fuse

3XV1 94925 Socket: tube, 7 contacts
3XV2, 3XV3 94926 Socket: tube, 9 contacts
3XV4 68590 Socket: tube, 8 contacts

3XV5 to 3XV8 94926 Socket: tube, 9 contacts
3XV9, 3XV10 208505 Socket: tube, 8 contacts

3XVv11 102166 Socket: tube, hi-voltage, 8 contacts
3XV12 to 3XV15 Not Used
3XV16 100373 Socket: tube, 9 contacts
3XV17 208505 Socket: tube, 8 contacts
3XV1is 208505 Socket: tube, 8 contacts
6XV2 214868 Socket: tube, kine
M:'sceh'aneous:
207990

Cover: insulating capaci
» Capacitor, 3C45
100399 Insulator: high voltage (3B2)

94878 Knob: rubbes
wh——d\
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S i
ymbO[ No. Stock No. \
28452 Pl Description
i ate: ca .
97745 4 Apacito
| S TR e ) Ferminal: smn(:_:;;g' 3(_'45
ME Al —-———-—-—___’__I_S_/]G” ht, 4/40 tap
=Rt S POWER s
i u
; PPLY CHAssIs
4C1 214853 CAPACITORS;
- J " Ele i
AQP. AC3 ctrolytic, 2
’ - 21484 - ’ 50]”-[,-1 A
4C4 to 4C8 : Electrolytic, 200 o L00% 2003y
- 99123 El = pf, -10%, +100
4C9 ectrolytic, 80 uf. -1 , %, 200 v
4C10 Paper, 0.1 uf, + ;0:7‘ 4%‘/’(’;, +100%, 400 v
4C11, 4C12 21484 Paper, P.22 f, 110:% 40(;
4C1 9 | Electrolytic T ol
3 ytic, 100 pf, -1
214735 Paper. 1.0 pf, -10%, +100%, 350 v
4C14 SR uf, +10%, 400 v
4C15 P“Pef, 0.1 puf, +10%, 600 v
4C16 PaPeI, 0.1 pf, +10%, 400 v
4C17A/B, 18A/B| 204731 E‘;per, 0.2_2 uf, +10%, 400 v
4C19 = ectrolytic, 40/40 uf, -10% +50%, 450 v
4C20 aper, 0.1 pf, +10%, 400 v
4C21 Paper, 0.22 pf, +10%, 400 v
. Paper, 0.1 pf, +10%, 400 v
Not Used
4CR1 ik
214918 Rectifier: germanium
4CR2 214021 Rectifier: :
1 ctifier: germanium
214919 Rectifier: germanium
4F1 211405 Fuse: 2.0 amp
4F2 214876 Fuse: 8.0 am
: 8.0 amp
4F3 214926 Fuse: 5.0 amp
4F4, 4F5 211405 | Fuse: 2.0 amp
4F6 to 4F8 211413 Fuse: % amp.
411 Part of 4XF1 (lamp)
412 Lamp: part of 4XF2
413 Lamp: part of 4XF3
Al4 Lamp: part of 4XF4
415 Lamp: indicating part of 4XF5
416 Lamp: part of 4XF6
Lamp: part of 4XF7
417 f 4XF8
418 Lamp: part o
471 Not Used
Connector: jack type
4]2 322229 Relay
4K1 220,000 ohm 5%, 72 W
i};; to 4R8 1.0 meg t10%5,01 w
4862 WwW, 250 ohm SU W
4R10 to 4R13 21 470 ohm *10%, 1w
4R14 23 ww, 200 ohm +5%, 5w
4R15, 4R16 2149 470 ohm +10%, 1w
4R17 w ohm *10%, 1w
4R18 e
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—
Symbof No. Stock "\:: [———— e
4R19 470 ohm +10%, 1 W
4R20 214923 | ww, 200 ohm ! 5%, ) W
4R21 2.0 meg £5% AV
4R22 1.0 meg ohm * 5%, W
4R23, 4R24 214911 | 40,200 ohm 1%, 2 %
4R25 208038 499,000 ohm * 1%, V2 W
4R26, 4R27 470,000 ohm *10%, 1 W
4R28 214877 13,000 ohm * 5%, 3w
4R29 6.8 meg ohm +10%, 1 W
4R30 114881 | 20,000 ohm +5%, 7 W
4R31 510 ohm +5%, 1 W
4R32 214923 ww, 200 ohm +5%, 5 W
4R33 470 ohm +10%, 1 w
4R34 470,000 ohm *10%, 1 w
4R35 470 ohm +10%, 1 w
4R36, 4R37 214923 ww, 200 ohm 5%, 5 W
4R38 470 ohm +10%, 1 w
4R39 to 4R41 56880 ww, 200 ohm 50 w
4R42 Not Used
4R43 216898 | 1.05 meg ohm 1%, 2 w
4R44 208038 499.000 ohm *1%, Y w
4R45 214911 40,200 ohm +1%, 2 w
4R46 214907 | 8060 ohm 1%, 2 w
4R47 214901 | 649,000 ohm +1%, Y w
4R48 27,000 ohm +5% ’1 W
4R49 200,000 ohm * ;
4R50 82,000 1(: e
4R51 e Sl
4R52 T e
4R53 214879 | 1000 h el
4R54 e E m 115%, 7w
ohm +10%
4R55, 4R56 214923 | ww, 200 oh L
4R57 o ohm £5%, 5 w
4R58 433 Egﬁ ihm%’ ¥
’ O
4R59 56085A | 200,000 hm i
4R60 204505 (N onn ot - tha L
4R61 990 ohm +1%, 1 w
214910 | 30,100 oh
4R62 208022 | 1.0 ohm +1%, 2 w
4R63 206 -Umeg ohm 1% Y w
4R64 018 | 475,000 ohm +1
4R6 214909 | 13,000 ohe 3 155 5 "
5 204900 | o ih o B
4R66 000 ohm +1%, 1/ %
4R67 s 27,000 ohm + 51
4R68 2149?)2 Varlable 25 000 Obm +10y
4R69 8870 ohm +1%, 2 :
4R70 120,000 ohm + 5%
39 000 oh
M £5%, 2 w

