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SECTION 1

GENERAL DESCRIPTION AND SPECIFICATION

1.1 GENERAL

The colour television monitor type ET9954 is suitable for monochrome
or colour and employs a 19" reinforced shadow mask CRT of the latest
design. Performance features and overall design make this instrument
suitable for all the high quality requirements of broadcasting studios and
outside broadcast installations.

Versions are available for standard 19'" rack mounting or as cased
units for mounting on control desks. The monitor is suitable for either
625-line CC1R or 525-line EIA systems, with simple adjustment of the
appropriate controls on a pull out front drawer unit. Decoders for PAL or
NTSC system working may be supplied with the monitor.

Provision is made for the front panel signal selector facility to be
controlied at a remote point. The push button selector is for three inputs:

1. R.G.B.,
2. Test.
3. Coded Signal.

In addition to the above the normal controls are provided on the front
panel for Contrast, Brightness, On/Off with Indicator Lamp selection (for
camera or ON AIR), together with a mode switch for individual selection
of Red, Blue, Green, Black/White, colour.

All the important setting-up controls are mounted on a pull-out front
drawer unit for ease of adjustment,

Mains supply facilities cater for 100-117V or 220-234V with a £10%
tolerance of input at 48-62 Hz.

1.2 SPECIFICATION

1. Dimensions

19 inch 25 inch
Rack Case Case version only

Height: 21.2 in (530 mm) 22 2 in (555 mm) 25.4 in (635 mm)
Width: 17 7 in (444 mm) 18.9 in (481 mm) 24.2 in (605 mm)
Depth: 22.2 in (540 mm) 24.0 in (600 mm) 24.8 in (620 mm)

2. Weight

120 1b. 55 kg. approx. (19" version)
209 Ib. 94 kg. (25" version)

(1)



10.

Mains Supply

110V-117V or 220V-234V x10%
48 to 62 Hz

Failure of the mains fuses is indicated by means of neon lamps on

the rear panel, The supply frequency may differ from the nominal
field frequency of the system in use,.

Power

440 watts nominal,

Systems

625 lines 50 Hz - CCIR
525 lines 60 Hz - EIA

Operation on either standard may be obtained by adjustment of front
drawer controls,

Line Time Base

Horizontal hold is maintained over a minimum range of 60° rotation
of the hold control,

The pull-in range is at least 300 Hz
The hold-in range is at least *1 kHz

Field Time Base

Vertical hold is maintained over a minimum range of 60° rotation
of the hold control which has sufficient range to pull in on either
of the line standards.

Interlace

55.45

Aspect Ratio

Masked to 4:3

Inputs

Provision is made for the following inputs:

(a) R, G and B Video with or without the addition of mixed syncs at
a video level between 0,35V and 1.5V p-p positive.

@)
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12,

13,

14,

15,

(b) Separate Sync input negative going with an amplitude between
0.5V and 6V p-p. A modification for positive going sync is
available if requested, at extra cost.

(c) Coded Input, Composite Colour Signal (625 PAL or 525 NTSC)
0.5V to 2V p-p positive going.

(d) Test Input. Positive video with or without mixed syncs at a
video level between 0,35V and 1,5V p-p.

Two BNC sockets and a switch are provided on all channels for
looped or terminated operation. Terminating resistors are 75Q +1%.

Input Characteristics

The input circuit is a high impedance bridging type having an
effective shunt impedance not worse than 35k{ in shunt with 10pF,
whether power is applied to the monitor or not,

The addition of 50% mains hum to the signal will not cause significant
deterioration of the picture,

Frequency Response

Within +0.5 dB to 5 MHz ) with respect to 1 MHz measured
Less than 3 dB down at 8 MHz ) with CRT drive of 30V p-p

Grey Scale Tracking

The R, G, B gains and black level settings may be adjusted so that
with a staircase test signal applied equally to the R, G and B inputs,
difference in chromaticity between steps are less than the equivalent
of 2% of peak white at the input,

Contrast

One master control is provided on the front panel, together with a
balance control in each channel., The master control may be set to
give the specified luminance from input signals within the stated
range and is capable of reducing the output substantially to zero.

Black Level Clamps

The monitor employs feedback black level clamps. Variations in
the black levels of the CRT red, green and blue drive signals due
to each of the following are not worse than £0,5V:

(a)  Picture content

(b) Signal composite or non-composite
(c) Power supply ripple

(d) Mains supply variations



16.

17.

18.

19.

20,

21,

22,

(e) Sync pulse parameters within their tolerances.

In addition the differences in black level of any pair of CRT signals
change by not more than 0,25V,

EHT

The EHT is 25 kV nominal with an output impedance of less than 300k{l.

Luminance

The monitor, including the loss due to the protective screen, is
capable of giving a luminance on a plain white (illuminance colour
6500°k) raster occupying half the picture area of not less than 880 nits
without perceptible defocussing. A master brightness control is
provided on the front panel, together with separate black level controls
for each gun.

Linearity and Geometry

The intersection of the grid pattern lines is within 2% diameter circles
of the projected test pattern in areas A and B of the drawing provided.

Positional Hum

Displacement of the raster due to magnetic fields generated within
the equipment is less than 0.1% of picture height.

Amplitude Hum

Luminance modulation due to hum voltages is invisible on a uniform
grey background under any viewing conditions with R, G, B inputs
bridged.

Stability

Operation to specification may be obtained (by adjustment) within the
ambient temperature range -10°C to +45°C, and without adjustment
over any 109C within the range -10°C to +45°C.

Earth System

The monitor has a fully floating technical earth system, and provision
is made to connect external and local earth wires.
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Flyback Suppression

Both line and field flyback suppression are provided so that flyback
lines are not visible on the CRT under any normal viewing conditions,

Flyback Times

Flyback times for field and line scans are not greater than 1mS$S and
10.5uS respectively.

Scan Amplitudes

Both timebases are capable of 5% overscan. The scan controls are
capable of adjusting the raster from the overscan position to a
position where the four corners of the raster are visible,

Sweep Failure

A means is provided to protect the CRT from screen-burning in the
event of vertical and/or horizontal deflection circuit failure, or in
the event of disconnection of the scan coil plug.

Purity

When individual adjustments have been made for optimum colour
purity, a plain field of any of the three primary colours or any
combination of them is free from significant colour contamination.

Convergence

With respect to Areas A, B and C of the drawing provided, the
spatial displacement between any two colour components of a single
input signal is not greater than the fraction of active line length
specified below:

Area A 1/750
Area B 1/500
Area C 1/375

Automatic Degaussing

Degaussing coils are incorporated which operate each time the monitor
is switched on.



Controls

The following controls are provided on the front panel with unrestricted
access:

Mains Switch and Indicator Lamp

Contrast
Brightness Front Panel Text
Input Selector Switch - 1 R,G,B RGB
Test Test
Coded Code

Mode Switch
Blue Gun ON
Green Gun ON

. Black/White

5. Colour

2.
3.
-1, Red Gun ON
2.
3.
4

Ok QW=

'Camera' and 'On-Air' Indicator lamps.

Controls for the adjustment of the following are available within the
front drawer unit: -1. R,G,B Brightness
2 Focus
3 Int/Ext Sync Selector
4. System Switch
5. Picture Size Switch
6. Width
7 Height
8 Horizontal DC Shift
9 Vertical DC Shift
10. Line Convergence
11, Field Convergence
12, Static Convergence
13. R, G, B Gain
14. Line Hold
15, Field Hold
16. Field Linearity
17. Purity
18. Pincushion

The following facilities are provided at the rear:

Ians input plug (Philips Type 5722 660 20880)

Mains Fuses and Indicator Neons

Mains Voltage Selectors

DC Power Supply Fuses

BNC Coaxial Sockets and Loop/ Terminate switches fitted to a
removable panel (50Q BNC type UG 1094/U).



Separate Earth Termainals
Indicator Lamp (fixed socket)
Remote Control (fixed plug) for input selector

Remote selection of the three input signal groups RGB, Test, and
Coded, requires that all three buttons of the input selector switch
are released.

1.3 MECHANICAL DATA

In order to assist servicing and maintenance, the monitor is divided
into four major units, with the optional decoder as a fifth item,

1, The Power Supply unit is fitted on sliding runners at the rear of the
monitor and may be withdrawn after the removal of two captive screws.,
A.C, and D,C, fuses, and mains transformer tap adjustments are
accessible at the back of the unit, All monitor supplies (except E.H,T.)
are available in this assembly, including those for the fan and for
degaussing.

2, The High Voltage and Liine Qutput Unit consists of two separate sub-
assemblies individually mounted on the monitor rear panel., This
panel hinges down for inspection and servicing., Xach sub-assembly
is also hinged in order to provide access to the copper side of the
printed circuit boards.

3. The Front Drawer unit contains most of the low level electronic
circuitry together with the cue and designation indicators. The
front panel of this unit carries the operational controls as listed
in the specification.

For setting up and servicing the complete unit may be withdrawn

on its sliding runners. All the controls needed for routine adjustments
are provided on the top of this unit and are identified by titling on

the perspex cover plate,

4. The Main Frame contains the Cathode Ray Tube with the blanking
and field output stages. The convergence unit and the three video
output assemblies are on plug-in printed circuit boards. Two
coil assemblies are provided ~ one for normal deflection purposes,
and the other for convergence, purity, and blue lateral shift. The
degaussing coils are also in this unit. No magnets are used for
any picture adjustment. To ease the tube changing procedure,
both the principal coil assemblies are connected by plugs and sockets.

5. When the Decoder unit is provided, this is found as a plug=-in printed
circuit module on the right-hand side at the rear of the monitor.



SECTION 2

TECHNICAL DESCRIPTION

2,1 GENERAL

The monitor accepts either Standard RGB colour signals with the added
sync pulses, (VBS input) or the sync signals can be separately supplied
(VB + S input), When required the monitor may be fitted with a decoder
unit to accept a composite colour signal (CVBS input),

A separate test signal input can be accepted. In this condition the
RGB amplifier inputs are connected in parallel to give a monochrome
picture. All the inputs are provided with two sockets to permit bridging
through of the signals or can be terminated with 75Q resistors by the
individual switches.

Versions are available for the 625-line PAL or the 525-line NTSC
systems,

The input signal condition is selected by three push buttons on the front
panel for R.G.B., Test, or Coded signals,

A second row of push buttons allows the mode of the display to be
chosen, i.e, full colour, one only or two only of the primary colours (red,
green and blue), or monochrome. For the latter condition the R, G.B,
signals applied to the input sockets, or supplied from the Decoder Unit,
are mixed to provide a luminance signal made up of 30% red, 59% green
and 11% blue. This signal is fed to the three video amplifiers. The
'colour killer' circuit is also automatically operated when the monochrome
condition is selected.

The video amplifiers (see Video Amplifier and Video Output Circuits)
employ feedback clamp circuits which stabilise the black level at the Cathode
of the Cathode Ray Tube. Grey Scale tracking is achieved by individual
gain controls and also by control of the three screen (G2) potentials. The
contrast control comprises a 23-position ganged switch with associated
close-tolerance resistors. Brightness (master black level) adjustment is
obtained by variation of a line frequency pulse which is added at equal levels
to the red, green and blue video channel signals.

The Decoder unit circuits for both the PAL (625-line) and NTSC
(525-1line) versions are of a similar form. Each includes a crystal
controlled subcarrier reference generator, balanced transistor demodulator,
a 12 dB subcarrier notch circuit, together with the virtual-earth matrix
amplifiers, The decoder makes use of the monitors synchronising separator
circuit signals and feeds out at low impedance of version of the incoming video
for synchronising purposes. The PAL version employs a glass delay line,



together with sum and difference amplifiers prior to demodulation,
Conversion to PAL or NTSC decoding is easily achieved, and the Decoder
Unit plugs in at the rear of the monitor. The Decoder Units are designed
for highly stable operation over the full performance range. Internal
adjustments of Control Chroma Gain and Hue are intended only for initial
setting up.

The EHT supply circuits - see Line and EHT Output circuit diagram -
provide a 25 kV highly stabilised output. Stabilisation is provided against
both fluctuations in the load requirements and in the supply. Circuit
arrangements also give protection against any damage which might otherwise
result from a failure of operation of the line scanning circuits, and also from
the accidental disconnection of the scanning coil.

The line and field deflection circuits are stabilised to give constant
amplitude outputs. Overall design also ensures negligible geometric
distortion, together with highly efficient electronic pincushion correction
(see Field Scan and Pincushion Assembly circuit), A picture size switch is
provided to cater for both normal monitor other display functions. Focus
supply voltage for the electrostatic focus potential to the CRT is derived
from the rectified flyback pulses of the line output stage. Such valves as
are employed are protected during the warm-up period by a delay which
holds off the screen supply for about one minute.

With the exception of the axial shift of the deflector coils, all
convergence and purity adjustments are catered for by the controls within
the front drawer unit. All the necessary sawtooth, parabola and other
waveforms produced by the normal active circuits are then matrixed by
virtual-earth amplifiers for convenience in adjustment when a grid test
pattern is employed in setting up. Static convergence is obtained by d.c,
being added to the dynamic correction which is applied to the field convergence
coils, DPicture shift is effected by means of d.c. current in the scan coils.

A pair of degaussing coils positioned around the cone of the C.R.T,
are activated automatically for a short period each time the monitor is
switched on., The degaussing prevents the shadow mask and any other
steel assemblies in the vicinity of C,R.T. being gradually magnitised by
parasitic magnetic fields and hence giving rise to distortion,

The monitor has a fully floating 'technical-earth' system and provision
is made for connection of the external and local earth leads, A blower unit
is incorporated together an air filter to exclude dust, and also a thermal
cut-out. These latter provisions are designed to ensure adequate cooling
under a variety of ambient conditions, but are in fact only essential in
applications where higher than normal temperatures are encountered.

The thermal cut-out operates only under exceptional conditions, e.g. where
unusual fault conditions raise the internal temperature of the monitor to a
dangerous level,



2.2 INPUT AND MATRIX PWB MODULE - CIRCUIT 0175

The purpose of this Printed Wiring Board Module is to select the
required video from the three available inputs, i.e., RGB, TEST or CODE,
and also to provide a true 'Y' signal for displaying a black/white picture.
The desired output is fed out to the master contrast control.

The R, G and B inputs from the monitor input panel are fed into
emitter follower stages TS259, TS260 and TS261. The test input and the
RGB decoder outputs are similarly fed to TS258 (TEST) and TS251, TS252
and TS253 (Decode),

RGB, TEST or CODE are selected by switching the gating diodes and
the base emitter junction of the particular source required, The inputs
which are not selected have their base emitter junctions reverse biased.

The d.c. control voltages used are +24V or 0V, which are selected by
the 3-button switch on the front panel. These same voltages are also used
to select the appropriate sync source by operating relays on the Sync
Processing Module - circuit 0463,

The RGB outputs from the emitter followers are fed to the Colour/Mono
gating diodes, GR252-GR254-GR256 or GR261-GR266-GR268 and also
through the matrix resistors R256-R261-R266 or R296-R297-R305 to the
emitter of the grounded base stage TS254.

This circuitry effects the summing of the correct proportions of R, G,
B delivered by the matrix resistors at the emitter of TS254.

The voltage gain of TS254 is arranged such that the output voltage at
the collector is Y = 0.3R 4+ 0.59G + 0.11B. This Y signal is fed via the
emitter follower TS262 to the Colour/Mono gating diodes GR257-GR258-GR259;
these diodes are biased on or off by the voltage (0V or 24V) obtained via the
resistors R280-R281~-R282 from the Mono push button on the front panel.

The output of the Colour/Mono gate is fed to the base of the emitter
followers TS255-TS256 and TS257, the outputs of which are fed to the master
contrast control on the front panel. The output of the Green channel is also
taken via R314 to the Sync PWB where it forms an input for the sync
separator on sync processing module 0463. See Section 2.5.

(10)



2,3 VIDEO AMPLIFIER PWB MODULE - CIRCUIT 0176

The Printed Wiring Board Module contains three identical low-level
video amplifier circuits - Red, Green and Blue.

It receives three inputs from the contrast control on the front panel,
and after the addition of a brightness pulse and the required d.c. level, the
outputs are fed via coaxial cables to the video output PWBs - see Section 2.4.

Gain controls are fitted to each channel and these are accessible in the
front drawer for setting up the desired white level.

The input is terminated at high frequency in 750 by C385 and R423; it is
then amplified by the d.c. coupled pair TS367 and TS369. The gain control
is R40! and the positive going brightness pulse is added to the video signal
after the sync pulse via R397.

The amplitude of the brightness pulse is the same for all three
amplifiers and is controlled by the brightness control on the front panel of
the monitor.

The tip of this pulse is clamped to a d.c. level fed back from the video
output circuit, such that the d.c. level at the cathode of the CRT is 95V,
The clamp transistor is TS371 and it is switched on by a positive going
clamp pulse from the sync circuit fed in via R405 and C376.

2.4 VIDEO OUTPUT - CIRCUIT 0183

The output is fed to the video output via the common collector stages
TS373 and TS374., The video output stages are shown on circuit 0183 and
employ fairly conventional solid state circuitry,



2.5 SYNC PROCESSING MODULE - CIRCUIT 0463

External Sync

External sync input is fed to the base of TS451 which for standard
negative sync performs as an emitter follower. A link in the emitter circuit
is provided to preset for the required range of input level, either 0.5V p-p -
3V p-p- or 1.5V p-p -~ 6V p-p.

If it is required to work on positive-going external sync, the link
across R456 should be removed and connected across R454 and the link from
RLA changed from the emitter to the collector circuit of TS451.

Sync Amplifier and Separator

The appropriate sync signal as selected and programmed by the RGB,
TEST and CODE buttons on the front panel is fed to the base of the sync
amplifier TS452,

The collector of TS452 feeds a feedback type of low pass filter
incorporating TS454 which limits the rise time of pulses to approx 0.4uS
and serves to remove noise and subcarrier from the sync signal.

The signal from the emitter of TS454 is a.c. coupled to the base of the
sync separator transistor TS456. where it is d.c. restored on the tips of
pulses. TS456 conducts during the sync pulse period, giving rise to
negative going sync pulses at its collector.

During the conduction period part of the base current of TS456 is
provided by the collector of TS455. This has the effect of reducing the
amount of sync pulse absorbed by the base current and reducing variations
in clipping level with the 'weight' of the video signal.

To improve the performance of the sync separator when the monitor is
used with certain types of video tape recorders, a feedback system is
incorporated to the base of TS456 which has the effect of lengthening the
base time constant in the absence of line pulses during the field sync period.

The composite sync output from the sync separator is taken via the
emitter follower TS457. An additional emitter follower TS458 feeds
composite sync to the decoder module, when fitted.

(12)



Phase Splitter and Decoder Delay

Transistors TS460 and TS461 operate as a long tailed clipper pair
which provide a 'window' near the centre of the composite sync waveform
applied to the base of TS460.

Positive pulses are developed at the collector of TS460 and negative
pulses at the collector of TS461,

Positive pulses are developed at the collector of TS460 and negative
pulses at the collector of TS461,

To allow for the delay in the decoder, when the CODE button is pressed
TS459 is made to conduct and thus apply C465 across the base resistor of
TS460 giving rise to a delay of approx 0.5uS to the pulses at the collectors
of TS460 and TS461.

Brightness Pulse Generator

Positive going sync pulses are fed from the collector of TS460 via a
short-time-constant coupling to the base of TS462. Since TS462 is normally
conducting with the collector bottomed, the collector current is unaffected by
the leading edge of a pulse.

In the presence of a differentiated back edge to the pulse, the collector
current will be switched off for a period determined by the time constant of
the base circuit giving rise to a positive pulse of voltage at the collector,
the leading edge of which corresponds to the back edge of the initiating
sync pulse,

The output from the collector of TS462 is fed to the base of TS479 which
is normally non-conducting. In the presence of a pulse on its base TS479
conducts and produces a negative going pulse at its collector, the amplitude
of which is determined by the voltage across C496.

The amplitude of brightness pulse can therefore be varied by adjusting
the d.c. voltage across C496 by means of the brightness control or over a
smaller range by the remote brightness control.

Transistor TS480 serves as an emitter follower to distribute the
brightness pulses to the video amplifiers.

Clamp Pulse Generator

The operation of TS465 is similar to that of TS462 associated with the
brightness pulse circuit,

(13)



In this case, however, the base resistors R505 and R507 are taken to a
d.c. voltage which is developed by rectification of the sync pulses appearing
at the collector of TS461. By this means the clamp transistors on the video
amplifiers are maintained in conduction in the absence of input syncs so that
the d.c. loop is kept constant.

The clamp pulses appearing at the collector of TS465 are fed via the
emitter follower TS466 to the video amplifiers.

Field Sync Separator

The composite sync signal appearing at the emitter of TS457 is fed to
the base of TS463.

In the collector circuit of TS463 is a lumped parameter open-circuit
delay line which produces a reflection of the pulses developed across R501
by the collector current,

The delay is such that a reflected line pulse occurs after the finish of
the initiating pulse. In the case of the wide field pulses, however, the
reflected pulses build up on top of the initiating pulses, thereby producing
double amplitude field pulses.

Separation of the field pulses is effected by arranging the bias of TS464
so that conduction occurs only on the double-amplitude pulses.

Line Flywheel

Negative going mixed sync is fed from the collector of TS461 through
a short-time-constant coupling to the base of TS467.

The negative going spike produced at the base of TS467 by a sync pulse
leading edge causes it to conduct and ring the damped tuned circuit in its
collector,

The first negative going half cycle of the damped oscillation train
produced at the collectors of TS467 causes TS468 to conduct, giving rise to
- positive going pulse at its collector which is delayed relative to the
initiating sync pulse.

In order to suppress half line pulses, a differentiated pulse is fed from
TS468 collector to the base of TS569, causing TS469 to be switched off for a
period determined by the time constant of C478 and R518.

(14)



A positive going pulse is thereby produced at the collector of TS469,
the width of which exceeds half a line period. This pulse is fed back to the
base of TS468 to hold it in a non-conducting condition during the half line
pulse period.

Line pulses are fed from the collector of TS468 to the emitter coupled
pair of transistors TS470 and TS471, giving rise to negative going pulses at
the collector of TS471.

In the presence of a line pulse the diodes GR463 and GR464 conduct
permitting C482 and C483 to assume a charge dependant on the relative
phasing of the pulse compared with a sawtooth waveform generated from
the line scan to which the common diode point is referred.

A control voltage is thus developed and applied via the emitter
followers TS472 and TS473 to the base resistors of the multivibrator pair
TS474 and TS475 which drives the line scan unit.

The reference sawtooth for the phase comparator is developed by
feeding a line flyback pulse to the pulse shaping transistor TS476 which then
drives a miller integrator incorporating TS475 to provide the sawtooth,

A variable d.c. component of voltage is added to the sawtooth by
means of the hold control potentiometer T553,
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2.6 FIELD SCAN AND PINCUSHION PWB MODULE - CIRCUIT 0178

Field Scan

Field sync pulses are fed to the field multivibrator TS552 and TS553
via the emitter follower TS554,

The field hold control is R558 and 60 Hz field operation when required
is obtained by switching R559 with 50/60 Hz system switch on the right-hand
side of the front drawer,

TS551 feeds the field flyback blanking pulse to the CRT base PWB
module (see Section 2.11), During flyback TS553 discharges C558 and C559
via GR557, R564 and LL551., During scan C558 and C559 charge via the
constant current source TS555 and the bootstrap feedback from TS557,

The sawtooth voltage developed across C558 and C559 is fed to the
transformer coupled output stage via the emitter followers TS556 and TS557.

Control of scan amplitude is obtained by adjusting the voltage on TS555
base by means of R576 (large scan and R577 small scan), Correction for
60 Hz operation is obtained by switching R569 and resetting the emitter
potential of TS555.

Non-symmetrical linearity correction is obtained by the feedback from
TS557 and is adjusted by R580,

Symmetrical 'S' correction is obtained by integrating a sawtooth
voltage which is proportional to field scan, obtained from a resistance
in series with the scan coils and using the resultant parabola to modulate the
constant current charging source TS555. 'S' correction may be adjusted
by R558 for optimum.,

Pincushion Correction

This circuit produces the current waveform in the field deflector coil
windings necessary to correct for the field component of pincushion distortion.

Transistors TS560 and TS562 form an emitter coupled pair, the emitter
current for which is provided by the collector current of TS561, Transistor
TS560 is normally conducting TS562 is cut off, Negative going line pulses
are applied to the base of TS560 so that during the presence of each line
pulse TS560 is cut off and the collector current of TS561 passes through
TS562,

Transistors TS563, TS565 and TS566 have a similar configuration
to TS560, TS562, and TS561 described above. Since TS560 and TS565 have
a common collector load and TS560 is conducting when TS565 is off and vice
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versa, then during the presence of a line pulse a current determined by
TS564 flows via TS565 into the collector load. During the remainder of
the line period the current in the common collector load is determined by
the current of TS561 flowing via TS560.

A frame sawtooth of positive polarity is applied to the base of TS564
which is emitter coupled to TS561. The field sawtooth of current appearing
in the collector of TS561 is therefore of opposite polarity to that appearing
in the collector of TS564. The relative amplitudes are adjusted to be equal
to the mark/space ratio of the line drive pulse by means of R613,

The collector current waveform of TS560 is a train of line pulses with
a sawtooth modulation at field frequency and having minimum amplitude at
the start of the field sawtooth. The collector current of TS565 is also a
train of line pulses modulated at field frequency, but having in this case
maximum amplitude at the start of the field sawtooth waveform.

The sum of the collector currents of TS560 and TS565 produces
positive pulses of maximum amplitude at the start of each field scan,
decreasing linearly to zero at the centre of the field period. They then
reverse in polarity and increase linearly to a maximum at the end of the
field scan.,

The output currents from the collectors of TS560 and TS562 drive the
cascode miller integrator circuit comprising TS566 and TS567 which produces
at the collector of TS566 a "bow tie! waveform composed of line sawtooth
modulated at field frequency.,

Transistors TS568 and TS569 are emitter followers which serve to
drive the field output emitter follower TS926. The field deflector coils are
transformer coupled to TS926 emitter - see circuit 0167,

Line non-symmetry of the pincushion current waveform due to losses
in the output stage has been compensated for by the introduction of R626 and
C583 in the collector of TS567.



2,7 FIELD AND STATIC CONVERGENCE MODULE - CIRCUIT 0180

The static and field frequency components of the currents required by
the convergence coils are generated in this unit., The amplitude controls of
the Red/Green dynamic currents are matrixed for ease of adjustment.

Transistor TS752 is incorporated in a miller integrator stage. A field
sawtooth from the field scan generator applied to the input of the stage gives
rise to a parabolic voltage of field frequency at the collector of TS752,

This parabolic voltage is fed via the emitter follower TS753 to the Red,
Green, Blue and Blue laterial output amplifiers and also to the line scan
generator to provide horizontal pincushion correction,

The sawtooth drive is also fed to the emitter coupled pair of transistors
TS754 and TS755 to produce sawtooth waveforms of equal amplitude but of
opposite polarity at their collectors. Potentiometers R787-R790 enable
sawtooth waveforms of adjustable amplitude and polarity to be applied to the
Red, Green, Blue and Blue lateral output amplifiers, TS756 is a phase
inverter which enables the Red/Green sawtooth components to be matrixed
in such a way as to provide maximum simplicity of adjustment.

The Red, Green and Blue output amplifiers are of identical configuration,
The Red output amplifier comprises transistors TS757, TS758, TS759 and
TS760, Transistors TS757 and TS758 are a complementary pair which
feed the convergence coil from their common collectors. The Blue output
amplifier comprises transistors TS761, TS762, TS763 and TS764, and
Green amplifier TS765 to TS768.
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2.8 LINE OUTPUT AND E.H, T, MODULES - CIRCUIT 0170

2.8.2 Line Qutput and Auxiliary Circuits

Line drive is fed via the coupling capacitor C1151 to the grid of the
driver stage Bll5la., The output waveform is shaped by C1154 and R1156 and
is fed to the output valve B1152 via C1155, DC bias from the control loop
is fed to the grid via R1160,

Transformer T1151, Efficiency Diode B1153, together with the boost
capacitor C1175, Cl161, form an energy recovery line scan generator, the
scan coils being connected across Terminals 8 and 5,

An underscan facility is available by switching in 1.L1152 in series with
the scan coils, the switch being located in the front drawer of the monitor.

C1166 tunes the system to give a flyback time of approximately 10uS,
and its value is reduced by switching in C1172 in the underscan position in
series with C1166,

'S' correction is obtained by the action of the boost capacitors C1175
and C1161, and correction in the underscan position is achieved by switching
in parallel C1164 across C1161,

The primary of T1152 is placed in series with the scan coils and the
sawtooth voltage across the secondary is fed out to the IL.ine Convergence
PWB module - see circuit 0179,

Linearity Circuit

The flyback pulse developed across a winding on the transformer T1151
is rectified by GR1160 and GR1161. The resultant d.c, current charges
the capacitors C1178, Cl179 and C1180, During the scan period the charge
on these capacitors modifies the HT line voltage to achieve the required
linearity.

Cl181 and R1194 form a clamping network across the linearity winding
and C1177,C1176, R1191 and R1190 clamp the width reduction coil L1152,

Damping circuits are fitted to both sides of the scan coils, these being
GR1152, R1169, R1168, C1165, GR1156, R1174 and C1167.



+600V Supply

A positive going flyback pulse is taken from Pin 8 on T1151, a.c.
coupled through C1174 DC restored by GR1157 and rectified by GR1155,
The reservoir capacitor is C1168, and the filter components are R1176,
C1201 and C1203,

A flyback pulse is taken from Pins 2 and 3 via R1172 to the Sync
processing module (circuit 0463) for use in the line flywheel circuit,

Focus Supply

The positive going pulse appearing at the anode of B1152 is rectified
by GR1152 and the resulting d.c. across the reservoir capacitor C1170 is
applied to potential divider chain R1180-R1186, The focus potentiometer is
part of this chain,

The focus control is situated in the front drawer unit, and the output
to the focus electrode is taken from the slider of this control (R1254),

DC Shift

The d.c. component of the cathode current of the output valve B1152 is
arranged to flow via the centre tapped shift control, R1256 in the front
drawer unit, then through the scan coil unit in a direction dependant on the
control setting with respect to the control position.

Width Control

Positive going pulses from Pin 8 on T1151 are fed to a potential divider
Cl156-Cl157-C1158 and then to the anode of the controlled triode rectifier
Bl1l51lb, where the resulting d.c. forms the bias voltage of the output valve
B1152,

The efficiency of rectification and therefore the bias, depends on the
grid-cathode voltage of B1151lb, and this is determined by the output voltage
of the cathode follower B1202a and on the setting of the width control R1255,

Pincushion Correction

The voltage at the cathode of B1202a is determined by the reference
neon B1201, plus an added field frequency parabola voltage derived from the
Tield Convergence PWB module (see circuit 0180).

The line scan amplitude is therefore modulated at field frequency with
its amplitude and shape dependant on the incoming waveforms.
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1240V Supply

A stabilised supply is used to feed the valve screens and the driver
stages in the Line and EHT units. This is derived from a conventional
series stabiliser B1204, difference amplifier B1202b and neon reference
B1203.

The divider chain R1209-R1208 and R1207 samples the output and the
final output voltage is set by R1208., The +350V supply to the anode of B1204
is obtained from the Power Supply unit and the voltage dependant resistor
R1216 presents an excessive voltage output if B1202 is removed.,

2.8.3 E.H.T, and Beam Current Limit

Line drive is applied via C1001 to the grid of the cathode follower B100la
the output of which is fed to the grid of the driver pentode B1002a,

From the anode of B1002a, the drive waveform is shaped by R1006 and
C1005 and is fed to the grid of the output pentode via C1998 and grid stopper
R1018,

DC bias from the feedback loop is fed in via R1015 and zener diode
GR1001 prevents excessive voltage appearing across R1019 in any fault
conditions or during the warm-up period.,

The EHT transformer T100l and efficiency diode B1005 form an energy
recovery system together with boost capacitor C1017,

The flyback pulse is rectified by B1006 and forms the approx 25kV
EHT output,

A bleed resistor R1021 ensures the discharge of the CRT capacitance
after switch off to provide protection during servicing.

A pulse obtained from a winding on Tl is fed via C1016 to the peak
rectifier system GR1004-GR1002-GR1005-C1021~-C1022, the output of which
drives the cathode follower B1002b,

A proportion of the d.c., voltage at the emitter of B1002a, determined
by R1031 (the SET EHT control) is applied through R1027 to the grid of
B100lb, the cathode potential of which is determined by the reference
voltage of neon B1003 and by the divider chain R1013-R1012,

Pulses are also obtained from the divider chain C1009-C1010-C1011,
which are applied to the anode of B1001lb, This valve acts as a half wave
rectifier whose d.c. output depends not only on the input pulse but also on
its grid cathode voltage determined as described above.
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This d.c. voltage forms the control bias for the output valve and is fed
into the grid via R1015,

Provision is made to feed in a large negative voltage via R1016 from
the Line Scan unit. This voltage appears on failure of the line scan circuitry
and ensures that burning of the screen cannot occur under scan failure
conditions since the E ,H,T. is removed.

The feedback system described above stabilises the output pulses under
no load conditions, but current feedback is required to keep the EHT constant
under varying load conditions. This feedback is applied by arranging the EHT
output current to flow through R1024 and R1025. The d.c. voltage drop
across R1026-R1025 is arranged to add to the d.c. error voltage applied to the
grid of B1002b.

The amount of compensation applied is adjusted by R1024, the SET EHT
REGULATION control.

The +240V stabilised supply to the EHT and line unit is switched on by
the relay RE1200. This relay is controlled in turn by TS1055 and TS1057 in
the +24V supply line to ensure that low voltage supplies are made before
E.H.T. can be established. Additional protection is provided as follows:

(a) TS1055 is switched on after a time delay (80 secs) determined by
R1066 charging C1056 and C1057 by the F.E, T, TS1056.

(b) TS1057 is switched on by a field scan waveform fed into the amplifier

stages TS1051-TS1052. The output is integrated on C1054 and fed to
the base of TS1057.

Beam Current Limit

It is necessary to limit the mean beam current flowing in the CRT to
250uA (19") or 1mA for 25", This is achieved by the Beam Current Limit
circuit TS1001-TS1002.

The voltage at the cathode of B1004 is proportional to the EHT current
and is used to operate the BCL circuit by switching off TS1001 at a current
level set by T1039. TS100l is d.c. coupled by the zener diode GR1008 and
R1042-R1043 to TS1002, This transistor is turned off and its collector
voltage goes negative towards a potential set by R1044-R1045.

This negative voltage is fed to the grids of the CRT via the 5-button
push switch on the front panel.

The potential divider R1040-R1041 supplies -150V to the 5-button push
switch where it is switched to the required CRT grids to obtain cut off when a
given colour selection is needed for setting up.

The negative voltage supplying the potential divider R1040-R1041 is
obtained from the rectifier and smoothing circuit GR1202-GR1201-C1204 which
is fed from the mains transformer to the Power Supply Unit module - see
circuit 0169,
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2.9 LINE CONVERGENCE MODULE - CIRCUIT 0179

The line frequency components of the currents required by the
convergence coils are produced by this unit in conjunction with the Line
Convergence Output Module - see Section 2.10 and circuit 0373,

A sawtooth of voltage is developed across a small resistor in series
with the line scan coils and is transformer coupled to the base circuit of
TS651 via connector pin 9.

The sawtooth waveform which appears at the collector of TS651 is of
equal voltage but opposite polarity to that which appears at the emitter,

Potentiometers R658, R665 and R670 connected between collectors
and emitter enable sawtooth waveforms of adjustable amplitude and polarity to
be produced for driving the Blue, Blue lateral, Red and Green line
convergence output stages. The phase splitter TS652 enables the controls
R665 and R670 to provide common and differential adjustment respectively
of the red and green sawtooth amplitudes.

Transistor TS653 is driven from the emitter of TS651 and the transmitter
functions as a miller integrator to produce a parabolic waveform at its
collector.

The output from the miller integrator is fed to TS654 which produces a
parabolic waveform at its collector in opposite phase to that produced at its
emitter., The red and green parabola components are fed from the emitter
circuit of TS654. The potentiometer R691 varies the amplitude of red and
green together, and R702 provides a differential adjustment.

The collector circuit of TS654 feeds the blue output stage. Since the
waveform required for good blue convergence is not truly parabolic, a
correction is applied by means of a biased diode circuit in the emitter of
TS654, this has the effect of steepening the sides of the parabolic waveform
appearing at the collector,

The blue lateral output stage, which may require either polarity of the
parabola waveform, is driven from a potentiometer connected across
collector and emitter of TS654.

The various sawtooth and parabolic outputs from this unit are added
and fed to the input of their respective output stages by means of series
resistors since the output stages require a current drive.

To provide correction for relative horizontal trapezium distortion
between the red and green rasters, a 'bow-tie' waveform composed of line
sawtooth modulated waveforms at field frequency is fed into the base circuit
of TS652 from the field pincushion corrector,
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A constant current of adjustable amplitude and polarity to the Static
Blue Laterial coils is provided by means of a complementary pair of
transistors TS655 and TS656, the common collectors of which feed the coils,
Adjustment of R705 produces a differential current in the transistors which
flows into the coils.

Similar circuits are used incorporating TS657 and TS658 for driving
the Purity coil 'X' and TS659 and TS660 for driving purity coil 'Y',
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2,10 LINE CONVERGENCE OUTPUT MODULE - CIRCUIT 0373

Blue Convergence

The blue signal from the line convergence module is applied via
connector A, Pin 10 to the base circuit of TS851.

The amplified signal at the collector of TS851 is applied via the
emitter followers TS852 and TS855 to the push-pull output stage comprising
TS853, TS854, TS856 and TS857,

At normal signal level the output stage is approaching 'Class B'
operation and to avoid distortion of the waveform feedback is applied from a
resistor R879 in series with the blue convergence coils via the phase
inverter TS869 to the base of TS851,

The negative feedback gives rise to a low impedance at the base circuit
of TS851, therefore the input signal is applied in the form of current drive,

In order to stabilise the mean potential of the common collectors of
the output stage, d.c. feedback is applied from their collectors to the bases
of TS852 and TS855.

The convergence coil is damped by means of C859 and R878 to prevent
spurious ringing waveforms.

The high frequency response characteristic which is essential to
prevent instability is determined by C853 and R942.

Red Convergence

The red signal from theline convergence module is applied via
Connector A, Pin 5 to the base of TS858. Amplification of the signal is
effected by TS858 which drives the push-pull output stage comprising
TS859 and TS860.from its collector circuit.

Negative feedback is applied from the emitters of TS859 and TS860 to
the base of TS858 in order to prevent distortion of the waveform at the output.

DC feedback from the collectors to the bases of TS859 and TS860 serves
to stabilise their mean collector potential,

Green Convergence

This circuit is similar to that used for Red Convergence and the same
circuit techniques are employed - see circuit diagram 0373.
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Blue Lateral

The blue signal from the line convergence unit is applied via connector
A, Pin 14 to the base of TS864.

The amplified signal at the collector of TS864 is applied via the
emitter followers TS865 and TS866 to the push-pull output stage comprising
TS868 and TS867.

Negative feedback is applied from the emitters of TS868 and TS867 to
the base of TS864 in order to ensure the correct and undistorted signals.

The mean collector potential of TS868 and TS867 is stabilised by means
of d.c. feedback from their collector circuits to the bases of TS865 and
TS866.
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2.11 MAIN FRAME ASSEMBLY - CIRCUIT 0167

2.11,1 C.R.T. Potentials and Flashover Protection

Field and line blanking pulses are fed to the base of TS975 and the
resultant composite blanking waveform is a.c. coupled, d.c. restored and
applied to the R, G and B grids of the C.R.T.

The diodes GR978-GR979-GR980 clamp to the potential present on the
capacitors C983-C984 and C985, This potential is OV for normal operation,
but may be taken to -150V via R995-R994 and R993 and the R, G and B
selector buttons on the front panel when colour selection is needed for
setting up or servicing,

A negative potential is also applied on operation of the beam current
limiter circuit which operates to suit the size of C,R.T. employed,

The negative potentials are derived from the -300V supply in the line
output unit - see circuit 0170,

Video drive is applied from the video output PWB module (circuit 0183)
via wander plugs and leads direct to the R, G and B cathodes. R979-R980
and R981 limit the current flow should C.R, T, flashover occur under fault
conditions, and hence the voltage developed back in the video circuits.

The Al supply is derived from the R, G and B brightness controls in
the monitor front drawer, and after decoupling by R976-R977 (blue) is
applied via the current limiting resistors R996-R997-R998 to the Al
electrodes of the CRT,.

The brightness controls are supplied with +600V generated in the line
scan output unit - see circuit 0170.

The focus supply (5 kV) is also derived in the line scan output unit and
fed to the focus control in the front drawer. The output from this control
is then decoupled by R978 and C978 (on centre chassis) and fed via a current
limiting resistor R999 to the focus electrode,

All electrodes are protected from the effects of external flashover of
the CRT by spark gaps and by current limiting resistors.
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2.11,2 Centre Chassis and Main Frame Assembly

Mounted on this panel are the field output and pincushion output stages
together with the edge connectors for the video output PWB modules,

The field output transistor TS927 is driven by the emitter follower on
the field scan module, and the output is auto-transformed and capacity
coupled to the field scan coils. A voltage proportional to scan current is
developed across R928,

The vertical pincushion output emitter follower TS926 is coupled to the
primary of T926, the secondary of which is again in series with the field scan
coils,

DC shift is applied via R927 and R929,

The degaussing coils are plugged into a 4-pole socket on the centre
chassis, also the deflection coil assembly. The convergence output module
is located at the top of the main frame and the field convergence socket on
the centre chassis.

Provision is made for the decoder module to plug in on the right hand
side of the main frame when the unit is supplied.

The indicator lamps on the front panel may be energised from either
and internal 6.3V power source, Pins 1 and 5, or from an external supply
direct to Pins 2, 3 and 4 on the indicator plug on the main frame rear panel.

On this panel will also be found the remote control socket for use in
studio and similar installations. This allows the remote control of signal
source selection and brightness of simple/delay for the PAL system, also
the coaxial input sockets and 75Q termination switches.
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2.12 POWER SUPPLY UNIT MODULE - CIRCUIT 0169

The following supplies are derived from transformer T2:

130V Unstabilised, obtained from GR107-GR110, C7, and is fed via fuse
VL1101 to the vertical pincushion correction circuits.

124V Stabilised, derived from the +30V via a conventional series stabiliser
circuit,

TS1 is the series element driven by TS151; the difference amplifier
TS153, TS152 forms a constant current source and GR154-155-156
the reference potential,

TS154 is used for over current protection and operates to reduce the
output when an excessive voltage drop occurs across R159-R162,

The feedback voltage is taken from the +24V bussbar on the centre
chassis to reduce the effective output impedance .

+12V Stabilised, obtained from GR111-GR114-C8, and is fed via the series
stabiliser circuit similar to the +24V mentioned above.

+6V  Is obtained from the +12V supply via R183 and R184 and feeds the
CRT heater (0.9A).

Zener diode GK161 protects the CRT heater from over volt damage.

T1 secondaries also supply the 6.3V a.c. for the valve heaters in the
line units and the E,.H.,T. unit.

The degaussing coils are in series with the a.c. input to a bridge
rectifier GR102-GR103, whose output charges C2. The leakage current
of C2 and the current through R101 flows via GR10l, GR106 and R102 and
the a.c. current in the degaussing coils is rapidly reduced to zero.
C2 rapidly discharges when the monitor is off so that the degaussing facility
is immediately available when switching on.

Transformer T1 provides the medium voltages: +400V unstabilised
from rectifier GR51, 2 x +270V unstabilised outputs from bridge rectifier
GR52-GR55, 300V via the 100mA fuse YL51, and +130V from the bridge
rectifier GR56~-GR59 via the 200mA fuse YL6.