\




Symbo [ No.

e —_—

_—_—-—__'-"-—-

~d

~d

5R9

Stock No, \
4R71, 4R72 w
ey, 7 I.O me + IO
4R73 B+10% 1w
A 214911 40,200 ohm £ 950
4R / 4 21491 0 Oy w
7 30,100 ohm + 1% 2
4R75 21488 85 w
3 1 120,000 ohm +59% 7
4T1 213987 | = ew
4T2 20(12’ Transformer
D S T
4XF1to4XF8 211618 ransformer
T HOldE[: fuse lﬂd ;
4XV1 94 ) icating
925 Socket: tube, 7 contact
4XV2to 4)\'\’75 68590 ]
Socket: tube. 8 Contact
4X\!6 O SX\(S 94926 3
v Socket: tube, 9 contact
4X 51)0 94925 Socket: tube, 7 contact
4XV 94926 Socket: tube, 9 contact
Miscellaneous:
72772 Cover: capacitor, 2-3/4’" high
75556 Cover: capacitor, 3-1/4’’ high
18469 Cover: insulating, capacitor mtg.
CONVERGENCE CHASSIS
CAPACITORS:
e Paper, 0.068 uf, 200 v
5G2 to 5E5 Paper, 0.1 pf, +10%, 200 v
566, SC7 210001 | Electrolytic, 250 puf, 6 v
5C8 100447 | Electrolytic: 5 pf, 25 v
5]1 Not Used
512 56078 Connector: female, 12 contact
. 202962 | Connector: female, 2 contact
SJZ 95562 Connector: male, 15 contact
L 217240 | Coil: R.S. R-G size
1 217241 Coil: R.S. Tilt R.G.
o 217239 Coil: Unders. H.A.
2L 217240 Coil: R.S. blu tilt
5L4 Not Used
5P1 32057 Connector: Male, 12 contact
5P2 215819 Connector: male, 2 contact
5P3 44177 Connector: female, 15 contact
el RESISTORS: . e
Fixed composition unless otherwise specified
390 ohm *5%, 2 w/ i Ty
jable ww, 250/250 ohm *107%, 2 W
- 217236 ffar;:blz 100 ohm *+10%, 2 w
sR2A/B 114835 | V&r
100 ohm 5%, 1 w
L RS Variable, 200 ohm +10%, 2 w
SR 2 100 ohm +5%, 1 W
5RO 33 ohm +5%, 1 W
SR7 7242 Variable, 100 ohm +20%, Yw
SR8 Bl e
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S pescriptton

R __._-————-—,/’_\‘

Symbol No. [‘”“‘ k No: ST RO o7
: —————— [ v iable, 100/100 ohm £10%, 2 ¥
14838 Variable, /
SRLAA/B i 68 ohm *10%, 2w )
S 214834 Variable, 20 ohm 1 10%, 2 %
212 i 100 ohm * 5%, 1 w .
S 214625 Variable, 100 ohm 2 10%, & W
91:‘.14 : i 27 ohm 5%, 1 ¥ o
::\‘:: 214625 | Variable, 100 ohm *10%;
SR17 27 ohm +5%, 1 W 5 e
-SRIB 214834 Variable, 20 ohm +1 %o: ot
5R19 214625 Variable, 100 ohm * 1(1/1,10? o
SR20A/B 214838 | Variable, 100/100 ohm = 187,
sR21 200 ohm +10%, 2 W T
SR22 >14837 | Variable, 50/50 ohm *10%,
SR23 430 ohm *5%, 1 W
L’iRIZé—i 214836 Variable, 50 ohm *+10%, 2 W
SR25 14625 | Variable, 100 ohm #10%, 2w
5R26 33 ohm £5%, 1 w
SR27, SR28 51 ohm 5%, 1 W
SR29 100 ohm £5%, 1 w
SR30 90 51 ohm +5%, 1 w
5R31 217244 Variable, 500 ohm *20%, L w
5R32 100 ohm +5%, 1 w
SR33 217243 | 250 ohm £20%, % w
SR34 51 ohm +5%, 1 w
5SR1A/C 105064 Rectifier
Miscellaneous
79533 Knob: coil, 5L1, 5L2, 5L4
214863 | Knob: control, maroon with white groove
214927 Screw: thumb, panel locking
100372 Washer: spring coil knob
MAIN ASSEMBLY
CAPACITORS:
gg;,IGCZ e Eftper, 0.01 uf, +10%, 600 v
iode, 1N2970
232 226497 | Diode, IN2970
6F1, 6F2 J1s30] ;’:::f,lt;.iﬁf, £10%, 600 v
gfls 205121 | Fuse: 1.0 a[:p
21620 : -
612 to 614 : II::ZP: ‘.S'Z,v' R
638 7905 | g T BAEL fpE o
9661 o Ak
S1choe onnector: female, 2 contact
3P5 21399 et female, 4 contacts
6L1, 6L2 ?-| Conecens iy
g~ Not Used

\




Symbol No.

frm———

6L3

614
6L5

SP4
322

6R1

6R2

6R3

6R4

6R5

6R6
6R7 to 6R9
6R10

6R11

6R12

6R13

6R14
6R15, 6R16
6R17

6R18
6R19, 6R20
6R21, 6R23
6R24

6R25

6R26

6R27
6R28
6R29
6R30

6R31

6R32

6S1

6S2

6S3

6S4

685

s,

Sfor}(-, No.,

216900
216907
217810

32057

105023
102296 A
1022974
105415
105024
44177
215799

214839
214834

214842
214843
214844
214845

96675

56991
56991

56991
214846

214412
217238
213350

r‘_-_‘_--_-_"-'-—-____

Descrz'prirm
Blue latera]
Spring: blue
Yoke: deflec
Yoke:

lateral assembly
tion

‘ Covergence assembly
Connector: female, 12 contacts

Pole Piece Exciter
Holder: coil, nylon
Spring: magnet holder retaining
Spring: magnet holder retaining

Slider: convergence coil & core, nylon
Magnet: exciter

Connector: female

Connector: male, 27 contact

RESISTORS:
Variable, 2.5 meg + 20%, 2 w
Variable, ww, 20 ohm * 10%, 2 w
Not Used
Variable, 1.0 meg +10%, 2 w
Variable, 50,000 ohm +10%, 2 w
Variable, 250,000 ohm +10%, 2 w
Variable, 2.5 meg +20%, 2 w
100,000 ohm +5%, 1 w
1.5 meg +5%, 1 w
120,000 ohm +5%, 1 w
130,000 ohm #5%, 1 w
330,000 obm +5%, 1 w
Not Used
360,000 ohm *5%, 1 w
Not Used
1.5 meg 5%, 1 W
620,000 ohm 5%, 1 W

£5%, 1w
’t’?;?'i(;:[lne, 100,000 ohm £ 10%, 2 W
200,000 ohm +5%, 1 ¥
1.8 meg £5% 1 ¥
Not Used

1w

00 ohm * 5%,

;‘%re zound 1.0 ohm +10%, 10 W
1 ’

hm *+10%, 10 w
. e wound, 1.00

${: wound, 1.0 ohm t10%, 1()) =
Svlvitch: toggle, DPDT (power

Not Used
Switch: pu
Switch: rofaq;,
:ech: (size)
2:;::11: (panel tite)

t
- (res:f:r 3 section, 5 position (Scr. Selec.)
w
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Figure 49. Schematic Diagram, 3 Channel Video Amplifier
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Figure 57. Interconnection Diagram
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