The transformer primaries are protected by fuses and by a thermal
trip device which operates if severe overheating occurs. Fuses are fitted
to suit the voltage source in use i.e. 3,15A for 220-240V or 6.3A for 110-107V

supply.
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SECTION 3

MAINTENANCE

GENERAL

The normal precautions should be taken in servicing the semiconductor
modules. Thermal shunts should always be employed when disconnecting
semiconductor devices, or when replacing these., Care must be taken to
avoid short circuiting biassing components. The monitor should be
switched off during replacement of any components to avoid dangerous
voltage surges which can damage the transistors.

On printed boards excessive heating and leaverage must also be avoided
otherwise there is a danger that the copper may be lifted away from the
board base material,

The checks and test below are designed to cover a variety of faults and
repairs, including a few very unusual adjustments which should normally not
be required, but these are given for completeness.

3.1 PRELIMINARY CHECKS

1. Check with an Avo that the earth of the mains input socket is connected
to chassis,

2. Check that fuses of the correct ratings are fitted.

3, Check that each coax input socket is connected to the associated socket
and that the terminations are switched correctly.

4. Apply mains at the appropriate setting of input voltage selector,
Apply 625-line resolution pattern signal to the Test input socket and
corresponding syncs to the sync input socket. Check the operation
of the following controls:

Brightness, Contrast, Picture Size Switch, Width,
Horizontal Shift, Height, Vertical Shift and Focus,

Check that the Red push button selects the Red gun,

Check that the Green push button selects the Green gun.
Check that the Blue push button selects the Blue gun.
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Check the following PSU output voltages:

+12Vv 11,4V to 12,6V
+24V 22,8V to 25,2V
+130V 123,5V to 136.5V

On the Line 'B' board set
1240V at B1204 cathode using R1208
Also check CRT heater volts pins 1-14 to be not greater than 6.3V - to

be not smaller than 6.1V. Select value of R178 if necessary to bring
within limits,

Switch ON. Apply 625 Sawtooth and Syncs.

Set brightness and contrast controls to minimum,

Connect EHT meter to C,R,T. anode and chassis.

Set EHT output control (R1024) to obtain 25,0kV. Increase brightness
and contrast to obtain 750uA beam current, Adjust EHT regulation
control (R1031) to obtain 25.0kV. Return to zero beam current,

recheck EHT then increase beam current up to 7500A noting EHT volts
which should deviate from 25, 0kV by not more than 0.2kV,

Adjust R1039 so that beam current limits at 750uAmp.

Switch OFF. Remove meters and restore monitor to normal.

Apply 625 Grid Signal,

Set to small picture size and adjust picture size so that all four corners
of video are visible,

Adjust phasing inductor core if necessary, to centre picture information
inside the raster. Do not reseal core at this stage.

Set to large picture size and adjust the width so that the outside
vertical lines of the grid are coincident with the mask edge., Set the
height to about the right aspect ratio. Adjust if necessary focus
chain to obtain optimum focus approximately centre of control range
(see Appendix 1),

Set the vertical and horizontal linearity to obtain a result satisfactory
to the eye.
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3.1.

Pincushion

Examine the waveform at left-hand monitor TP551 on the field scan

board with CRO at field rate. Set R623 so that the null of the waveform is
central and set R613 for minimum ringing after field flyback if necessary.

Set R605 to obtain straight horizontals at top and bottom.

Set R766 (L1l end of field convergence board) to obtain straight verticals

at the picture edges.

3.1.2

(a)

(b)

Purity - Select R,G.B. in turn

The first check is only necessary if there is cause to doubt the C,R.T,
Observe, using a 25 x magnifying lens, the landing of the electrons
beam triads relative to the phosphor triads. These latter may be
illuminated by a lamp shining on the screen at an angle of about 10°

to 159, Adjust X and Y Purity so that the geometric centre of the
electron beam triad is superimposed on the centre of the phosphor
triad at the centre of the picture. Note that the electron beam triad
is somewhat smaller than the phosphor triad.

Select RED.
Position the scan coil so that red everywhere in the picture area is
unobstructed.

Check appearance of R, G and B and white in turn.

POSITIONAIL AND MODULATION HUM

Select the 625-line or 525-line grid pattern and check that the p-p
positional hum at every point in every direction is less than 0.3mm by
using a magnifying glass x 10 or x 20, (the horizontal distance between
centres of phosphor dots is 0.38 mm, The vertical distance between

phosphor dots is 0.315 mm).

Note: DO NOT CONFUSE PHOSPHOR DOTS WITH ELECTRON DOTS.

Check that no brightness modulation occurs when 0.4V p-p of 50 Hz
sinewave is added to the signal,

Check that there is no signal breakthrough visible at zero contrast.
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3.3 CHECK OF DEGAUSSING COILS

Magnetise the shadow mask with any small permanent magnet.
Remove magnet. Switch monitor off. Wait a minimum of at least 30 seconds.
Switch monitor on again and check that purity is unimpaired.

3.4 CONVERGENCE (lst stage)

Apply a grid signal to the monitor, set line hold control to centre of
hold range. Adjust picture size and centre the picture.

Note 1

The 'Static' convergence controls are set to obtain convergence of the
three colours at the centre of the raster, Select Red and Green and
adjust 'red static' and 'green static' in turn to superimpose red and green
vertically and horizontally at the picture centre. Select monochrome,
adjust 'blue static' to superimpose blue on the red and green vertically at
picture centre. Adjust 'blue lateral' to superimpose blue horizontally at
picture level,

Note 2

The 'Field convergence controls are set to obtain convergence of the
three colours up and down the vertical centre line,

Note 3

The 'Line' Convergence is set to obtain convergence along the horizontal
centre line,

Note 4

During convergence setting it is necessary to reset the static
convergence repeatedly.

Note 5

At this stage the main consideration is to ensure that all convergence
controls are working and that the specification requirement is met,
i.e., displacement of any two colours anywhere is less than 2 mm.,

3.4.1 Switch to the large picture size and adjust the static convergence.
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3.4.2 Field Convergence (see note 2 above)

3.4.3

10,

11,

Select Red and Green,
Adjust R/G Parabola to remove relative vertical bowing.

Adjust R/G Parabola BAL and R/G sawtooth BAL so that horizontal
lines intercepting the vertical centre line are coincident (note 4 above)

Adjust R/G Sawtooth for parallel vertical lines.
Repeat foregoing three paragraphs.
Select R and B.

Adjust B parabola and B sawtooth so that horizontal lines intercepting
the vertical are coincident.

Adjust B parabola LAT and B sawtooth LAT to obtain parallel vertical
lines.

Repeat foregoing two paragraphs.

Line Convergence (See Note 3 above)

Set B parabola so that the B horizontal centre line matches the R
approximately.

Select R and G.

Adjust R/G parabola BAL and R/G sawtooth BAL to converge horizontal
centre lines.

Adjust R/G parabola and R/G sawtooth so that vertical lines intersecting
the horizontal centre line are coincident.

Examine the convergence of horizontal lines near the top and bottom of
the picture and adjust R/G keystone in conjunction with R/G parabola
BAL and R/G sawtooth BAL to obtain the best overall convergence,
Repeat foregoing three paragraphs.

Select R and B.

Adjust B parabola and B sawtooth to match the horizontal centre lines.

Adjust B parabola LAT and B sawtooth LAT to converge the vertical
lines intersecting the horizontal centre line.

Repeat foregoing two paragraphs.,

Select R, G, B in turn and then together to recheck purity. Adjust as
necessary.,
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12,

3.5

At this stage the displacement between any two colours anywhere in
the picture should be less than 2 mm,

LINE SCAN

Increase contrast to normal, rotate line hold clockwise so that the

vertical grid line moves off the RHS of the picture. Check that as the line
folds back its brightness is reduced and that it vanishes.,

3.6

GREY SCALE

Apply 625-line Resolution Pattern into Test input,

Set brightness to maximum and contrast to minimum., Connect Avo
meter on 100V d.c. range between each Cathode and technical earth
in turn. Adjust B.L. control R959 on Video Output printed board to
give +90V at each cathode.

PRELIMINARY MONITOR SETTING

Apply 625-1line Resolution Pattern,
Set brightness to zero,

Set green video gain to centre of its travel and set contrast control to
the step giving closes to 30V video swing at the green CRT cathode,
then to set video swing to 30V using green video gain.

Set the R, G and B cut-off controls so that the fifth step from the left
of the grey scale is near extinction and is grey (i.e. not tinted).
Consider the colour of the brightest part of the picture, which must be
brought to standard white by adjusting the blue and red video gains,
Each adjustment of gain to correct the white will require an adjustment
of the appropriate cut-off control to correct the grey. If either red or
blue video gain controls requires an adjustment outside the range
provided, turn the green video gain in the opposite direction.

When satisfied with the colour at white and grey, increase brightness
and check that each step of the grey scale is untinted.



FREQUENCY RESPONSE (lst stage)

Switch to test. Connect oscilloscope using 10:1 probe to green
cathode. Adjust contrast control to give 30V of video (i.e. not
including syncs). Check that no crushing of the grey scale is
evident on the oscilloscope. Remove the oscilloscope. Do not
touch contrast control again until after (2), Fix sticker beside
contrast knob indicating number of clicks for 30V,

Connect 625-line mixed syncs into syncs input. Connect 625-line
Resolution Pattern into R.G,B. inputs in turn, SelectR.G.B,
colour operation., Adjust the brightness control as required and
check that the peak whites of each frequency band in the upper row
are not darker than the peak whites in the 1 MHz band and that the
peak whites of each frequency band in the lower row are not brighter
than the peak whites in the 1 MHz band (contrast remains as in (1),
Adjust L951 if necessary to achieve the above performance.

THE FOLLOWING TESTS TO BE CARRIED OUT INSIDE THE DARK AREA

3.9

3.9.1

3.9.2

3.9.3

3.9.4

3.9.5

3.9.6

LINEARITY AND GEOMETRY 625 Grid Pattern

Select Green and set to small picture size,

Break syncs (switch to Ext, Syncs and remove ext. sync sigs if
necessary). Set free running line oscillator to centre frequency
with line hold control (do not adjust the control again during
linearity, centering etc.,, adjustments),

Restore monitor to normal locked picture small size. Readjust
phasing inductor core if necessary to centre picture information

inside the raster. Seal inductor core if this sealing has been disturbed
in previous tests.

Switch to large picture size., Project the linearity slide on to the
CRT face normally, centrally, and from such a distance as makes
the two outside vertical columns of circles just fit within the mask,

Adjust the picture size, centring, pincushion and linearities to match
the slide image so that all points in the picture area A and B of the
grid pattern intersections lie within the 2% dia. circles of the slide
image. Follow the adjust directions as below. See appendix II

for areas A and B,

(a) Connect oscilloscope between efficiency diode anode and
technical earth. Lock to line speed and observe waveform as
below.
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3.9.7

3.9.8

Select value of capacitors C1178, C1179, C1180 if necessary, to
produce ideal waveform, i.e. with point A at centre scan.

If intersection at 'B' add capacitance
If intersection at 'C' reduce capacitance

Observe Assymetric Non-Linearity on Monitor Tube face,
No cramping should be seen, either right or left.

Return to the C,R,0, waveform and readjust Capacitor values as
in (b) above if incorrect,

Observe 'S' correction conditions on Monitor tube face. If cramping
symmetrically left and right increase boost capacitor C1175 and C1161,
If stretching left and right decrease boost capacitor. '

Note: These capacitors must be 1600V working types.

Switch to small picture size, select C1164 if necessary to produce
linearity acceptable to the eye and as close to the requirements of
3.9.5 as possible. Set small picture aspect ratio. Adjust pot R577
if necessary.

Switch to large picture size, check that no ringing is present on line
scan and that no flyback lines are evident at the edges of pictures.

Check vertical height, aspect ratio and linearity., Repeatin 3.9.7.

3.10 RECHECK PURITY

1. Select Red. Make final adjustments to X-Y controls if necessary.
Degauss if necessary.

2. Check appearance of R, G and B, and white in turn. Purity must be
at optimum at this stage.

3.11 RECHECK CONVERGENCE 625 line grid
Select R, G, B. Recheck convergence., Repeat the whole of

Section 3 if necessary. This time the following standard must be obtained:

Maximum displacement vertical or horizontal between any two

colours in area A to be less than 0.54 mm

area B to be less than 0,8 mm
area C to be less than 1.1 mm

(see appendix II for areas A, B and C).
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3.12 RECHECK FREQUENCY RESPONSE 625 Resolution Pattern

1. Reset contrast control to obtain 30V of Video as indicated by sticker
alongside knob (see 3.8.(1).

2, Adjust the brightness control as required., Select R.G.B. and white
in turn. Adjust LL951 and C953 only if necessary, to achieve the
full requirement as outlined in 3.8(2).

3. Remove sticker., Reseal 1.951 core if sealing disturbed in previous
tests,

3.13 DECODER

1. If a decoder is fitted apply the appropriate encoded signal at a level
of 0.7V p-p. Check the video output swing at the cathodes of CRT is
30V min, also check that no crushing of the signal is evident,

2, Check the appearance of the picture., Switch to monochrome.
Check that the picture appears to be truly monochrome. Apply the
resolution pattern to the decoder input. Check that on colour and
monochrome the frequency response etc, appears satisfactory.
There should be no changing from monochrome to colour.

3.14 LINE AND FIELD HOLD

1. Check that line hold is obtained over at least 60% of the range of the
control. Check that field hold is obtained over at least 60% of the
range of the control.

2. Check that interlace is better than 45:55 throughout the field hold range,

3. Check that the synchronisation of the picture is unimpaired and check
that no brightness modulation hum is present:

(a) with the addition to the video signal of 50 Hz sinewave of 0.4V
p-p amplitude.

b when passing the video signal through a capacitor of 1uF.
P g g g 1% B

3.15 RECHECK FLYBACK

On 625-lines at low contrast check that no flyback is evident at edges
of picture and that no ringing is present on line scan.

3.16 SOAK TEST

Operate all monitors for 4 hours with normal signal and nominal main
voltage applied after any major repairs.
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APPENDIX I - ADJUSTMENT OF FOCUS RESISTOR

The resistor to be fitted must be Philips 1 watt type CR68., The value
will be around 680kQ for optimum focus in the centre of the control range.
Measure voltage drop across the resistor (Avo 1000V range). If the voltage
exceeds 730 volts the value of resistor must be made up of 2 resistors in
series,

APPENDIX II

Area A is an ellipse of minor (vertical) axis equal to picture height,
and major axis equal to 0.8 of picture width,

Area B is an ellipse of minor axis equal to picture height and major
axis equal to picture width,

Area C is outside Area B.



4,1,2

SECTION 4

SETTING UP PROCEDURES

GENERAL CHECKS

Power Supply

Set the two carousels on rear panel for the required mains voltage,
Check that VLI and VL2 are 3.15A rating for 220/234V working, or
6.3A for 110/117V working.

Set OV link on rear panel to connect black and yellow terminals for
floating OV or to connect black and green for capacitive earth,

Check the 12V stabilised supply. The output voltage is to be between
11.8V and 12.6V under local conditions. R178 may be replaced
if necessary by a different valve.

Check the 24V stabilised supply. The output voltage is to be between

22,8V and 25,2V under loaded conditions. R163 may be replaced
if necessary by a different value to bring within the limits stated.

Field Scan and Pincushion

Field Hold

Set 50/60 Hz system switch to required system and set hold control
on monitor front and drawer (R558) to the centre of the range over
which synchronism is obtained. Ensure that picture locking is
satisfactory.,

Field Amplitude

Switch to large picture size and adjust R576 for correct aspect ratio
of 4:3.

Switch to small picture size and adjust R577 for correct aspect ratio.

(For R576,R577 see circuit 0178).

Linearity

Correct the linearity, if necessary, of the top relative to the bottom
of the picture by adjustment of R580,

Correct the linearity of the centre area of the picture relative to the
top and bottom by adjustment of R588.,

(for R580 and R588 see circuit 0178),
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4, Pincushion
Examine the waveform on monitor point TP551 with an oscilloscope
trace locked at field repetition frequency (for TP551 see Field Scan
Module Circuit 0178),
Set R623 so that the null point of the waveform envelope is central.
Set R613 for minimum ringing after field flyback (ignore 100 Hz hum),

Set R605 to obtain straight horizontals at top and bottom of picture.

Set R766 on field convergence board (see circuit 0180) to obtain
straight verticals at the picture edges.

Note: R623, 613, 605 are shown on circuit diagram 0178 for the Field
Scan and Pincushion Module,

4.1.3 Sync Process (See Circuit 0463)

1. Polarity of External Sync

For negative sync input connect link across R456 and also connect
link from RLA(1) to collector circuit of TS451. No link should be
across R454,

For positive sync input remove link from across R456 and connect

across R454. Connect link from RLA(1l) to the emitter circuit of
TS451.
2. Amplitude of External Sync

Set link in the emitter circuit of TS451 for the required range of
input amplitude, 0.5V to 3V or 1,5V to 6V if necessary.

3. Line Hold

Connect video signal to Test input socket, Remove syncs, (switch
to external syncs and remove external sync signal if video signal is
composite). Set free running line oscillator speed with hold control
R553 so that picture is moving slowly sideways across screen.
Restore syncs,
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1.

Liine Phase

Set line hold control as in 3 above. Switch to small picture size and
adjust 1.452 core to centre the picture information inside the raster.

Brightness Pulse Width

Check that the mean width of the brightness pulse as measured on
monitor point TP459 is 2,.2uS +10%.. Value of R495 may be selected
if necessary to bring within limits stated,

Clamp Pulse Width

Check that the mean width of the clamp pulse as measured on monitor
point TP456 is 1.5uS *10%. Select value of R507 if necessary to bring
within limits,

Liine Output Unit

Screen Stabiliser

Adjust R1208 to obtain 4240V at the cathode of B1204 - see circuit 0170,

Linearity

Check with an oscilloscope on the anode of B1153 that the linearising
sawtooth finishes at approx the centre of the scan period. If necessary
adjust capacitors C1178, C1179, C1180 for value to achieve this.

If crushing occurs symmetrically outwards from centre, increase
capacity of C1175 and Cl1161,

If stretching occurs symmetrically outwards from centre, increase
capacity of C1175 and C1161,

Amplitude and Shift (Controls in Front Drawer)

Adjust so that with picture size switch set to large the picture width
just fits the mask,
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4,1.5

E.H,T, Unit (See Circuit 0170)

Qutput Voltage

Adjust R1024, if necessary, to obtain 25kV when the cathode ray tube
beam current is zero. 25kV must be measured on an electrostatic
voltmeter.

Regulation

Adjust R1051, if necessary, for minimum change in picture size when
the beam current of the CRT is changed from 0 to 750uA.

Beam Current Limit

Connect voltmeter (20, 000Q/volt) across R1025, Set R1039 so that
voltage is limited to 5.5V for 19" CRT or 7V for 25" CRT when
brightness and contrast controls are operated.

Video Output Amplifiers (See Circuit 0183)

Black Level

Turn contrast control to minimum and brightness control to maximum,
Both controls are on monitor front panel,

Control voltmeter between cathode of CRT and OV line, SetR959 to
give 9V at the cathode.

Return controls to normal position,

Frequency Response

Adjust 1.951 on the video output module - see circuit 0183, for flat
response to 5 MHz, Minimum for the output amplifier,

Maximum measured deviation from response at 1 MHz is +0,5dB.
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(c)

SETTING UP PROCEDURE FOR PURITY, CONVERGENCE AND GREY
SCALE TRACKING

Purity

Allow the set to run at a beam current of approximately 750uA for
15 minutes with a plain white raster.

Using a microscope or other suitable device, of magnification x20,
examine the centre of the screen and adjust the X and Y purity
controls until the centre of the illuminated RGB triangles coincides
with the centre of the RGB phosphor dot triangles,

Switch on the Red beam only. Adjust the position of the deflection
coils until correct beam landing is achieved at the picture edges.

Check Blue and Green rasters for optimum purity in the same manner,
Lock deflection coils., Check with White raster only.

Recheck picture centering, and Static convergence - see 4.2.2(b).

Final adjustments for the white area appearance are carried out in
4.2.2(f) below,

Convergence

A medium luminance cross hatch grid pattern is recommended for
the test signals. Set line hold to centre of locking range. Set to
large picture size and centre within frame.,

Static convergence is achieved by adjusting the three radially acting
controls R, G and B, and one lateral control (blue) to obtain
coincidence of Red, Green and Blue in the centre of the picture,

First select R and G and adjust R static and G static in turn to
superimpose R and G vertically and horizontally at the picture centre.
Then select monochrome and adjust blue static to superimpose blue
on the red and green vertically., Finally adjust B lateral to
superimpose blue horizontally at picture centre.

Dynamic Vertical Convergence controls are set to obtain convergence
of the three colours up and down the vertical centre line.

Adjust controls as below, resetting the static convergence controls as

necessary for optimum result,

Select Red and Green.

Adjust R/G Parabola to remove relative vertical bowing.

Adjust R/G Parabola Balance and R/G Sawtooth Balance so that
horizontal lines intercepting at the vertical centre line are
coincident,
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Adjust R/G Sawtooth for parallel vertical lines.,

Repeat the above adjustments, Select R and B.

Adjust B Parabola and B sawtooth so that horizontal lines intercepting
at the vertical are coincident,

Adjust B Parabola Lateral and B Sawtooth Lateral to obtain parallel
vertical lines, Repeat adjustments for R and B selection,

Dynamic Horizontal Convergence controls are set to obtain
convergence along the horizontal centre line.

Adjust controls as below, resetting the static convergence controls
as necessary for optimum results,

Adjust B Parabola so that the B horizontal line matches the R
approximately. Select R and G.

Adjust R/G Parabola Balance and R/G Sawtooth Balance to converge
the horizontal centre lines.

Adjust R/G Parabola and R/G Sawtooth so that the vertical lines
intersecting the horizontal centre line are coincident.

Examine the convergence of horizontal lines near the top and bottom
of the picture and adjust R/G Trapezium in conjunction with the
Balance controls for R/G Sawtooth and R/G Parabola to obtain
the best overall convergence,

Repeat adjustments from selection of R and G. Select R and B.

Adjust B Parabola and B Sawtooth to match up the horizontal centre
lines,

Adjust B Parabola Lateral and B Sawtooth Lateral to converge the
vertical lines intersecting at the horizontal centre lines.

Repeat last two adjustments.

General

The sequence of adjustments is not important, but the pairs of
controls should be adjusted simultaneously, i.e., Red/Green ST
with Red/Green P, Blue ST with Blue P, the usual sequence is:

i) Red/Green Static

ii Red/Green Vertical
iii) Red/Green Horizontal
iv) Blue Static Radial

v Blue Static Lateral
vi) Blue Vertical

vii) Blue Horizontal

<
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Interaction within the Convergence Unit means that the procedure has
to be repeated until satisfactory conditions are obtained.



(f) White Point and Grey Scale Tracking

(1) A test signal containing a sequence of steps (staircase and
waveform) from black to white is used for this setting.

(ii) Set Master Brightness Control on Front of monitor fully
clockwise.

(iii) Adjust R, G and B Brightness controls in front drawer unit to
be just above cut-off in the black areas.

(iv) Set R, G and B Video Gains in front drawer unit to 80% -90% of
fully clockwise position.

(v)  Adjust any one or two controls in an anticlockwise direction to
achieve the desired White Point (Hue) in the peak white areas
of the test signal, i.e.:

If the White area is: Red Reduce Red gain
Blue Reduce Blue gain
Magenta Reduce Red and Blue
Cyan Reduce Blue and Green

Yellow Reduce Red and Green

(vi)  Set the Master Bri%htneéss Control on monitor front panel
anticlockwise to 207-30" and adjust the R, G and B Brightness
controls to obtain the same Hue as in (v) above in the dark grey
areas of the test pattern. The black areas should be just cut off.

4.3 PROCEDURE FOR CHECKING PERFORMANCE OF PAL DECODERS
EL8618 WHEN FITTED IN MONITOR ET9%954

NOTE

This method in no way replaces the setting up procedure laid down in
the Test Specification but is intended to allow circuit performance to be
checked and any minor adjustments thought necessary to be made.

Signal Required Composite coded (PAL) colour bars 1V p-p 100%
Luminance to 100% Saturation

Oscilloscope 10 Mc/s bandwidth, X sensitivity 1V/cm with a low
capacitance probe.
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4.3.

1

Luminance Gain

Monitor decoder input (Cl13 negative end). Note amplitude of white
bar.

Monitor blue channel output (Pin 1), Adjust contrast (R123) if
necessary to give unity gain for white bar, i.e. 1V peak to peak,

Check white amplitudes of Red (Pin 21) and Green (Pin 18) channels.
The maximum amplitude difference between the two channels shall
be less than 1% of Blue channel output at pin 11.

Chroma

With crocodile clips connect collector (case) of TS804 to OV line.

Monitor the junction of R209, C204. This shall be a negative going
pulse of 1.4 0.3V p-p and of width 4.5 +£0.1pS. Adjust R221 (set
gate width) if necessary to alter pulse width,

Monitor link 'F'. Adjust chroma gain control if necessary to give
about 1V p-p burst waveform.

Monitor the junction of C801, C802. Check that a half line frequency
sine wave is present. Amplitude to be greater than 1.5V p-p (this
sine wave may be slightly distorted).

Connect +V monitor point to scope Y input and +U monitor point to
scope X input.

The display will be similar to a vectorscope display. All colour
points should be single dots or two dots in very close proximity.

On units fitted with delay/simple relays, switch from delay to simple
operation. The amplitude and form of the display should not alter,

If there is any doubt as to the accuracy of the decoder setting up with
respect to this display, the following procedure extracted from the
Test Specification should be followed:

(N.B., If no relay fitted, short test points e to g for Delay or e to c
for simple),

Set Decoder for Delay operation,
Set R912 to mid-position,
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Procedure
(a) Adjust core of T20l to give maximum amplitude display.

(b)  Adjust R657 (180O switch balance) for best dot alignment in
Y directions on the oscilloscope display.

(c) Adjust core of T902 for best coincidence of two dots along centre
axis (X direction) of display.

(d) Adjust core of T90l for best overalldot coincidence.
(e) Switch to Simple., Adjust core of T201 for best dot coincidence.

(f) Adjust R906 (gain compensate) so that vector amplitudes of
displays for Simple and Delay operation are equal,

(g) On Delay readjust cores of T901l, T902 for best dot coincidence
as in (c) and (d).

(h) On Simple adjust core of T504 for best dot coincidence.
Readjust core of T201 for best dot coincidence.

This procedure may require repeating in parts in order to obtain the
correct display,

Remove oscilloscope X input.
Monitor Blue output. Adjust core of 1L103 if necessary for minimum

subcarrier, Subcarrier should be at least 30 dB down on i/p value,
with unity luminance gain, i.e. with 1V peak to peak as set up in4.3.1.

Chroma Gain

For Decoders not fitted with Remote Chroma Gain Facility

Adjust R125 (chroma gain) for equal amplitude blue bars. Monitor
green o/p and adjust R651 (set gain) for correct green bar pulse.

For Decoders fitted with Remote Chroma Gain Facility

Attenuate signal by 3 dB,

Turn monitor chroma gain to approximately mid-position. Adjust
R125 on decoder for equal amplitude blue bars, Monitor +U and note
signal amplitude. Readjust R125 so that signal amplitude varies by
at least £3 dB from minimum to maximum setting of remote chroma
control. Set monitor chroma for equal blue bars. Adjust R651

(set gain) for correct green bar pulse. Check red o/p.

Remove link from TS804 to OV line.

With i/p signal attenuated by 3 dB adjust R307 (colour killer) so that
signal is only just visible,



PARTS LIST

CONTENTS

Note:

L,

o Ul R WY

11.
12,

13,

Prefix to all numbers is 3913-426

Power Supply
Diode Board 'A' P,W.B, Assembly
Diode Board 'B' P, W.B, Assembly
Power Supply P, W,B, Assembly
Heat Sink Assembly
Rear Control Panel

Input Matrix P, W,B, Assembly
Video Amplifier P,W.B, Assembly
Video Output P, W,B, Assembly
Link Convergence P, W,B, Assembly

Line E,H.T. Output Assembly
Line Stage 'A' P,W,B, Assembly
Line Stage 'B' P, W.B, Assembly
E.H.T, Stage 'A' P,W,B, Assembly
E.H.T. Stage 'B' P, W.B. Assembly
Beam Current Limit P, W.B, Assembly
High Voltage Assembly

Field Scan and Pincushion P,W,B, Assembly
Field Convergence P,W,B, Assembly
Sync. Process P, W,B, Assembly

Main Frame Assembly
Centre Chassis Assembly
Spark Suppression P,W,B, Assembly
Purity and Convergence Unit Assembly
Video Panel
Contrast Switch

Convergence Output

Front Control Panel Assembly
Brightness Control

Front Drawer Assembly Mk II
Linearity Board Assembly

0169
0253
0252
0284
0286
0386

0175
0176
0183
0179

0170
0265
0266
0267
0268
0479
0269

0178
0180
0463

0167
0361
0173
0319
0260
0274

0373

0382
0381

0391
0422



1. POWER SUPPLY ASSEMBLY

Code

T1
T2

Code

Ccl
C2
C3
C4
C5
cé
c1
C8
C9

GCode

R1
R2
R3
R5
R6
RS
R9
R10
R11
R12

Code

TS1
TS2

Code

Csl
LA5 to 7
SK7 and 8
VvLl

V12

VL3

V14

Transformer
Transformer

Value

0.47uF
2500uF
100pF
100pF
100unF
2x125pF
5600pF
8000pF
0.0lpF

180kQ
180kQ
1kQ
330Q
68Q
180kQ
33kQ
270kQ
270kQ
56kQ

Type

2N3055
2N3055

Mains Plug
Miniature Neon Signal Lamp

Tolerance

(%)

Working
Voltage

10

10

Ut oOTOUrL ot U1 U1 N Ut

Voltage Adaptor

Fuse
Fuse
Fuse
Fuse

3.15 amp
3.15 amp
100mA
200mA

(1)

250
64
300
450
450
200
40
25
250

0.25

0.25

0.5
10w
6w
0.25W
0.5W
0.5W
0.5W
0.5W

3122
3122

2222
2222
2222
2013
2013
2222
2222
2222
2222

2322
2322
2322
2322
2113
2322
2322
2322
2322
2322

9330
9330

Part

5722
8213
3922
2422
2422
2422
2422

0169

Part

No.

108 32681
108 32691

No

Part .

341 89474
060 18252
080 34107
005 01013
005 01013
081 42131
102 17562
102 16802
341 89103

Part

No.

212 13184
212 13184
101 63102
320 12331
256 02128
212 13184
101 63333
101 63274
101 63274
101 63563

Part .

No

226 50XX0
226 50XX0

No.

660 20880
198 00087
840 67810
086 01033
086 01033
086 01005
086 01011



Code

VL5
V16
VL7
VL8

Fuse
Fuse
Fuse
Fuse

315mA
200mA
6.3 amp
6.3 amp

Diode Board 'A' P,W,B, Assembly

Code

R51

Code

GR51

GR52-GR59

VL51

Value

1500

Type

BYX10
BYX22/800

Fuse

5%

100mA

Diode Board 'B' P.W,B, Assembly

Code
R101
R102
Code

GR101-106
GR107-114

V1101

Value

100kQ
1kQ

Type

BYX10
BYX21/200R

Fuse

5%
5%

1l amp

Power Supply P, W,B, Assembly

Code

Cl51
C153

Cl54 & 155

C1l56

Value

50nF
1250 F
0.0lpF
125pF

Tolerance

(%)

10

8W

0.25W
0.25W

Working
Voltage

40
16
250
16

Part

2422
2422
2422
2422

No.

086 01013

086 01011

086 01036

086 01036
0253

No.

Part

2113

Part

9330
9330

2422

256 00957

No.

087 10XX0
137 00XXO0

086 01005

0252

No.

Part

2322
2322

212 13104
212 13102

No

Part .

9330
9330

2422

087 10XX0
052 90XX0

086 00033

0254

Part No.

2222
2222
2222
2222

001 17509
001 15131
341 89103
001 15131



Code

R151
R152
R153
R155
R156
R157
R158
R159 to 162
R163
or
R163
or
R163
R164
R165
R166
R167
R168
R169
R170
R171
R172
R173
R174 to 177
R178
or
R178
or
R178
R179
R180
R181
R182
R183
R184

Code

TS151
TS152
TS153
TS154,155 &
TS157
TS156

Value

27kQ
100Q
2k2Q
2k74
1kQ
22kQ
1kQ
10
56kQ

82kQ

68kQ
2k7Q
1k5Q
330
560Q
8200
1kQ
33Q
1k2Q
390Q
12kQ
1Q
68kQ

56kQ

47kQ
5600
1k50
2kQ
33Q
30
20

Type

2N3054
BCY32
2N930

BFY50
2N930

5%
5%
5%
5%
5%
5%
5%
10%
5%

5%

5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
10%
5%

5%

5%
5%
5%
5%
5%
10%
10%

0.25W
0.25W
0.25W
0.25W
0.25W
0.25W
0.25W

5W
0.25W

0.25W

0.25W
0.25W
0.25W
0.25W
0.25W
0.25W
0.25W
0.25W
0.25W
0.25W
0.25W

5W
0.25W

0.25W

0.25W
0.25W
0.25W
0.25W
0.25W

5W

5W

Part No.

2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2113 256
2322 212

2322 212

2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2113 256
2322 212

2322 212

2322 212
2322 212
2322 212
2322 212
2322 212
2113 256
2113 256

Part No.

9330 741
9330 117
9330 175

9330 116
9330 175

13273
13101
13222
13272
13102
13223
13102
00491
13563

13823

13683
13272
13152
13339
13561
13821
13102
13339
13122
13391
13123
00491
13683

13563

13473
13561
13152
13272
13339
00498
00497

30762
70XX0
10XX0

00XX0
10XX0



Code

GR151
GRI152 & 153
GR154 & 155
GR156
GR157
GR158
GR159
GR160
GR161

Type

OA47

BAY 38
BZY88/C6V2
BAY 38
BYXI10
BZY88/C6V2
BYXI10
BZY88/C6V2
QAZ224

Heat Sink Assembly

Code

1

Code

TS926
TS927

Heat Sink

Type

2N3054
2N3055

Rear Control Panel Assembly

Code

R1254

Code

SK5
SKb6

Value

POT 1M Lin,

Switch Slider
Switch

20%

2x4 pole

2~-way

Part No,

9330 041 90XXO0
9330 042 40XXO0
9330 092 90XXO0
9330 042 40XXO0
9330 087 10XXO0
9330 092 90XXO0
9330 087 10XXO0
9330 092 90XXO0
9220 096 91XX0

0286

Part No.

3913 423 02910

Part No,
9330 741 30762
9330 226 50XX0

0386

Part No.

2113 377 00185

Part No,

2413 127 00001
8213 198 00486



Code

C251
C254
C255
C256
C259
C260
ca6l
C262
C263
C265

Code

R251
R252
R2Z253
RZ254
R255
R256
R257
R258
R259
R260
R261
R262
R263
R264
R265
R266
R267
R268
R269
R270
R272
R273
R274
R275
R276
R277
RZ278
R279
R280
R282
RZ283

INPUT MATRIX P.W.B, ASSEMBLY

to 253

to 258

& 264
& 266

& 271

& R281

Value

12, 5nF
1250 F
160uF
250uF

25uF
12,.5nF
160pF
12,5pF
80 F
12,.5uF

Value

(all at 5% and 0,25W unless otherwise stated)

150kQ
120kQ
6800
100Q
10kQ
3kQ
750
150kQ
120kQ
100Q
5600
150kQ
120kQ
1k2Q
100Q
1k1Q
7504
100
330Q
1kQ
68Q
2208
1kQ
680
2200
1kQ
68Q
2200
3k9Q
3k9Q
680

1%,
1%

1%

1%,
1%

1%

1%
1%

Working Voltage

25
16
25
25
25
25
25
25
16
25

2222
2222
2222
2222
2222
2222
2222
2222
2222
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

Part No.

001
001
023
023
001
001
023
00l
001
001

Part No.

212
212
212
212
212
114
114
212
212
212
114
212
212
212
212
114
114
212
114
212
212
212
212
212
212
212
212
212
114
114
212

0175

16139
15131
16161
16251
16259
16139
16161
16139
15809
16139

13154
13124
13681
13101
13103
53002
57509
13154
13124
13101
55601
13154
13124
13122
13101
51102
57509
13109
53301
13102
13689
13221
13102
13689
13221
13102
13689
13221
53902
53902
13689



Code Value

(all at 5% and 0.25W unless otherwise stated)

R284 150kQ
R285 120k8
R286 5600
R287 1000
R288 6800
R289 10Q
R290 150kQ
R291 120kQ
R292 6804
R293 1004
R294 10kQ
R296 3kQ
R297 560EQ
R298 100Q
R299 150kQ
R300 120kQ
R301 150kQ
R302 120kQ
R303 1k2Q
R304 1004
R305 1klQ
R306 75Q
R307 10k
R308-311 220Q
R312 1kQ
R313 2200
R314 560
R315 & 316 10Q
Code Type

TS251 BC1lo07
TS252 & 253 BC107
TS254 BCY171
TS255 to 257 BFY50
TS258 BC107

GR251 to 280 BAY38

1%
1%

1%
1(70

(6)

Part No,

2322 212
2322 212
2322 212
2322 213
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 114
2322 114
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 114
2322 114
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212

Part No.

9330 013
9330 013
9330 441
9330 116
9330 013

9330 042

13154
13124
13561
13101
13681
13109
13514
13124
13681
13101
13103
53002
55601
13101
13154
13124
13154
13124
13122
13101
51102
57509
13103
13221
13102
13221
13569
13109

30XX0
30XX0
10XX0
00XX0
30XX0

40XX0



Video Amp. P.W.B. Assembly 0176

Working

Code Value Tolerance (%) Voltage Part No.

C351 125pF 16 2222 001 15131
C 352 80uF 25 2222 001 16809
C354 125pF 16 2222 001 15131
C355 0.1pF 10 100 2222 341 29104
C356 0.047uF 10 250 2222 341 89473
C357 1.0pF 10 100 2222 341 29105
C358 0.1uF 10 100 2222 341 29104
C359 80uF 16 2222 001 15809
C360 8O0uF 25 2222 001 16809
C361 & 363 125uF 16 2222 001 15131
C354 0,047pF 10 250 2222 341 89473
C365 0.22uF 10 100 2222 341 29224
C366 1.0pF 10 100 2222 341 29105
C367 0.luF 10 100 2222 341 29104
C368 80uF 16 2222 001 15809
C369 125pF 16 2222 001 15131
C370 8O0pF 25 2222 001 16809
C372 0.1uF 10 100 2222 341 29104
C373 125uF 16 2222 001 15131
C374 0.047uF io 250 2222 341 89473
C375 1.0uF 10 100 2222 341 29105
C376 0.1pF 10 100 2222 341 29104
C377 80uF 16 2222 001 15809
C38l1 100pF 5 30 2013 315 05382
C382 10pF 5 30 2013 315 05371
C383 100pF 5 30 2013 315 05382
C384 10pF 5 30 2013 315 05371
C385 100pF 5 30 2013 315 05382
C386 10pF 5 30 2013 315 05371
Code Value Part No.

(all at 5% and 0,25W unless otherwise stated)

R351 18kQ 2322 212 13183
R352 1200 2322 212 13121
R353 2k7Q 2322 212 13272
R354 150Q 1% 2322 114 51501
R355 5600 2322 212 13561
R356 6800 2322 212 13681
R357 4k7Q 1% 2322 114 54702
R358 & 359 10Q 2322 212 13109
R360 1k5Q 2322 212 13152
R361 10kQ POT 20% 0.1wW 2322 380 06007
R362 1k5Q 2322 212 13152

R363 270Q 2322 101 63271



Code

R365

R366

R367

R368

R369

R370

R371

R372

R373

R374

R375

R376

R377

R378

R379

R380

R381

R382

R383

R385

R386

R387

R 388

R389

R390

R391

R392

R393

R394

R395

R396

R397

R398 & 399
R400
R401
R402
R403
R405
R406
R407
R408
R409
R410
R412,414,416
R417

R419

R420

R422

R423

R425

POT

Value

(all at 5% and 0.25W unless otherwise stated)

2kQ
68kQ
2kQ
1kQ
120
470
18kQ
120Q
2kQ
150Q
560Q
6800
4k7Q
10Q
10Q
1k5Q
10kQ
1k50
270Q
2k2Q
68kQ
2k74Q
1kQ
12Q
47Q
10k
120Q
2k7Q
150Q
560Q
6800
4k7Q
10Q
1k5Q
10kQ
1k50
2700
2k2Q
68kQ
2k7Q
1kQ
120
4740
5k6Q
758
4700
75Q
470Q
750
470Q

5W
1%
1%
LIN 20% 0.1W
0.5W
5W
1%
1%
LIN 20% 0.1W
0.5W
5W

Part No.

2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322

212 13222
212 13683
212 13272
212 13102
212 13129
256 00376
212 13183
212 13121
212 13272
114 51501
212 13561
212 13681
114 54702
212 13109
212 13109
212 13152
380 06007
212 13152
101 63271
212 13222
212 13683
212 13272
212 13102
212 13129
256 00376
212 13183
212 13121
212 13272
114 51501
212 13561
212 13681
114 54702
212 13109
212 13152
380 06007
212 13152
101 63271
212 13222
212 13683
212 13272
212 13102
212 13129
256 00376
212 13562
212 13759
212 13471
212 13759
212 13471
212 13759
212 13471



Code

TS355
TS356
TS357
TS358
TS359 & 361
TS363
TS364
TS365
TS366
TS367 & 369
TS371
TS372
TS373
TS374

Code

GR351 & 352
GR353 & 354
GR355 & 356
GR357 & 358
GR359 & 360
GR361 & 362

BSY38
BCYT71
BC109
BSY39
BC107
BSY38
BCYT71
BC109
BSY 39
BC107
BSY38
BCYT71
BC109
BSY39

Type

BZY88/C6V2
BZY88/C3Vé
BZY88/C6V2
BZY88/C3Vb
BZY88/C6V2
BZY88/C3V6

4, VIDEO OUTPUT P,W.B, ASSEMBLY
Code
L1951 Coil

Tolerance Working
Code Value (%) Voltage
c951 0.1pF 10 250
C952 0.1uF 10 100
c953 220pF 5 160
C954 0.1uF 10 100
C955 22.0pF 5 160
C 956 0.022uF 10 250
C957 2.2uF 20 35
C958 0.1uF 10 100

Part No.

9330 047 60XX0
9330 441 10XXO0
9330 013 50XX0
9330 047 70XXO0
9330 013 30XXO0
9330 047 60XX0
9330 441 10XXO0
9330 013 50XX0
9330 047 7T0XXO0
9330 013 30XXO0
9330 047 60XX0
9330 441 10XX0
9330 013 50XX0
9330 047 70XX0

Part No,

9330 092 90XX0
9330 092 30XX0
9330 092 90XXO0
9330 092 30XX0
9330 092 90XXO0
9330 092 30XX0

0183

Part No.

3913 429 00200

Part No.

2222 341 89104
2222 341 29104
2013 315 05811
2222 341 29104
2013 315 05811
2222 341 89223
2013 009 00017
2222 341 29104



Code

R951

R952

R953

R 954 to 956
R 957
R 958
R959
R960
R961
R962
R963
R964
R965
R 966
R967
R968
R969
R970

POT

Code

TS951
TS 952
TS953
TS954
TS955
TS956 & 957

Code

GR951 to 953

Code

CD951

Value

(all at 5% and 0.25W unless otherwise stated)

1oQ
120Q
75Q
100Q
3k3Q
1kQ
2k5Q
6k8Q
68kQ
2k24
100Q
3k9Q
2k2Q
3k3Q
10kQ
3k9Q
220Q
3M3Q

LIN 20%

10%

Type

BF179
BSY39
BCI109
BCY70
BSY38
BCYT70

Type
BA248

Tvype
P.C. Socket, l-way

Orange

(10)

0.5W

3.25W

Part No,

2322
2322
2322
2322
2113
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

212 13109
212 13121
101 63759
212 13101
109 00082
212 13122
378 00006
212 13682
212 13683
212 13222
212 13101
212 13392
212 13222
212 13332
212 13103
212 13392
212 13221
212 12335

Part No.

9330 279 30XXO0
9330 047 70XX0
9330 013 50XX0
9330 441 00XXO
9330 047 60XXO0
9330 441 00XXO

Part No,

9330 229 20XX0

Part No.

8213 198 00496



5. LINE CONVERGENCE P, W,B, ASSEMBLY

Code

C651 & 653
to 656
C657

C658 & 659
C660

C661

C662

C663

C664

C665

C666 & 667
C668

C669

Code

R651

R653

R654

R655

R656 & 657
R658 POT
R660

Value

0.1lpF

2700pF
0.1pF
640pF
0.22pF
4700pF
2uF
0.1pF
InF
0.47uF
0.22pF
0.022pF

Value

(all at 5% and 0,25W unless otherwise stated)

1kQ
12kQ
22kQ
220Q
1804
10kQ

1kQ

R662 & 665 POT 10kQ

R667 & 668
R669

R670 POT
R671 & 672
R673

R674

R675 & 676
R6T7

R678

R679

R680

R681

R682

R683

R684

R685

R686

R687

R688

R689

R690

2k7Q

22Q
10kQ
2k7Q
4kT7Q
10kQ
22040

1kQ
1k5Q

1kQ
22kQ
56k
2k7Q
1k2Q
330Q
1k84Q
1500
10kQ
22kQ
220Q

47Q

LIN

LIN

LIN

Tolerance Working
(%) Voltage
10 100
10 400
10 100

16
10 250
10 400

40
10 100
10 100
10 100
10 100
10 250

2.0%

20%

20%

(11)

0.1w

0.1w

0.1w

2222

2222
2222
2222
2222
2222
2222
2222
2222
2222
2222
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

No.

Part

341

311
341
023
341
311
120
341
341
341
341
341

No

Part .

212
212
212
212
212
380
212
380
212
212
380
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
212

0179

29104

51272
29104
15641
89224
51472
17208
29104
29105
29474
29224
89223

13182
13123
13223
13221
13181
06007
13182
06007
13272
13229
06007
13272
13472
13103
13221
13102
13152
13102
13223
13563
13272
13122
13331
13182
13151
13103
13223
13221
13479



Code

R691
R692
R693
R694
R695
R696
R697
R698
R699
R700
R701
R702
R703
R704
R705
R706
R707

R708 &

R710

R77]1 &

RT13
R714
R715
R716

R717T &

R719

R720 &

R722
RT723
R724
R725
R726

R727 &

R729

R730 &

R732
R733
R734
R735

Code

POT

POT

Car.

POT

POT

709
712

POT

718

721

POT

728

731

TS651 to 654

TS655
TS656
TS657
TS658
TS659
TS660

GR651

Value

(all at 5% and 0.25W unless otherwise stated)

100Q
56Q
100Q
10Q
47Q
1kQ
2k74Q
2k2Q
10kQ
1Q
100Q
5000
100Q
27040
2k21Q
270Q
150Q
68040
150Q
274
3900
2k2q
39040
270Q
82040
2708
56Q
47Q
3900
2k2Q
390Q
2708
8200
270Q
56Q
474
1k50
2k2Q
100kQ

Type

BC109

2N4036
BFY50
2N4036
BFY50
2N4036
BFY50

BAY38

LIN

LIN

LIN

LIN

LIN

Modified

Modified

20%

Modified

20%

20%

20%

2 0%

(12)

0.1wW

0.1W

0.1wW

Part No,

3913 423
2322 212
3913 423
2322 212
2322 212
2322 212
2322 212
2322 212
2322 380
2322 212
2322 212
3913 423
2322 212
2322 212
2322 380
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 380
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 380
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 380

Part No.

9330 013
9330 620
9330 116
9330 620
9330 116
9330 620
9330 116

05010
13569
05010
13109
13479
13102
13272
13222
06007
13102
13101
05020
13101
13271
06005
13271
13151
13681
13151
13279
13391
06005
13391
13271
13821
13271
13569
13479
13391
06005
13391
13271
13821
13271
13569
13479
13152
13222
06011

50XX0
10762
00XX0
10762
00XX0
10762
00XXO0

9330 042 40XXO0



6.

LINE E.H, T, OUTPUT ASSEMBLY

Line Stage 'A' P.W,B. Assembly

Code
T1151 Line O/P Transformer
T1152 Convergence Transformer
Code
L1152 Coil

Tolerance Working
Code Value (%) Voltage
Cllsl 0.01luF 10 250
C1l52 4uF 400
Cl153 6.4pF 6.4
Cll54 680pF 10 630
Cl155 0.001pF 10 400
Cll156 470pF 5 500
Cll57 680pF 5 500
Cll58 2200pF 5 500
Cl159 2000uF 10
C1ll160 32pF 300
Cllél 0.033uF 10 1600
Cllé62 2,2uF 10 250
Cl163 See 0269
Cllé4 0.0068p 10 1600
Cl1l165 0.0015uF 10 400
Cl166 See 0269
Cl167 0.0015uF 10 400
Cll68 0.022pF 10 1000
cllé69 100pF 450
Cll70 & 1172 See 0269
Cll74 0,022pF 10 1000
Cll75 0.033uF 10 1600
Cl176 )
Ccl177)
21133 ; See 0422
Cc1180)
Ccl181 )

3122
3913

3913

2222
2222
2222
2013
2222
2222
2222
2222
2222
2222
2222
2222

2222
2222

2222
2222
2222

2222
2222

Part No,

108
429

Part No.

429

Part No.

341
040
001
315
311
753
753
753
063
080
341
341

341
311

311
341
080

341
341

0170

0265

39390
00420

00180

89103
16408
13648
06201
51102
34701
36801
32202
04202
04329
81333
89225

81682
51152

51152
71223
37101

712273
81332



Code Value Part No,

(all at 5% and 0.25W unless otherwise stated)

R1151 1MQ 2322 212 13105
R1152 1kQ 2322 212 13102
R1153 8208 2322 212 13821
R1154 12kQ 1w 2322 214 13123
R1156 8k24Q 2322 212 13822
R1157 2k2Q 2322 212 13222
R1158 220kQ 2322 212 13224
R1159 56kQ 2322 212 13563
R1160 1MQ 0.5W 2322 101 63105
R1161 1kQ 2322 212 13102
R1162 iMQ 2322 212 13105
R1163 680kQ 2322 212 13684
R1164 1kQ 2322 212 13102
R1165 120kQ 0.5W 2322 101 63124
R1166 270Q 5.5W 2322 320 32271
R1167 See 0269

R1168 22kQ 0.5W 2322 101 63223
R1169 6800 2322 212 13681
R1170 470Q 2322 212 13474
R1172 22kQ 2322 212 13323
R1174 22k 0.5W 2322 101 63223
R1175 680Q 2322 212 13681
R1176 47kQ 2322 212 13473
R1177 390kQ ZW 2322 102 83394
R1180 to 1184 1MQ 2W 2322 102 83105
R1186 See 0269

R1187 56 0kQ 2322 212 13564
R1188 2k74Q 5.5W 2322 320 32272
R1189 0.33Q 1 0% 3W at 20°C 2113 256 03401
R1190 )

to ) See 0422

R1194 )

Code Type Part No.
Bl1151 Valve ECC88 9300 006 50XX0
B1ll52 Valve EL504 9300 001 40XXO0
B1153 Valve EY88 9330 020 70XX0
Code Type Part No.
GR1151 OAZ226 9330 097 11XXO0
GR1152 BYXI10 9330 087 10XXO0
GR1153 See 0269

GR1154 BYX10 9330 087 10XX0
to 1157

GR1158 to 1162 ~ see 0422

(14)



Line Stage 'B' P, W,B, Assembly

Code

clz201

C1l202 & 1203

Ccl1l204
C1l205
Cl206
cl1l207

Code

R1201
R1202
R1203

R1204 & 1205

R1207
R1208
R1209
R1210
R1211
R1213
R1214
R1215
R1216
R1218

Code
B1201
B1202
B1203
B1204
Code

REL1200

Code

GR1201 to
GR1204

POT

Value

0.022pF
InF
lopF
1OpF
0.470F
1.2uF

Value

(all at 5% and 0.25W unless otherwise stated)

Tolerance Working
(%) Voltage

10 250

10 400

400

400

10 400

10 250

470kQ
1kQ
56k{ 0.5W
4MT7Q 10% 0.5W
220kQ 1%
22kQ LIN 20% 0.1wW
470kQ 1%
1kQ
68k 0.5W
1kQ
150k8 0.5W
68kQ 1w
270VQ 10% 2W 1mA
2708
Sub Min Ref Tube 2721000
Valve ECC38l1
Sub Min Ref Tube Z71000
Valve E1L86
Value
7400 Relay 24V d.c. Coil No. 12
1M Contact
Type
BYX10

0266

No.

Part

2222
2222
2222
2222
2222
2222

341 89223
341 59105
040 46169
040 46109
341 59474
341 89125

Part No.

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

212 13474
212 13102
101 63563
101 62475
114 52204
380 06008
114 54704
212 13102
101 63683
212 13102
101 63154
214 13683
554 03522
212 13271

No.

Part

9300
9300
9300
9300

236 80XXO0
022 91XX0
236 80XXO0
016 70XX0

No.

Part No.

2412

131 00033

Part

9330

No.

087 10XXO0



EHT Stage 'A' P,W.B, Assembly

Code

T1001

Code

clool
cloo2
Cclo03
C1004
C1005
C1006
c1007
C1008
Cc1009
clolo
clolz
Cclo013
Cc1lio0l4
Cc1015
clol6
Cl017
Ccl018
Cc1020
Cc1021
Cclo02z2

Code

R1001
R1002
R1003
R1004
R1005
R1006
R1007
R1008
R1009
R1010
R1012
R1013
R1014
R1015
R1016
R1017
R1018
R1019

EHT O/P Transformer

Value

0.0lpF

0.33pF

4uF

0.01lpF

0.1pF

20uF

220pF

0.001uF

120pF

& 1011 270pF
1250uF

32uF

0.0033pF
0.056pF

0.1uF

0.015uF

& 1019 100uF
C.1pF

0.001pF

220pF

Value

(all at 5% and 0,25W unless otherwise stated)

330kQ
56 0kQ
470kQ
1k&
18kQ
39kQ
470kQ
1kQ
27040
68kQ
33kQ
18kQ
68kQ
270k8
330kQ
33kQ
1kQ
84

10%

(16)

Tolerance Working
(%) Voltage
10 250
10 400

400

10 250
10 400
16

10 630
10 400
5 8k
5 5k
4

300

10 400
10 100
10 400
10 1000
450

10 100
5 500
10 160

0.5W

0.5W
1w

1w
1w

5.5W

Part No.

0267

3122 108 39850

Part No.

2222
2222
2222
2222
2222
2222
2013
2222
2013
2013
2222
2222
2222
2222
2222
2222
2222
2222
2222
2013

Part No.

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

341
341
040
341
341
001
315
311
564
564
023
080
311
341
341
341
080
341
753
315

212
212
212
212
212
101
212
212
212
101
214
212
212
214
214
212
212
320

89103
59334
16408
89103
59104
15209
16101
51102
00303
00l0l1
12132
04329
51332
29563
59104
71154
37101
29104
31002
05923

13334
13564
13474
13102
13183
63393
13474
13102
13271
63683
13333
13183
13683
13274
13334
13333
13102
31828



Code Value

(all at 5% and 0.25W unless otherwise stated)

R1020 2704 10% 5.5W
R1021 560MQ 20% 30kV
R1022 47kQ 1% 1w
R1023 4k7Q
R1024 POT 10kQ LIN 20% 0.1W
R1025 6k8Q
R1026 See 3941
R1027 680kQ
R1028 4M78 10%
R1029 1kQ
R1030 12kQ
R1031 4k7Q LIN 20% 0.1W
R1032 2k2Q
R1033 3300 5.5W
Code
B1001 Valve ECCS81
B1002 Valve ECF802
B1003 Sub Min Ref Tube ZZ1000
B1004 Valve EL509
B1005 Valve EY500
B1006 Valve GY501
Code Type
GR1001 QAZ226
GR1002 to
GR1005 BYX10
EHT Stage 'B' P,W.B, Assembly

Tolerance Working
Code Value (%) Voltage
C1051 1000pF 6.4
Cc1l052 400nF 25
C1053 250uF 25
C1054 10uF 25
Cl056 & 1057 5.6HF 10 100
C1058 4uF 40

(17)

Part No.

2322 320 32271
2113108 00C03
2322 117 54703
2322 212 13472
2322 300 06007
2322 212 13682

2322 212 13684
2322 212 12475
2322 212 13102
2322 212 13123
2322 380 06006
2322 212 13222
2322 320 32331

Part No.

9300 022 91XXO0
9300 009 30XX0
9300 236 80XX0
9300 366 00XXO0
9300 000 80XXO0
9300 001 10XXO

Part No.

9330 097 11XXO0
9330 087 10XXO0

0268

Part No.

2222 023 13102
2222 023 16401
2222 023 16251
2222 002 16109
2222 341 29565
2222 001 17408



Code Value

(all at 5% and 0.25W unless otherwise stated)

R1051 2k2Q)
R1052 4700
R1053 220Q
R1054 5608
R1055 1508
R1056 1k28
R1057 5k6Q
R1058 2708
R1059 15kQ
R1066 10MQ 10%
R1067 3k3Q
R1068 1k2Q
R1069 2k2Q
R1070 1kQ
R1072 2k2Q
Code Tvype
GR1053 BYXI10
Code Type
TS1051 &

TS1052 BCY32
TS1055 BCY71
TS1056 MPF103
TS1057 BCl07

Beam Current Limit P,W,B, Assembly

Tolerance Working
Code Value (%) Voltage
Ccl025 125pF 10
Cl026 0.1uF 10 250

Part No.

2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212

Part No.

9330 087

Part No.

9330113

9330 441
9330 896
9330 013

Part No.

2222 001
2222 341

13222
13471
13221
13561
13151
13122
13562
13271
13153
12106
13332
13122
13222
13102
13222

10XX0

70XX0

10XX0
70702
30XX0

0479

14131
89104



Code Value

(all at 5% and 0.25W unless otherwise stated)

R1034 22kQ

R1035 1k5Q

R1036 8k2Q

R1037 1200

R1038 100Q

R1039 1002 LIN 20%

R1040 22kQ 1w
R1041 33kQ 1w
R1042 18kQ

R1043 8k2Q

R1044 270kQ 0.5W
R1045 47kQ

R1046 & 1047 120Q

Code Type

TS1001 BC1l07
TS1002 BCY71

Code Type
GR1006 BAY 38
GR1007 BZX61-C36
GR1008 BZY88-C5V6
GR1009 BAY38

High Voltage Assembly

Tolerance Working
Code Value (%) Voltage
Cl1163 120pF 10 3.5kV
Cl166 100pF 5 8kV
Ccl1l70 150pF 5 8kV
Ccll72 470pF 10 1500V
Code Value
R1167 2k2Q 5% 0.5W
R1186 100kQ 5% 0.5W
Code Type
GR1153 BY140

Part No.

2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322

212 13223
212 13152
212 13822
212 13121
212 13101
378 00002
214 13223
214 13333
212 13183
212 13822
101 63274
212 13473
212 13121

Part

93390
9330

No.

013 30XXO0
441 10XX0

Part No.

9330
9330
9330
9330

2013
2013
2013
2013

Part

2322
2322

042 40XXO0
879 30XX0
092 80XX0
042 40XXO0

0269

Part No.

564 00003
564 00305
564 00304
564 00051

No.

101 63222
101 63104

Part

9330

No.

458 60XX0



Code

1L.351

Code

C551
Cb552
C553
C554
C555
C556
C5h57
C558
C560
C561
C562
C563
Ch572
C573
Cb574
C575
C576
C578
C580
C581
C582
C5h83
Ch584
C585
C586
C587
C588
C590

Code

R551
R552
R553
R554
R555
R556
R557
R558
R559
R560

FIELD SCAN AND PINCUSHION P, W.B. ASSEMBLY

0178

Part No.

Inductor 3522 149 02620
Tolerance Working

Value (%) Voltage Part No.
80uF 25 2222 001 16809
1M20 10 100 2222 341 29125
47k 2 63 2222 435 34703
2k2Q 10 125 2222 436 12202
47kQ 10 100 2222 341 29473
47kQ 10 100 2222 341 29473
25uF 25 2222 001 16259
& 559 10pF 10 20 2013 009 00041
12M5Q 25 2222 001 16139
4TuF 20 20 2013 009 00032
470F 20 35 2013 009 00036
470pF 5 30 2013 315 05386
160pF 25 2222 023 16161
0.1lpF 10 100 2222 341 29104
0.1pF 10 100 2222 341 29104
125pF 16 2222 001 15131
& 577 0.1pF 10 100 2222 341 29104
& 579 100pF 5 500 2222 555 08101
0.1pF 10 250 2222 341 89104
3k3Q 10 400 2222 311 51332
470 F 20 35 2013 009 00036
0.0lpF 10 250 2222 341 89103
100pF 5 500 2222 555 08101
32pF 64 2222 001 18329
2,20F 10 100 2222 341 29225
0.47uF 10 100 2222 341 29474
0.1pF 10 250 2222 341 89104
3k3Q 10 400 2222 311 51332

Value Part No.

(all at 5% and 0.25W unless otherwise stated)

1kQ 2322 212 13102
10kQ 2322 212 13103
4708 2322 212 13471
12kQ 2322 212 13123
1k2Q 0.5W 2322 101 63112
27kQ 1% 0.125W 2322 113 52703
39kQ 1% 0.125W 2322 113 53903
10kQ LIN 20% 0.1wW 2322 380 06007
180kQ 2322 212 13184
2k2Q 2322 212 13222

(20)



Code Value Part No.

(all at 5% and 0,25W unless otherwise stated)

R561 1k2Q 2322 212 13122
R562 4kT7Q 2322 212 13472
R563 4700 2322 212 13471
R564 274 2322 212 13279
R565 220Q 2322 212 13221
R566 470Q 2322 212 13471
R567 4k7Q 2322 212 13472
R568 47kQ 2322 212 13473
R569 15kQ 1% 0.125W 2322 113 51503
R570 & 571 1k2Q 1% 0.125W 2322 113 51202
R572 1kQ 1% 0.125W 2322 113 51002
R573 1kQ 2322 212 13102
R574 100Q 2322 212 13101
R575 2700 2322 212 13271
R576 & 577 5000 POT Modified 3913 423 05020
R578 3k3Q 2322 212 13332
R579 3k3Q 2322 212 13332
R580 5000 POT Modified 3913 423 05020
R581 1kQ 2322 212 13102
R582 3k3Q 2322 212 13332
R583 56Q 2322 212 13569
R584 2200 2322 212 13221
R585 1kQ 2322 212 13102
R586 180Q 0.5W 2322 101 63181
R587 1kQ 2322 212 13102
R588 POT 4k7Q LIN 20% 0.1W 2322 380 06006
R589 1kQ 2322 212 13102
R590 47080 2322 212 13471
R591 3900 2322 212 13391
R592 2500 POT Modified 3913 423 05000
R593 394 0.5W 2322 101 63390
R594 270Q 0.5W 2322 101 63271
R595 2k7Q 2322 212 13272
R596 680 2322 212 13689
R597 22kQ 1w 2322 214 13223
R598 1kQ 2322 212 13102
R599 470Q 2322 212 13471
R600 1kQ 2322 212 13102
R601 3300 2322 212 13331
R602 15kQ 2322 212 13153
R603 6k8Q 2322 212 13682
R604 2k7Q 2322 212 13272
R605 POT 1kQ@ LIN 20% 0.1W 2322 380 06004
R606 1k5Q 2322 212 13152
R607 22Q 2322 212 13229
R608 150Q 2322 212 13151
R609 22kQ 1w 2322 214 13223
R610 330EQ 2322 212 13331
R611 229 2322 212 13229
R612 330Q 2322 212 13331

(21)



Code Value Part No,

(all at 5% and 0.25W unless otherwise stated)

R613 POT 1kQ@ LIN 20% 0.1W 2322 380 06004
R614 1k2Q 2322 212 13122
R615 22Q 2322 212 13229
R616 3300 2322 212 13331
R617 3k3Q 0.5W 2322 101 63332
R618 220 2322 212 13229
R619 1500 2322 212 13151
R620 6k8Q 2322 212 13682
R621 3k3Q 2322 212 13332
R622 470Q 2322 212 13471
R623 POT 2k2Q LIN 20% 0.1w 2322 380 06005
R624 1500 2322 212 13151
R625 2200 2322 212 13221
R626 4k 2322 101 63472
R627 100Q 2322 212 13101
R628 2k2Q 2322 212 13222
R629 100Q 2322 212 13101
R630 100kQ 2322 212 13104
R631 39kQ 2322 212 13393
R632 8k2Q 2322 212 13822
R633 1k5Q 2322 212 13152
R634 330Q 2322 212 13331
R635 27kQ 2322 212 13273
R636 6k8Q 2322 212 13682
Code Type ‘ Part No.

TS551 BC107 9330 013 30XXO0
TS552 & 553 BFY50 9330 116 00XXO0
TS554 BC107 9330 013 30XXO0
TS555 BCY70 9330 441 00XXO0
TS556 BCY71 9330 441 10XXO0
TS557 to 559 BFY51 9330 116 10XXO0
TS560 BFY50 9330 116 00XXO0
TS561 BC107 9330 013 30XXO0
TS562 & 563 BFY50 9330 116 00XXO0
TS564 BC107 9330 013 30XXO0
TS565 BFY50 9330 116 00XXO0
TS566 BF178 9330 216 10XXO0
TS567 & 568 BC1l07 9330 013 30XXO0
TS569 BFY50 9330 116 00XXO0

(22)



Code Type Part No.,

GR551 BAY 38 9330 042 40XX0
GR552 AAZ15 9330 041 60XX0
GR553 & 554 BAY38 9330 042 40XX0
GR556 & 557 BZY39 9330 042 60XX0
GR558 BZY88-C3V3 9330 092 20XXO0
GR559 OA4T7 9330 041 90XXO0
GR560 BAY 38 9330 042 40XXO0
GR561 & 562 O0QA202 9330 086 50XX0
8. FIELD CONVERGENCE P, W.B, ASSEMBLY 0180
Tolerance Working

Code Value (%) Voltage Part No.

C751 160pF 25 2222 023 16161
C752 & 753 125uF 16 2222 001 15131
C754 & 755 0.1pF 10 100 2222 341 29104
C756 125pF 16 2222 001 15131
C757 220LF 20 15 2013 009 00034
C758 0.47.F 10 100 2222 341 29474
C759 200nF 6.4 2222 001 13201
Cc760 2.2uF 10 100 2222 341 29225
Cc761 68uF 20 15 2013 009 00035
C762 0.47uF 10 100 2222 34)1 29474
Code Value Part No.

(all at 5% and 0.25W unless otherwise stated)

R751 5k6Q 2322 212 13562
R752 8k2Q 2322 212 13822
R753 & 754 6800 2322 212 13681
R755 2200 2322 212 13221
R756 2k7Q 2322 212 13272
R757 4k7Q LIN 20% 0.1wW 2322 380 06006
R758 2k7Q 2322 212 13272
R759 100Q 2322 212 13101
R760 1k84 2322 212 13182
R761 4k7Q 2322 212 13472
R762 1k5Q 2322 212 13152
R763 3k9Q 2322 212 13392
R764 2200 2322 212 13221
R765 2k74Q 2322 212 13272
R766 POT 47kQ LIN 20 0.1W 2322 380 06009
R767 1k8Q 2322 212 13182
R768 4k74Q 2322 212 13472
R769 6800 2322 212 13681
R770 1kQ 2322 212 13102

(23)



R771
RT72
R774
R775
R776
R777
R778
RT79
R780
R782
R783
R784
R785
R786
R787
R789
R791
R792
R795
R796
R797
R798
R799
R800
R801
R802
R803
R804
R805
R80O7
R808
R810
R812
R813
R814
R815
R816
R817
R818
R819
R820
R821
R822
R823
R825
R827
R828
R830
R831
R832

& 773

POT
POT

POT
& 781

& 788
& 790

to 794

& 806

& 809

& 811

POT

POT

POT

& 824

& 826

& 829

& 833

Value

(all at 5% and 0.25W unless otherwise stated)

4k7Q
10kQ
2k2Q
2k2Q
4k7Q
1k2Q
2k21)
10kQ
1k2Q
22040
6800
1kQ
27080
750
4k7Q
4k7Q
2704
10kQ
3k9Q
1k2Q
1kQ
8k2Q
4k7Q
1k8Q
4k78
8k2Q
1kQ
1k2Q
2700
8204
1k2Q
82010
1kQ
2k2Q
2k2Q
2k74Q
270EQ
8208
2k2Q
3300
2k2Q
1kQ
2k2Q
8200
1k2Q
8204
2708
1kQ
2k2Q
8204

LIN 20
LIN 20
LIN 20
POT LIN 20
POT LIN 20
LIN 20
LIN 20
LIN 20

0.5W

0.5W
0.1W

0.1w

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

Part No.

212
212
212
380
380
212
212
380
212
212
212
101
212
212
380
380
212
212
212
212
101
212
212
212
212
212
212
212
212
212
212
212
212
212
380
212
212
101
380
212
380
212
212
212
212
212
212
212
212
212

13472
13103
13222
06005
06006
13122
13222
06007
13122
13221
13681
63102
13271
13759
06006
06006
13271
13103
13392
13122
63102
13822
13472
13182
13472
13822
13102
13122
13271
13821
13122
13821
13102
13222
06005
13272
13271
63821
06005
13331
06005
13102
13222
13821
13122
13821
13271
13102
13222
13821



Code

R834 & 835
R836
R837 & 838
R842

Code

TS751
TST752 & 753
TS754 to 757
TS758 to 762
TS763
TS764 to 766
TST767
TS768

Code

GR752 & 753
GR754 & 755
GR756

GR757 & 758

9. SYNC.

Value

(all at 5% and 0.25W unless otherwise stated)

1k2Q
82040
270Q
1k8Q

Type

BC1l09
BC107
BCY70
BC107
BCY70
BC107
BCYT70
BC107

Type

BZY78
BAY38
BZY78
BAY38

PROC. P, W.B. ASSEMBLY

Code

1.451 & 452

Code

C451
C452
C453
C454
C455
C456 & 457
C458
C459
C460
Cc461
C462
C463
C464
C465
C466 & 477

Inductor

Value

12.5uF
20unF
25uF
25pF
25uF
0.1pF
1250 F
100pF
33pF
22kQ
470pF
68pF
18pF
270pF
120pF

Tolerance

(%)

Working
Voltage

—
o

GuUotOor OOl O U Ut

(25)

25
16
25
6.4
25
100
16
160
160
250
160
160
160
160
160

Part No.,

2322 212 13122
2322 212 13821
2322 212 13271
2322 212 13182

Part No.

9330 013 50XX0
9330 013 30XXO
9330 441 00XXO
9330 013 30XXO0
9330 441 00XXO0
9330 013 30XXO0
9330 441 00XXO
9330 013 30XXO0

Part No,

9330 109 00XXO0
9330 042 40XXO0
9330 109 00XXO0
9330 042 40XX0

0463

Part No.,

3122 108 94820

Part No.

2222 001 16139
2222 001 15209
2222 001 16259
2222 001 13259
2222 001 16259
2222 341 29104
2222 001 15131
2013 315 05797
2013 315 05791
2222 341 89223
2013 315 05821
2013 315 05795
2013 315 05786
2013 315 05812
2013 315 05798



Code

C4638
C469
C470
C471
C472
C473
Cc474
C475
C476
Cc477
Cc478
Cc479
Cc480
Cc481
C482
C484
C485
C486
C487
C488
C490
C491
C492
C493
C494
C495
C496
c497
C498
C499

Code

R451
R452
R453
R454
R455
R456
R458
R459
R460
R461
R462
R463
R464
R465
R466
R467
R468

& 483

& 489

& 457

Value

270pF
0.012pF
3900pF
0.1lpF
22pF
50uF
100pF
1800pF
2.5uF
10pF
1500pF
0.22pF
0.0047uF
10uF
0.0lpF
InF
3900pF
0.001uF
68pF
80uF
0.1pF
1200pF
0.1luF
8O0pF
50uF
33pF
8O0uF
0.47uF
100pF
10uF

Value

(all at 5% and 0.125W unless otherwise stated)

12kQ
3k3Q
1k2Q
6k8Q
22kQ
2704Q
150Q
1204

47Q
15kQ
8k2Q
3k9Q
1000

1kQ
470Q
3k3Q
15kQ

Tolerance Working

(%) Voltage
5 160
10 250
10 400
10 100
5 160
25
5 160
5 160
16
16
5 160
10 100
5 160
16
10 100
10 100
2.5 160
2.5 160
5 160
25
10 100
10 400
10 100
25
25
5 160
16
10 100
5 160
16

(26)

2013
2222
2222
2222
2013
2222
2013
2013
2222
2222
2013
2222
2013
2222
2222
2222
2013
2013
2013
2222
2222
2222
2222
2222
2222
2013
2222
2222
2013
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

Part No,

315
341
311
341
315
001
315
315
002
001
315
341
315
001
341
341
315
315
315
001
341
311
341
001
001
315
001
341
315
001

Part No.

211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211

05812
89123
51392
29104
05787
16509
05797
05871
15258
15109
05878
29224
08053
15109
29103
29105
05771
05772
05795
16809
29104
51122
29104
16809
16509
05791
15809
29474
05797
15109

13123
13332
13122
13682
13223
13271
13151
13121
13479
13153
13822
13392
13101
13102
13471
13332
13153



R469
R470
R471
R472
R473
R474
R475
R476
R478
R479
R480
R481
R482
R483
R484
R485
R486
R487
R488
R489
R490
R491
R492
R493
R494
R495
R496
R497
R498
R499
R500
R501
R502
R503
R504
R505
R506
R507
R508
R509
R510
R511
R512
R513
R514
R515
R516
R517
R518
R519

& 477

Value

Part No,

(all at 5% and 0,125W unless otherwise stated)

10Q
100
2k2Q
680
2M2Q
27kQ
330kQ
2k2Q
2k74
470Q
680Q
820
3300
10kQ
6k8Q
5k6Q
2k2Q
33kQ
270kQ
1k2Q
680Q
1k5Q
3k9Q
8k2Q
33kQ
330kQ
1k5Q
3k3Q
5k6Q
180Q
1k5Q
390Q
4k7Q
2k7Q
680Q
33kQ
1k5Q
100kQ
3k3Q
1504
3304
2k2Q
1kQ
3k3Q
3k9Q
1k5Q
270Q
1kQ
47kQ
470Q

10

@7)

0.25W

0.25W

0.25W

0.25W

5W

0.5W

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322

212 13109
211 13109
211 13222
211 13689
212 12225
211 13273
212 13334
211 13222
211 13272
211 13471
211 13681
211 13829
211 13331
211 13103
211 13682
211 13562
211 13222
211 13333
212 13274
211 13122
211 13681
211 13152
211 13392
211 13822
211 13333
211 13334
211 13152
211 13332
211 13562
211 13181
211 13152
211 13391
211 13472
211 13272
211 13681
211 13333
211 13152
211 13104
211 13332
211 13151
256 00399
211 13222
211 13102
211 13332
211 13392
211 13152
211 13271
211 13102
211 13473
101 63471



Code

R520
R521
R522
R524
Rb525
R526
R527
R528
R530
R531
R532
R533
R534
R535
R536
R537
R538
R539
R540
R542
R543
R544
R545
R546
R547
R549
R550
R551
R552
R553
R554
R555
R556
R557
R558
R559
R560
R561
R562
R563
R564
R565
R566
R567
R568
R569
R571
R572

& 523

& 529

& 541

& 548

POT

Value

(all at 5% and 0.125W unless otherwise stated)

12kQ
3k3Q
4700
120Q
470Q
1k8Q
12kQ
150kQ
5k6Q
22kQ
1kQ
22kQ
1kQ
22k1Q
680
1kQ
27040
2k2Q
1kQ
1k5Q
2k2Q
3k3Q
18kQ
1k2Q
22kQ
150Q
1kQ
10kQ
1k80Q
1kQ
5600
6k8Q
820Q
4k74Q
1kQ
330Q
560Q
1500
3k9Q
33kQ
100Q
47040
10Q
33kQ
6k8Q
4k7Q
1k8Q
10kQ

LIN

1%
1%

20%

0.25W

0.25W

0.1W

0.5W

0.25W
0.25W

(28)

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

2322 211

2322
2322
2322
2322
2322
2322
2322

Part No.

211
211
211
211
212
211
211
211
211
211
211
i13
212
113
211
211
211
211
211
211
211
211
211
211
211
211
211
211
211
380
211
211
211
211
211
211
101
211
211
211

212
212
211
211
211
211
211

13123
13332
13471
13121
13471
13182
13123
13154
13562
13223
13102
52203
13102
52203
13689
13102
13271
13222
13102
13152
13222
13332
13183
13122
13223
13151
13102
13103
13182
06004
13561
13682
13821
13472
13102
13331
63561
13151
13392
13333

13101
13471
13109
13333
13682
13472
13182
13103



Code

TS451
TS452 & 454
TS455
TS456
TS457
TS458
TS459
TS460 & 461
TS462
TS463
TS464 & 465
TS466
TS467 & 468
TS469 to 472
TS473
TS474 & 475
TS476
TS477 & 478
TS479
TS480

Code

GR451 to 458
GR459 to 466
GR468 & 469
GR470 & 471

RE451 & 452

10, MAIN

BC109
BC107
BCYT72
BC107
BCYT72
BCYT71
BCY72
BCYT71
BC107
BCYT72
BC107
BFrY5l
BCYT71
BC107
BCY71
BCYTO
BSY38
BC107
BSY38
BC107

Type

BAY 38
BZY88/C4VT
BZY 78
BAY 38

Relay 11102 D,.C, CoilNo, 13, C/O 10
Contact Single Pole

FRAME ASSEMBLY

Centre Chassis Assembly

Code

T926
T927
or

T927

Description

Transformer
Transformer

Transformer

(29)

Part No,

9330 013 50XX0
9330 013 30XXO0
9330 441 20XX0
9330 013 30XX0
9330 441 20XXO0
9330 441 10XX0
9330 441 20XX0
9330 441 10XX0
9330 013 30XX0
9330 441 20XX0
9330 013 30XX0
9330 116 10XX0
9330 441 10XXO0
9330 013 30XX0
9330 441 10XXO0
9330 441 00XXO0
9330 047 60XX0
9330 013 30XXO0
9330 047 60XX0
9330 013 30XXO0

Part No,

9330 042 40XX0
9330 092 60XX0
9330 109 00XX0
9330 042 40XX0

2412 131 00057

0167

0361

Part No.

3913 429 00350
8213 198 00574

3122 107 30740



Code

C926
C927
C928
C929
C930
C987

Code

R926
R927
R928
R929
R930
R931

Code

GR927 & 928

Value

0.68uF
160pF
0.068uF
12500F
320F
0.025pF

Value

22Q
1k5Q
3Q
360Q
30
1k2Q

Type

BZY 78

Spark Suppression P,W,B., Assembly

Code

C975
Cc978
Cc979
Cc98l
c982
C983
C 986
Cc987

Code

R975
R979
R982
R983
R 984
R985
R 986
R 987
R 988
R991
R993
R996
R999

to 977

& 980

to 985

to 978
to 981

to 990
& 992
to 995
to 998

Value

0.1pF
See 0361

0.1pF
680pF
0.1lpF
2.2unF

32pF
0.1pF

Value

I1MQ
220Q
6k8Q
2k2Q
47TkQ
1k5Q
1k5Q

470k
4k7Q
470k
22kQ
22kQ
100kQ

Tolerance Working
(%) Voltage
10 100

64

10 250

25

64
20 6kV
5% 16w
5% 16W
1 0% BW
5% 2W
10% 9w
5% 0.25W

Tolerance Working
(%) Voltage
10 1000
10 100

5 400
10 100
10 250

100
10 250

5% 0.5W

5% 0.5W

5% 8w

5% 0.25W

5% 1w

5% 0.25W

5% 5W

5% 0.25W

5% 0.5W

5% 0.25W

5% 0.25W

5% 0.5W

5% 0.5W

(30)

Part No.

2222 341 29684
2222 023 18161
2222 341 89683
2222 063 16132
2222 001 18329
2013 205 00084

Part No.

2322 320 02229
2322 320 02152
2113 256 00498
2322 102 83361
2113 256 02401
2322 212 13122

Part No,

9330 109 00XXO0

0173

Part No,
2222 341 71104

2222 341 29104
2013 315 07251
2222 341 29104
2222 341 89225
2222 040 10329
2222 341 89104

Part No,

2322 101 63105
2322 101 63221
2113 256 01003
2322 212 13222
2322 214 13473
2322 212 13152
2113 256 00417
2322 212 13474
2322 101 63472
2322 212 13474
2322 212 13223
2322 101 63223
2322 101 63104



Code

TS975

Code

GRO975

GR978 to 980

Code

SG975 to 983
S5G984

Code
CS975

CS976
CS977

BZY94-C36
BA148

Type

Spark Gap
Spark Gap

Type

Plug-Red
Plug-Green
Plug~-Blue

Purity and Convergence Unit Assembly

Code

R1601 to
R1606

Value

3k3Q 5%

Video Panel Assembly

Code

R1301 to 1306

Code
CD1301 to
CD1312
CD1313

Code

Csi3ol

Value

7580 1%

Type
Socket

Socket, 7-way

Type

Plug, 5-pole

0.25W

0.125W

Part No.

9330 279 30XX0

Part No.,

9330 221 70XX0
9330 229 20XX0

Part No,

3122 100 10131
8213 198 00712

Part No.

8213 198 00498
8213 198 00501
8213 198 00499

0319

Part No.

2322 212 13332

0260
Part No.

2322 113 57509

Part No.

8213 198 00528
8213 198 00687

Part No.,

2412 026 00003



Code Type

SK1301 to

SK1306 Switch Slider

Contrast Switch Assembly

Code Value
R1268 to
R1269 129 1%, 0.125W
R1292 to
R1313 12Q 19, 0.125W
R1316 to
R1337 120 1% 0.125W
11. CONVERGENCE OUTPUT P.W,B. ASSEMBLY
Tolerance Working
Code Value (%) Voltage
C851 160pF 25
C852 10pF 16
C853 100pF 5 160
C854 50uF 10
C855 to 857 10pF 16
C858 0.68uF 10 100
C859 0.022uF 10 250
C960 10uF 16
C861 106pF 5 160
Cc862 50uF 10
C863 & 864 20LF 16
C865 10uF 16
C866 80pF 25
C867 0.012pF 10 250
C868 80uF 25
C869 10puF 16
C870 100pF 5 160
Cc87l1 50uF 10
C872 & 873 20uF 16
C874 10uF 16
C875 80uF 25
C876 0.012pF 10 250
C877 & 878 8OuF 25
Cc879 100pF 5 160
€880 200uF 6.4
C881 to 883 125pF 16
C884 400pF 25
C885 0.0022pF i0 400
C886 400uF 25
C887 10nF 16

(32)

Part

No.

3922 815 77150

Part No.

2322

2322

2322

Part .

2222
2222
2013
2222
2222
2222
2222
2222
2013
2222
2222
2222
2222
2222
2222
2222
2013
2222
2222
2222
2222
2222
2222
2013
2222
2222
2222
2222
2222
2222

113
113

113

No

023
001
315
120
001
341
341
001
315
120
001
001
001
341
001
001
315
120
001
001
001
341
001
315
001
001
023
311
023
001

0274

51209
51209

51209

0373

16161
15109
05797
14509
15109
29684
89223
15109
05797
14509
15209
15109
16809
89123
16809
15109
05797
14509
15209
15109
16809
89123
16809
05797
13201
15131
16401
51222
16401
15109



Code

R851
R852
R 853
R854
R855
R857
R858
R859
R860
R862
R863
R 864
R866
R868
R870
R872
R874
R875
R876
R877
R878
R879
R880
R881
R882
R883
R884
R885
R 886
R887
R888
R890
R891
R892
R894
R895
R897
R898
R899
R900
R901
R902
R903
R904
R905
R906
R907
R909
R910
RO11

& 856

& 861

865
867
869
871
873

ol ol

& 889

& 893

& 896

& 908

& 912

Value

(all at 5% and 0.25W unless otherwise stated)

27Q
15kQ
3k9Q
1k5Q
10Q
2200
3Q
1k5Q
10kQ
1k5Q
330Q
330Q
33Q
120
33Q
120
22kQ
1k5Q
2k2Q
330Q
180Q
2Q
27Q
18kQ
4k7Q
1k2Q
1o0Q
390Q
10Q
1k8Q
15kQ
1k8Q
2k2Q
274
680Q
8k2Q
2E2Q
1040
27Q
18kQ
4k7Q
1k2Q
100
39040
10Q
1k8Q
15kQ
1k8Q
2k2Q
2740

10% 5W
10% 5W
0.5W
1 0% 5W
0.5W

(33)

Part No.,

2322 212
2322 212
2322 212
2322 212
2322 212

2322

2113 258

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

212

212
212
212
212
212
212
212
212
212
212
212
212
212
212
256
212
212
212
212
212
212
212
212
212
212
212
101
212
212
256
212
212
212
212
212
212
212
212
212
212
212
212
101

13279
13153
13392
13152
13109
13221
00499
13152
13103
13152
13331
13331
13339
13129
13339
13129
13223
13152
13222
13331
13181
00496
13279
13183
13472
13122
13109
13391
13109
13182
13153
13182
13222
63279
13681
13822
00496
13109
13279
13183
13472
13122
13109
13391
13109
13182
13153
13182
13222
63279



Code

R913

R914 & 915

RIl6
R917
RI18
R919
R920
R921
R922
R923
R924
R925

R926 & 927

R928
R929

R930 & 931
R932 & 933
R934 & 935
R936 & 937

R938
R939
R 940
R941
R942
R943

Code

TS851
TS852
TS855
TS858
TS859
TS860
TS861
TS862
TS863
TS864
TS865
TS866
TS868
TS869

to 854
to 857

& 867

Value

(all at 5% and 0.25W unless otherwise stated)

6800
8kz2Q
2kQ
10EQ
27Q
2k2Q
3k9Q
68040
10Q
150Q
10Q
1k84Q
8k2Q
1k8Q
2k74Q
330Q
120Q
15Q
18kQ
68Q
2E2Q
129
5k60
10kQ
1k5Q

Type

BC109
2N4036
BFY51
BC109
2N4036
BFY51
BC109
2N4036
BFY51
BC109
2N4036
Bry>5l
2N4036
BC107

10%

10%

(34)

0.5W

5w
0.5W

Part No.

2322 212
2322 212
2113 256
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 212
2322 101
2322 212
2322 212
2113 256
2322 101
2322 212
2322 212
2322 212

Part No.

9330 013
9330 620
9330 116
9330 013
9330 620
9330 116
9330 013
9330 620
9330 116
9330 013
9330 620
9330 116
9330 620
9330 013

13681
13822
00496
13109
13279
13222
13392
13681
13109
13151
13109
13182
13822
13182
13272
13331
13121
63159
13183
13689
00496
63129
13562
13103
13152

50XX0
10762
10XX0
50XX0
10762
10XXO0
50XX0
10762
10XX0
50XX0
10762
10XX0
10762
30XX0



Code

GR851

Type
BZY88/C3V6

Front Control Panel Assembly

Code

R1255 POT
R1256 POT
R1258 POT
R1261 POT
R1264 POT
R1259&1260

Value
25k LIN 20%
15Q LIN 10%
1MQ LIN 20%
IMQ LIN 20%
IMQ LIN 2 0%
10kQ

0.25W
1w
1w
1w
1w

Brightness Control Bracket Assembly

Code

R1266

13,

Code

POT

Value

500@ LIN 20%

FRONT DRAWER ASSEMBLY, MK, II

LAl to LLA4

Code
SKl1
SK2
SK3
Code

R1267

Type

Lamp 6.5V

Type

Mains Switch
5-Button Switch
3-Button Switch

Value

68k 5%

0.11A

8073D

0.25W

(35)

Part No,

9330 092 30XXO0

0382
Part No,
2113 379 00008
2113 020 00154
2113 377 00018
2113 377 00018
2113 377 00018
2322 212 13103

0381

Part No.

2113 377 00024

0391

Part No.

9235 421 11200

Part No.,
2422 126 01018
8213 198 00188
8213 198 00187
Part No.

2322 212 13683



Linearity Board Assembly 0422

Tolerance Working
Code Value (%) Voltage Part No.
cll176 33kQ 10 400 2222 311 51333
cli77 2k7Q 10 400 2222 311 51272
Ccl1178 27kQ 10 400 2222 311 51273
Ccli79 22kQ 10 400 2222 311 b1223
Cl180 6k8Q 10 400 2222 311 51682
clisl 3kQ 10 400 2222 311 51332
Code Value Part No.

(all at 5% and 0.25W unless otherwise stated)

R1190 1804 2322 212 13181
R1191 3k9Q 1w 2322 214 13392
RI1192 & 1193 1o0Q 0.5W 2322 101 63109
R1194 4740 2322 212 13479
Code Type Part No.
GR1159 to

GR1162 BA148 9330 229 20XX0

(36)
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Code
GR101-106
GR107 - 114
VL101l

0ld Part

No.

9330
9330

2422

087
052

086

Power Supply P.\.B. Assembly

C151
€153
C154 & 155
C156
R151
R152
R153
R155
R156
R157
R158
R159-162
R163
or
R163
or
R163
R164
R165
R166
R167
R168
R169
R170
K171
R172
R173
R174 to 177
R178
or
R176
or
R178
R179
R180
R161
R182
R163
R1&4

Ts151
Ts152
Ts153
TS154,155 & 157
Ts156

2222
2222
2222
2222

2322
2322
2322
2322
2322
2322
2322
2113
2322

2322

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322

2322

2322
2322
2322
2322
2322
2113
2113

9330
9330
9330
9330
9330

001
001
341
001

212
212
2l2
212
212
212
212
256
212

212

212
212
212
212
212
212
212
212
212
212
212
256
212

212

212
212
212
212
212
256
256

141
117
175
116
175

10XX0
90XX0

00033

17509
15131
89103
15131

13273
13101
13222
13272
13102
13223
13102
00491
13563

13823

13683
13272
13152
13339
13561
13821
13102
13339
13122
13391
13123
00491
13683

13563

13473
13561
13152
13272
13339
00498
00497

30762
T0XX0
10XX0
00XX0
10XX0

New Part

2

No.

4322
5322

4822

4822
4822
4822
4822

4822
4822
4822
4822
4822
4822
4822
5322
4822

4822

4822
4822
4822
4822
4822
4822
4822
4622
4822
4822
5322
5322
4822

4822

4822
4822
4822
4822
4622
5322
5322

5322
5322
5322
5322
5322

130
130

253

124
124
121
124

110
110
110
110
110
110
110
113
110

110

110
110
110
11C
110
110
110
110
110
110
110
113
110

110

110
110
110
110
110
113
113

130
130
130
130
130

30195
30542

20018

20374
201388
40088
20388

50145
50081
50116
50118
50107
50143
50107
80084
50154

50156

50156
50118
50112
50067
50101
50105
50107
50067
50106
50096
50136
80084
50156

50154

50152
50101
50112
50116
50067
80135
80134

40535
40289
140051
40294
40051
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962 ol
veeog

ooy\l

3Ieg M

011
o1t
o1t
01T
ott
0Tt
Ott
01t
o1t
o1l
ott
o1t
011
OtT
OTt
o1t
O1T
o1t
01t

ve1
721
21
bet
21
21
vet
1£A
et
ve1

€L
Lle

01

0tt
0tT

0tT
0tT
OtT
0tT
0¢1
0Lt
0t T
0Lt
0tT

22¢s
z2egl
22¢s
22¢s
2egh
zzqy
AA Y
z2eglh
22¢s
z22gy
zegy
A
22¢s
22¢6
zegl
z2gl
22gl
z2egy
z2gy

cegl
zzgl
2zay
zegl
A1
2ecgl
A4
A4
XA
A4

AR
22¢s

2egs

2egs
22¢8

A%
cegl
zegy
2eqy
zegh
zgegy
22qv
azay
2eav

TOLLS
60TET
606 LS
20116
2eTET
221¢T
1ZALY!
61T
10946
TOTET
1ZAL NS
606L6
606LS
200¢£6
€OT¢T
TOTET
TR9¢T
y21et
VAN

6£19T
6094 T
6€19T
19191
6£19T
66291
16291
T919T
TCTST
6£19T

9g¥ 00
TO000

6100

0xXY 0%
29L0¢

0YY16
0YX06
OYY0T
oxXvo0b
0XYO0T
oyyoy
0YX06
oYyov
oYY 06

PIT 22¢2 6928
212 22¢2 992y
P11 22¢2 Lo2y
it 22ce 992y
212 22te g9y
212 22¢2 ¥92u
212 22¢%2 €92y
212 22¢2 292y
1T 22¢2 192Y
212 22%¢2 092¥
21e 22¢e 6628
Y11 22¢2 862y
V1T 22¢2 LG2y
P1T 22¢2 962y
212 22¢2 G662y
212 22¢2 yGey
212 22¢e G2y
212 22¢2 A%
212 22¢e 62y
TOO0 2222 992 % G920
TO0 2222 92 % €920
100 2222 2929
€20 2222 1920
100 2222 0920
T00 2222 6620
€20 2222 gGe—- 942o
€20 2222 6G2n
100 2222 6290
100 2222 €Ge -16290
ATquessy °*¢*~*J XTI3er 4nduy
86T €129 gis
L1 €1ve ¢S
LLE €112 Y621y
ATquessy Teurg TO0IqU0) IBOY
922 0£¢6 L2881y,
L 0£¢é 926571
ATQUrIosSsSy JUTS 1BSYH

960 0226 T9T¥D
260 0£¢6 09T¥H
Lg0 0£E6 65THD
260 0£¢6 84 TED
LQ0o 0tgs LGTED
2vo 0LCé 95 THH
260 0¢¢5 G4T % YGT wn
2b0o 0£¢6 €GT % 26T ¥D
170 0£56 16T ¥p
o 3I8d PLO 8700

*ON



Code

R270 & 271
R272
R273
R274
R275
R276
R277
R278
R279
R280 & 281
R282
R283
R284
R285
R286
R287
R288
Rr289
R290
R291
R292
R293
R294
R296
R297
R298
R29¢9
R300
R301
R302
R303
R304
R305
R306
R307
R308-311
R312
R313
R314
R315 & 316

75251
TS252 & 253
18254
78255 to 257
T5258

GR251

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

9330
9330
9330
9330
9330

9330

212
212
212
212
2lz2
212
212
212
212
114
114
212
212
212
212
212
212
212
212
2l2
212
212
2l2
114
114
212
212
212
212
2l2
212
212
114
114
2l2
212
212
212
212
212

013
013
441
116
013

042

0ld Part

Yo.

13102
13689
13221
13102
13689
13221
13221
13689
13221
53902
53902
13689
13154
13124
13561
13101
13681
13109
13154
13124
13681
13101
13103
53002
55601
13101
13154
13124
13154
13124
13122
13101
51102
57509
13103
13221
13102
13221
13569
13109

30XX0
30XX0
10XX0
00XX0
30XX0

40XX0

4.

New Part No.

4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
5322
4822
4822
4822
4822
4822
4822
4822
4822
4622
4822
4822
4822
5322
5322
4822
4822
4822
4822
4822
4822
4822
5322
5322
4622
4822
4822
4822
4822
4822

4822
4822
5322
5322
4822

4822

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

130
130
130
130
130

130

50107
50076
50089
50107
50076
50089
50089
50076
50089
30123
30123
50076
50165
50163
50101
50081
50103
50054
50165
50163
50103
50061
50134
30119
30101
50081
50165
50163
50165
50163
50109
50061
30108
30077
50134
50089
50107
50089
50074
5C054

40357
40357
40373
40294
40357

40256



*G

2Lo0e
96 00%
LOT0G
gTT0%
9¢ 108
91T0S
2600V
21106
£0002
21106
76006
Ge10%
€0T0S
TOT0G
6 g00¢
91106
£8006
V106G

149129
Lggos
$608¢
Legos
1496139
Lagos
6LE02
9¢ 00V
9LTOV
2toob
898t 02
9 0O
oleirder)
gefoc
6L€02
9t 00F
9LTOY
vétov
gvoor
2020¢
agtoe
6L£02
9¢ 00V
9LTOV
eoovr
9t 00V
g8t 02
qgatoz
Rt 02

1t
0Tt
o1t
ottt
OTT
OTT
ott
Ot
101
0Tt
Ot
01t
0Tt
(N
01t
011
01t
01t

02t
et
U
et
0ct
et
vet
et
2T
et
721
[RAN
21
vet
wet
et
et
et
et
21
21
vet1
et
et
et
et
144N
vet
vet

22¢s
zegh
zegl
22l
2zgh
2egh
zegy
aegl
22¢6
zegl
zegy
2ees
z2egl
2egl
z2€4
zegy
2zl
zegl

cegy
zegl
XA
zegb
cegl
22gy
cecgl
22¢es
22¢6
zeql
X414
22¢6
2eqav
2agy
zegh
4%
22¢s
azgy
z2egy
2eqvr
zeqy
zcegy
22¢s
22¢s
2egl
22es
zegy
zeql
zegh

‘oN

1I8J M8

9LL00
62TET
2OTET
ARANN
£QotT
222¢T
1L2¢9
2GTET
L0090
2GILT
60TECT
2oLvs
TQ9T
TOGCT
TOSTG
2lest
T2TILT
€QIeT

TLEGC
29£40
TLEGO
2gtée
TLEGO
2geso
60941
yotée
Gotée
€LY 6g
TETIST
yotée
60891
TCIST
60961
o162
GOoT62
Y2e262
cLv5g
TETIGT
20691
60841
Y0142
GoTé2
€LYV 69
70162
TETGT
60991
TETGT

.ON

}Ied PIO

9G2
212
212
212
212
eTe
10T
212
08¢
212
212
VAR
212
212
VARS
212
212
212

1€
G1¢€
G1¢
GT¢
28y
¢t1¢
T00
e
1843
1849
T00
e
T00
100
100
IN/AY
e
e
18749
100
100
100
18749
14749
1849
e
10O
100
T00

L1t
22te
[ TARS
gete
22ee
geee
cete
2ete
cete
a2t
Zete
A%
ceee
e2te
cece
2ete
TAY4
24 %4

€10
€10
€102
€102
€102
£102
ceie
2eeld
2aed
A4
céée
2éce
cééc
geda
céée
éeee
AARAS
cééc
¢ede
gace
AAAS
2éie
2aéaee
2éad
cace
gece
éede
X227
2eae

65¢€ %

€9t »

oLEe
69¢y
89ty
Logw
99ty
Goty
€9ty
2oty
Toty
09ty
ey
LG
9GLxE
GGey
149%:
13991
26¢xy
(1%

92tn
¢gto
voto
£gen
AN Y]
T]ED
LLED
9LED
GLEy
4A%s)
€Len
IAR%Y
oLED
69¢0
Q9¢0
L9gn
99¢n
69¢0
76¢€0
T9¢D
09¢0
66€0
g6¢n
LGED
96¢n
GGEo
149%]
26¢€D
1%

9709



86006
LLOOE
86006
LLOOE
8600&
LLOOE
L2104
96006
96004
LOoT10G
gTIT0S
G T0S
9TTOS
2600V
FARL
£0002
2I108
6006
G2T0¢L
€0T0S
TOTOS
6 Q00¢
QT TS
€ 800§
106
2Looe
94006
LOTO0SG
Q1T0S
9€10S
9TTOS
g 600V
21104
£0002
21T0S
600S
#6004
G2tog
£0106
TOT0G
§g00¢
gTT0S
£ 8005
V106

*ON 3I®J Me[

o1t
011
o1t
o1t
o1t
OTt
Ottt
0Tt
ot1
OTT
0Tt
ott
01t
01t
ott
101
o1t
OTt
ott
01t
0Tt
OTT
Tt
o1t
otTt
[ANY
Ott
0Tt
0Tt
0it
o1t
0Tt
o1t
T0t
011
OTt
OTT
o1t
OtT
0Tt
0Tt
o1t
0Tt
OTT

2egl
AA%E
zzgv
2egs
2egly
XA
22y
2ees
cegh
zegh
2egh
ey
zegl
zegy
22y
4%
zcegy
zegl
2egs
zegl
A4
AR
zegb
zegy
AA 1%
2egs
zegl
A% 14
zegl
zzgy
zegy
zegl
2zgb
FAALE
228y
cegl
b AA
AA%E
zegl
zegy
22¢s
zzgl
cegy
zegh

TLVET
6GLET
TLPET
66LET
TLVET
6GLET
296¢ET
9L£00
621ET
2O0TET
2legt
€g9tT
222¢T
TL2E9
2GTET
L0090
2GTIET
60TET
2oLyS
TQotT
T96ET
TOSTG
elest
T21IET
€QIeT
9L€00
62TCT
ZOTET
ARARN
€89t T
TAAAR
TL2€9
2618t
L0090
2GIET
60TET
60T T
2oLyS
TQ9LT
T96ET
TOSTS
2Lest
TSIET
€QTET

rARA
212
21e
21
212
212
21
962
212
212
AR
A 4
FA RS
101
212
0gf
212
212
AR
21e
212
Y1t
AR
212
212
962
21¢e
212
212
AR
212
10T
212
08t
A4
21e
212
AN
212
21e
it
212
212
212

cete
eete
AAYS

E24%X

cete
a2te
22t
E1Te
cete
1AY4
gete
2ete
eete
gete
cete
eece
2eee
2eee
gete
cete
22t
caee
cite
22t
gete
E11e
2aee
eete
2eee
2eee
2ete
gete
2etee
1A%4
124X
eeee
eete
cete
eeee
ceLe
ceee
ceLe
2eee
cete

‘ON

}I84 PTO

G2hw
gevy
AAL
02y
6thy
L1y

CIVAANAIANYL

66E %

otV
6oty
Qovy
Loby
9oty
Gobry
govy
2obyg
Toby
oovy
g6¢¥
JRS %
96¢yg
G6cy
43R
¢ 65"
268
T6CH
064
68cH
ggty
Lety
98ty
Ggey
oty
cgLy
gLy
ogfy
6Lcy
gley
LLEY
9L¢y
LSy
vlew
cLEy
cLey
TLEY

9pop



Code 0ld Part Yo,
TS355 9330 047 60XX0
TS356 9330 441 10XX0
T5357 9330 013 50XX0
T5358 9330 047 T0XX0
13359 & 361 9330 013 30XX0
TS363 9330 047 60XX0
15364 9330 441 104X%0
15365 9330 013 50XX0
78366 9330 047 T0XX0
178367 & 369 9330 013 30XX0
78371 9330 047 60XX0
T7s372 9330 441 10XXC
5373 9330 013 50XX0
18374 9330 047 TOXXO
GR351 & 352 9330 092 90XX0
GR353 & 354 9330 092 30XX0
GR355 & 356 9330 092 90XX0
GR357 & 358 9330 092 30XX0
GR359 & 360 9330 092 90XX0
GR361 & 362 9330 092 30XX0
Video Output P,w.B8. Assembly

L1951 3913 429 00200
951 2222 341 89104
€952 2222 341 29104
€953 2013 315 05811
C954 2222 341 29104
€955 2013 315 05811
£956 2222 341 89223
C957 2013 009 00017
C958 2222 341 29104
R951 2322 212 13109
R952 2322 212 13121
R953 2322 101 63759
R954 to 956 2322 212 13101
R957 2113 109 00082
2958 2322 212 13122
R959 2113 378 00006
R960 2322 212 13682
Ro61 2322 212 13683

New Part

Te

Yo,

5322
5322
5322
5322
4822
5322
5322
5322
5322
5322
5322
5322
5322
5322

4822
4822
4822
4822
4822
4822

5322

4822
5322
4822
5322
4822
4822
5322
5322

4822
4822
5322
4822
4822
4322

4822
4822

130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130
130
130
130
130

156

121
121
121
121
121
121
124
121

110
110
110
110
112
110
110
110

40138
40373
40144
40125
40357
40138
40373
40144
40125
40357
40136
40373
40144
40125

30286
30342
30286
30342
30286
30342

20556

40036
40036
50371
40036
50371
40171
10058
40036

50054
50083
30077
50061
20121
50109

50129
50156



Code

R962
R963
R964
R965
R966
R967
R968
R969
R970

Ts951
Ts952
TS953
15954
13955
T8956 & 957

GRO51 to 953
CD951

014 Part No.

2322
2322
2322
2322
2322
2322
2322
2322
2322

9330
9330
9330
9330
9330
9330

9330
8213

212 13222
212 13101
212 13392
212 13222
212 13322
212 13103
212 13392
212 13221
212 12335

279 30XX0
04T T0XX0
013 50XX£0
441 00XXO
047 60XX0
441 00XXO

229 20XXO

198 00496

Line Convergence P.\i.B3., Assembly

C651 & 653 to 656
C657
C658 & 659
C660

Ccé61

C662

C663

Cé664

C665

C666 & 667
C668

C669

R651
2653
R6 54
B655
R656 & 657

£

R662 & 665
R66T & 668
R669

2222
2222
2222
2222
2222
2222
2222
2222
2222
2222
2222
2222

2322
2322
2322
2322
2322

2322
2322

2322
2322
2322

341 29104
311 51272
341 29104
023 15641
341 89224
311 51472
120 17208
341 29104
341 29105
341 29474
341 29224
341 89223

212 13182
212 13123
212 13223
212 13221
212 13181

380 06007
212 13182

380 06007
212 13272
212 13229

New Part

No.

4822
4822
4822
4822
4822
4822
4822
4822
4822

5322
5322
5322
5322
5322
5322

5322
5322

5322
4822
5322
4822
4822
4822
5322
5322
5322
5322
4822
4822

4822
5322
4822
4822
4822

5322
22

5322
4822
4822

110
110
110
110
110
110
110
110
110

130
130
130
130
130
130

130

267

121
120
121
124
121
120
124
121
121
121
121
121

110
110
110
110
110

101
110

101
110
110

50116
50081
50123
50116
50121
50134
50123
50089
50201

40661
40125
40144
40324
40138
40324

30256
30206

40036
40118
40036
20528
40061
40125
10058
40036
40176
40218
40061
40061

50114
50136
50143
50089
50087
2003

50114
20003
50118

5006 3



*6

o1t
CTt
OttT
10T
01T
Ott
01t
o1t
Ott
ott
101
Otlt
ott
101
Ott
o1t
101
o1t
01t
ott
01t
o1t
101
o1t
101
01t
01t
OTt
o1t
01t
01t
o1t
0Tt
RN
01t
o1t
01t
o1t
o1t
ott
01T
01t
01t
10t

zegb
rAAY
A4 14
ALY
zzgy
eegy
zeqy
XA 14
zegy
zeqy
1A%
aegy
zegh
AARY
2egy
kXA
1A%
zegy
FAA 1%
rAA%14
2cgy
aegv
1A%
zegy
2ARE
zegy
22y
zagh
2egy
zegy
ceql
cegl
zegl
zeql
zegl
XA 14
A 1%
zeqy
zecgab
zegy
zegh
zeqb
A4
22¢s

1I8J M8

128¢T
TL2ET
TL2ET
60090
T6CET
6L2¢T
TGTET
TRYET
TGTICT
TL2ET
G0090
TL2ET
TOTET
02060
TOTET
AR
L0090
222t
R4
2OTET
6LYET
60TET
01050
696€T
0T0%0
6LYET
T22¢T
€22eT
RN
TGTL T
2QIeT
TECLT
AARR
elest
€9GET
IRLARN
20T¢eT
TANLR
AN
122¢1
COTET
2LyvET
IARANS
L0090

3Ied PTO

OON

A AR AAX
A CARAAYS
AR AARS
0gt 22te
g1e z2ete
212 22te
212 2etc
21e eate
21e 2ate
AR AAYS
0gt 22te
212 2ete
212 22¢2
XAARARIY
21e 2ete
21e ccte
0gt 2ete
A RARAAYS
21e 2ete
A AR AARS
A CARAAY
[ARARAAYS
€eh et
ARARLAX,
€2V C16¢
A AR TANS
212 22t
A RAR AR
¢te 22te
ARARAAXS
212 22te
AR AR AAYY
¢Te 22¢2
ARARAAXY
A AR TARS
21e 2efe
2le z22te
I ARARLAX
AR ALY
ele 2ete
212 zcete
ACARAAX,
A RARAARS
0gt 2cte

QTL ®

CTL %
60L »

9L9 %

ZL9 %

Ltly
9TLY
GTLY
VAWA:S
€1ly
Ll
oty
0Ly
Lolu
90LY
GoLy
Yoly
coLy
2oLy
ToLY
0oLy
6694
9699
Lé9"
9694
G69u
7698
€694
2699
T69%
04594
6894
8894
LogE
9894
el
vg9a
£eM
Q9%
199
0g9e
6L9"
8L 9¥
LLoy
GL9E
vLow
cLog
TLod
oL94

°pod



Code

R719
R720 & 721
R722
R723
RT724
R725
R726
R727 & 728
R729
R730 & 731
R732
R733
R734
R735

TS651
75655
78656
TS657
7658
15659
75660

GR651

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

9330
9330
9330
9330
9330
9330
9330

9330

212
212
212
212
380
212
212
212
212
212
212
212
212
380

013
620
116
620
116
620
116

042

Line E.H.T. Output Assembly

71151
71152

L1152

C1151
C1152
C1153
1154
1155
C1156
C1157
1158
C1159
1160
c1161
1162
C1164

3122
3913

3913

2222
2222
2222
2013
2222
2222
2222
2222
2222
2222
2222
2222
2222

108
429

429

341
040
001
315
311
753
753
753
063
080
341
341
341

01d Part

No{

13271
13569
13479
13391
06005
13391
13271
13821
13271
13569
13479
13152
13222
06011

50XX0
10762
00XX0
10762
00XX0
10762
00XX0

40XX0

39390
00420

00180

89103
16408
13648
06201
51102
34701
36801
32202
04202
04329
81333
89225
81683

4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
5322

5322
5322
5322
5322
5322
5322
5322

4822

5322
5322

5322

4822
4822
4822
4822
4822
4822
4822
4822

5322
5322
4822
5322

110
110
110
110
101
110
110
110
110
110
110
110
110
101

130
130
130
130
130
130
130

130

140
150

157

121
124
124
120
120
120
120
120
124
121
121
121

10.

New Part

No.

50092
50074
50072
50096
20277
50096
50092
50105
50092
50074
50072
50112
50116
20242

40144
40431
40294
40431
40294
40431
40294

40256

10118
20014

50642

40088
20035
20349
33103
40107
60098
60103
60116

40105
40195
40024
40179



Code

C1165
C1167
€1168
C1169
Cll74
C1175

R1151
R1152
R1153
R1154
R1156
R1157
R1158
R1159
R1160
R1161
R1162
R1163
R1164
R1165
R1166
R1158
R1169
R1170
R1172
R1174
R1175
R1175
R1177
R1180 to 1184
R1187
R1188
R1189

B1151
B1152
B1153

GR1151
GR1152
GR1154 to 1157
GR1155

2222
2222
2222
2222
2222
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113

9300
9300
9330

9330
9330
9330

311
311
341
080
341
341

212
212
212
214
212
212
2l2
212

101

212
212
212
212
101
320
101
212
212
212
101
212
212
102
102
212
320
256

006
001
020

097
087
0817

No .

0ld Part

51152
51152
T1223
30101
71223
81333

13105
13102
13821
13123
13822
13222
13224
13563
63105
13102
13105
13684
13102
63124
32271
63223
13681
13474
13223
63223
13681
13473
83105
83105
13564
32272
C3401

50XX0
40XX0
T0XXO0
11XX0
10X%0
10XX0

New Part

11.

Ho.

4622
4822
5322
5322
5322
4822

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
2822
4822
4822
4822
4822
4822
4822
4822
4822

5322

5322

5322
4822
4822
4822

120
120
121
124
121
121

110
110
110
110
110
110
110
110
110
110
110
110
110
110
112
110
110
110
110
110
110
110
110
110
110
112

131
131
130
130

130
130

40112
40112
40229
30065
40229
40195

50187
50107
50105
20136
50132
50116
50169
50154
40187
50107
50187
50183
50107
40163
20092
40143
50103
50178
50143
40143
50103
50152
10187
10187
50181
20118

80029

80025

30559
30195
30195
30296



Code 0ld Part No,
Line Stage 'B! P'W1B' Assembly

01201 2222 341 89223
C1202 & 1203 2222 341 59105
C1204 2222 040 46169
€1205 2222 040 46109
C1206 2222 341 59474
C1207 2222 341 89125
R1201 2322 212 13474
R1202 2322 212 13102
R1203 2322 101 63563
R1204 & 1205 2322 101 62475
R1207 2322 114 52204
R1208 2322 380 06008
R1209 2322 114 54704
R1210 2322 212 13102
R1211 2322 101 63683
R1213 2322 212 13102
Rl214 2322 101 63154
R1215 2322 214 13683
R1216 2322 552 03522
R1218 2322 212 13271
B1201 9300 236 80XX0
B1202 9300 022 91XX0
B1203 9300 236 90XXO
B1204 9300 016 TOXXO
RE1200 2412 131 00033
GR1201 ta 1204 9330 087 10XX0
EHT Stage 'A' P.w.B. Assembly

T1001 3122 108 39850
¢1001 2222 341 89103
€1002 2222 341 59334
€1003 2222 040 16408
C1004 2222 341 89103
€1005 2222 341 59104
€1006 2222 001 15209
C1007 2013 315 16101
C1008 2222 311 51102

New Part Yo.

4822
5322

4522
4822

4822
4822
4822
4822
5322

5322
4822
4822
4822
4822
4822

4822

5322
5322
5322
5322

4022

5322

4822
5322
4822
4822
5322
4822
4822
4822

121 40171
121 40117

121 40182
121 40022

110 50178
110 50107
110 40154
110 40205
110 30169

110 30178
110 50107
110 40156
110 50107
110 40165
110 20156

110 50092

140 40006
131 80026
140 40006
131 80024

130 30195

140 10119

121 40088
121 40121
124 20035
121 40088
121 40012
124 20362
120 33089
120 40107



Code _

1009
1010
€1012
¢1013
1014
1015
1016
1017
1018
1620
¢1021
1022
R1001
R1002
R1003
R1004
81005
R1006
R1007
R1008
R1009
R1010
R1012
R1013
R1014
R1015
R1016
R1017
R1018
R1019
R1020
R1021
R1022
R1023
R1024
R1025
R1027
R1028
R1029
R1030
R1031
R1032
R1033

é& 1011

& 1019

2013
2013
2222
2222
2222
2222
2222
2222
2222
2222
2222
2013
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

564
564
023
080
311
341
341
341
080
341
153
315
212
212
212
2l2
212
101
2l2
212
212
101
214
212
212
214
214
212
212
320
320
108
117
212
300
212
2l2
212
212
212
380
2l2
320

No.

01d Part

00303
00101
12132
04329
51332
29563
59104
71154
37101
29104
31002
05923
13334
13564
13474
13102
13153
63393
13474
13102
13271
63683
13333
13183
13683
13274
13334
13333
13102
31828
32271
00003
54703
13472
06007
13682
13684
12475
13102
13123
06006
13222
32331

New Part

13,

To.

5322
5322
4522
5322
4822
4822
5322
5322

5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322

4822
5322
4822
4822
4822
4822
5322
5322
4822
4822

122
121
124
124
120
121
121
121
121
120
121
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
112
112
260
110
101
110
110
110
11C
110
101
110
112

50038
50039
20514
40105
40121
40093
40012
40178

40036
50107
50371
50174
50181
50178
50107
50141
40149
50176
50107
50092
40156
20147
50141
50156
20172
20174
50147
50107
20052
20092
70114

50125
20003
50129
50183
50205
50107
50136
20002
50116
20094



Uode

B1001
Bl1oo2
B1003
B1004
B1005
B1006

BR1001
GR1002 to GR1005

9330
9300
9300
9300
93c0
9300

9330
9330

022
009
236
366
000
001

097
087

EHT Stage 'B!' P,V\.B. Assembly

1051
1052
1053
1054
€1056 & 1057
C1058

R1051
R1052
R1053
R1054
R1055
R1056
R1057
R1058
R1059
R1066
R1067
R1068
R1069
R1070
R1072

GR1053

TS1051 & 1052
751055
751056
781057

2222
2222
2222
2222
2222
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

9330

§330
9330
9330
9330

023
023
023
002
341
001

212
212
212
212
212
212
212
212
212
212
212
212
212
212
212

087

113
441
896
013

Q1ld Part No,

91XX0
30XX0
80XX0
00XX0
80XX0
10XX0

11XX0
10XXQ

13102
16401
16251
16109
29565
17408

13222
13471
13221
13561
13151
13122
13562
13271
13153
12106
13332
13122
13222
13102
13222

10XX0

TOXX0
10XX0
70702
30XX0

Beam Current Limit P.wW.B. Assembly

1025
1026

2222 001 14131
2222 341 891c4

5322
5322
5322
5322
5322
5322

5322
4822

4822
4822
4822

5322
4822

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

4822

5322
5322

4822

4822
4822

New Part

131
131
131
131
131
131

130
130

124
124
124
121
124
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

130

130
130

130

124
121

14,

No.

80026
80023
40006
80027
80021
80022

30559
30195

20418
20407
20532

40175
20346

50116
50098
50089
50101
50085
50109
50127
50092
50138
50214
50121
50109
50116
50107
50116

30195

40289
40373

40357

20078
40036



15,

Code 0ld Part Mo I'ew Fart Vo.

R1034 2322 212 13223 4822 110 50143
R1035 2322 212 131%2 4822 1106 50112
R1036 2322 212 13822 4822 110 50132
R1037 2322 212 13121 822 110 50083
R1038 2322 212 13101 4822 110 50081
R1C39 2113 378 00002 5322 101 20353
R1040 2322 214 13223 4822 110 20143
R1041 2322 2124 13333 4822 110 20147
R1C42 2322 212 13183 4822 110 50141
R1043 2322 101 63274 4822 110 40172
11044 2322 212 13473 4822 110 50152
R1045 2322 212 13121 482?72 110 50083
R1046 & 1047 2322 212 13121 4822 11C 50083
T7S1001 9330 013 30XX0 4822 13C 40357
TS1002 9330 441 10XX0 5322 130 40373
GR1C06 9330 042 40XX0 4622 130 40256
GR1007 9330 879 30440 5322 130 30507
GR1C08 9330 092 80XX0 4822 130 30193
GR1009 9330 042 40XX0 4522 130 40256

High Voltage Assembly

C1163 2013 564 00003 5322 122 50038
Cl166 2013 564 00305 5322 122 50042
C1170 2013 564 00304 5322 122 50041
C1172 2013 564 00051 -

R1167 2322 101 63222 4822 110 40116
R1166 2322 101 63104 4822 110 401€1
GR1153 9330 458 60XX0 4822 130 30296

Ficld Scan end Pin vushion P.w.B. Assenbly

L1551 3522 14S 02620 5322 157 30171
¢551 2222 001 16809 4822 124 20488
€552 2222 341 29125 5322 121 4022%
¢553 2222 435 34703 5322 121 50375
€554 2222 436 12202 4822 121 50372
€555 2222 341 29473 4822 121 40042
€556 2222 341 29473 4822 121 40042
C557 2222 001 16259 4822 124 20366
558 & 559 2013 009 00041 5322 124 10074

€560 2222 001 16139 4822 124 20355



96€02
T210S
12106
96€02
260068
26009
LOTO0S
QT 002
60TOE
gt 002
26106
G210s
26006
69005
69004
96006
62T 0%
60105
9ITOS
L9T0S
£0002
yate:
GrT10g
6010V
9€ T0G
86006
e10s
LOTO0S

TSTIOV
gTe ol
ele1e}%
L6002
19011
39007
92001
210V
9c 00y
TQOTI
9¢ 00V
8gc 02
9t 00Y
9¢ 00V
y6c02
6005
92001
92001

o1
0Tt
Ott
o1t
01t
Ottt
o1t
Ttt
011
1t
o1t
0Tt
OTT
011
01t
o1t
01T
01T
o1t
OTT
ot
01t
o1t
0Tt
0Tt
o1t
Oott
011

oct
et
(XA
vet
02T
et
ve1
0ct
et
AN
et
et
2T
eT
vet
et
vet
vzt

22¢s
zzgl
zeqy
22¢6
rAA* 14
FAA*1
zegl
zegl
22gv
zegy
zegy
A1
z2gh
22gh
FAA 14
zegv
z2gh
A A%
2zgy
cecgb
22¢4
A4S
z22gb
cegl
22¢8
zzgh
cegl
zegy

2zgl
22¢§
22¢€6
zeqb
zagh
zzgh
22¢s
22gy
IAA4
zzgy
224
z2gy
2egs
22¢6
ceglb
22qb
22¢6
22¢s

‘on

1I€J MOy

02060
2ECLT
2EELT
02060
TleeT
TL2ET
2OTET
20016
20214
€04TS
ELVET
AR AN
TLYET
T22ET
6L2¢€T
TLVET
eLyeT
22IeT
IAAAR
418
L0090
€066
coLzs
221¢9
€2TIET
TLVET
£OTIET
ZOTET

AR R {4
yLlvée
G262
62€ 81
TOTRO
€0168
9£000
ALY
yotég
TOTQO
yot62
TETST
o162
yoté2
1919t
98£%0
9£ 000
2£000

*ON 3X2d PO

1344
212
21e
gev
21e
AR
AR
£TT
et
LTt
AR
AR
AR
AR
A
AR
AR
cté
AR
AR
0gt
et
e1T
TOT
cte
et
c1e
212

Tt
1474
18AY
T00
149
e
600
T1¢
1A%
149
e
100
117AY
e
€20
G1¢
600
600

216
22
22ee
£T6E
2eee
gete
AAX
22ee
eete
AAX
22te
2eee
22ee
[2AX
22¢e
2ete
1A%
22tz
23¢e
4AY
getee
2aeee
gete
2eee
AYA
22e32
22¢e
TAXS

éiée
¢eea
eeee
geed
éece
czgie
€102
ceze
éaced
ceee
ez
2eée
ééde
caaed
2ece
€102
€102
€102

LLG »

LG %

6LG %
LLG »

0g%¥
6L6Y
QLGy
9LGy
LGy
1AA%
€18y
2Lsy
oLGY
696y
29y
Logy
9951
G9dy
P oGu
€96y
2954
196Y
0964
656y
868y
L6Gu
96Gy
GGGy
1499
1944
266y
166y

0659
L3sn
9850
Ggan
Y940
€840
2q6n
1860
0gén
8LGo
9LGH
GLSO
¥LGn
€LSo
2L8n
€969
2960
196N

epop



Gztov
68005
§Q006
LLeog
86006
T210S
62106
G Q006
£9006
T2TOov
Y6008
£9006
60T0G
1reoe
Y6006
£9006¢
76006
¢rtoe
4Q00%
£ 9006
AR
1202
g
62T 0G
9¢ T0G
6006
LOTOS
86004
LOTOS
grtoe
9L00%
8TTO0C
2600F
69707
vogoe
960065
96008
LOTO0G
20002
LOT10S
Lgoov
LOT 06
68006
7 L00S
12104
L0104

*ON 3IBI MO

LT

o1t
01t
o1t
0t
01t
o1t
01T
01t
01T
011
o1t
OTT
Ott
ToT
o1t
01t
ott
01t
o1t
01T
o1t
101
011
011
o1l
01T
Tt
0Tt
JT1
0Tt
01t
01T
Ott
01t
10T
01t
OtT
o1t
TOoT
o1t
o1t
o1t
01T
01T
o1t
o1t

zeqv
2eel
22gy
22¢6
z2eqy
22glh
A%
XA 14
22abr
zcegh
2zab
X Ai4
A4S
22gs
zeqr
2eqy
b XA %
cegy
2zgh
32y
2zgv
22t
2eqv
2egv
XA
AA1%
22gy
zegl
2egy
XA
2eqy
22gy
1A
22ay
22¢6
zegy
A4
2eal
22¢6
2cav
rAA1%
XA
XA
2eav
AR
22gb

2LvEs
T22¢T
TGTET
§0090
TLPET
2eeeT
289t T
TGIET
622¢1
2€€€9
TEeET
622¢T
AARNE
70090
1€CeT
622¢T
T€CeT
XAARN
TCTIET
622¢T
2GTET
#0090
A RANE
2Q9¢T
€a1eT
Teeet
2oT€T
TLVCT
ZOTET
€22¢T
699¢€ 1T
2lLest
TL2€9
06£¢9
00060
T6£€T
19NN
2OTET
90090
2OIfT
I9T€9
2OTLT
T22¢T
695€T
2ELET
201¢T

3287 PLO

!

o1
[AR7
AR
08t
A4
cie
AKX
AN
212
101
AR
AR
21e
08¢
21e
c1e
21e
vie
cTe
c1ce
c1e
0gt
AR
c1e
cle
AR
21
c1e
218
vic
21e
TARS
o1
101
tey
AR
AR
c1e
0gt
21
101
21
cle
c1e
AR
21e

22tz
2ete
2eee
zete
cete
1AL
22¢e
AR
gete
22te
42X
AN
gete
22¢e
gate
TAXS
gete
1A%
geLe
zeee
eeed
2eee
cete
cite
zeee
geLe
getd
AAX
gete
a2
2ete
a2k
2AXS
zete
eT6t
gate
gete
AR
gete
eete
2ete
gege
geee
gete
2ate
caete

9294
G2y
veor
t2om
2294
1294
0294
6194
81N
LTO9w
919
GT9y
7iow
€19
AL
19
o019y
6095
3094
Logy
9094
Sogn
roo9x
€094
2099
1099
0094
6668
96%Y
L6%u
966Gy
G 4Gy
143%:
€68y
A%
3%
066¥
6954
9854
LGy
9844
ooy
4o
ggdy
295y
9G¥

8pon



Code 01d Part YNo.

R627 2322 212 131C1
R628 2322 212 13222
R629 2322 212 13101
K630 2322 212 13104
R631 2322 212 13393
R632 2322 212 13822
R633 2322 212 13152
R634 2322 212 13331
k635 2322 212 13273
R636 2322 212 13682
TS551 9330 013 30XX0
Ts552 & 553 9330 116 0CXX0
78554 9330 113 30XX0
Ts555 9330 441 COXXO
TS556 9330 441 10Xx0
75557 to 559 9330 116 10XX0
TS50 9330 116 00XX0
TS561 9330 013 30XX0
18562 & 563 9330 116 OQXXO
TS564 9330 013 30XX0
T5565 9330 116 00XX0
TS566 9330 216 10XX0
TS567 & 568 9330 013 30XX0
78569 9330 116 00XX0
GR551 9330 042 40XX0
GR552 9330 041 60XX0
GR553 & 554 9330 042 40XX0
GR556 & 557 9330 042 60XX0
GR558 9330 092 20XX0
GRr559 9330 041 90XXO
GR560 9330 042 40XX0
GR561 & 562 9330 086 50XXO

Field Convergence P.'.B. Assembly

C751 2222
CT752 & 753 2022
CT754 & 755 2222
€756 2222
C757 2013
cT758 2222
C759 2222
€760 2222

023
001
341
001
009
341
001
341

16161
15131
29104
15131
000034
29474
13201
29225

New Part

18,
Yo.

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

4822
5322
4822
4822
5322
5322
5322
4822
5322
4822
5322
4822
4822
5322

4822
4822
4822

5322
4822
4822
4822

4822
4822
5322
4622
5322
5322
4822
5322

110
110
110
11C
110
110
110
110
110
11¢

130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130
130
130
130

130
130

124
124
121
124
124
121
124
121

50081
50116
50081
50161
50149
50132
50112
50054
50145
50129

40357
40294
40357
40357
40373
40356
40294
40357
40294
40357
40294
40299
40357
40294

40256
30229
40256

30392
30234
40256
30239

20394
20388
40036
20388
100¢8
40218
20473
40188



vode

761
C762

R751
R752
RT53
RT755
R756
RT57
R758
RT759
R760
761
]762
R763
R764
R765
R766
R767
2768
RT769
RT70
RT71
2772
RT174
RTT5
R776
RTTT
R778
RT79
R780
r782
A783
R784
R785
R766
RT787
R789
R791
R7192
H795
R796
RT97
R798

& 754

& 773

& 181

& 785
& 790

to 794

2013
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

009
341

212
2l2
2l
212
212
380
212
212
212
212
212
212
212
212
380
2l2
212
212
212
212
212
212
380
380
212
2l2
380
212
212
212
101
212
2l2
380
38¢C
212
212
212
212
101
212

0ld Part

No.

00035
20474

13562
13822
13681
13221
13272
06006
13272
13101
13182
12472
13152
13392
13221
13272
06009
13182
13472
13681
13102
13472
13103
13222
06005
06006
13122
13222
06007
13122
13221
13681
63102
13271
13759
06006
06006
13271
13103
13392
13122
63102
13822

New Part

19.

No.

5322
5322

4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
46522
4822
4822

4822
4822
A822
4822
4822
4822
4822
5322
5322
4822
4822
5322
4822
4822
4822
4622
4822
5322
5322
5322
4822
4822
4822
4822
4822
4822

124
121

11cC
11¢
110
110
11¢C
1c1
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
101
101
110
110
101
110
1310
110
110
110
110
101
101
1c1
110
110
110
110
110

10016
40218

50127
50132
50103
50089
50118
20002
50118
50081
50114
50125
50112
50123
50089
50118

50114
50125
50103
50107
50125
50134
50116
20277
20002
50109
50116
20003
50109
50069
50103
40107
50092
30077
20002
20002
5009 2
50134
5C123
50109
40107
50132



LGgoy
yeeob
LGEov
yecor
LGeovr
yegor
LGgor
yrtob

71T0S
26004
G0T0S
60T0S
GOT 04
9TTOS
LOT0G
26006
GOTO0S
60104
¢0108
9TTOS
LOTOS
LLe0oe
Y6006
LL2coe
gotov
26006
]TT0G
LL202
9TT0S
LOTOS
GOT0S
60T0S
§0T0S
26006
60105
LOT0S
2ET0S
62104
110G
62108

OtT
0Lt
0Lt
0t T
0Lt
0t T
0tT
0tT

01t
01t
o1t
Ottt
0tt
0Tt
011
01t
011
Ott
01t
Ott
Ol1
10T
0Tt
Tot
o1t
o1t
0Tt
01
Ott
Ott
Ott
o1t
o1t
o1t
0tt
0Tt
o1t
01t
01t
0Tt

FAA 1%
22es
FA A4
22¢s
b AA 14
2ees
XA
22¢6G

22egv
2egl
22egy
cegl
zegl
22y
zegl
AR
zegl
zegy
2zl
2egy
414
A4
zegl
HAYY
cegb
2egl
zegl
22ges
cegy
zegh
zegh
2eqy
zcegh
2zav
A4
22y
22gy
zeqgy
zeay
2zl

‘o

*0¢

3I8J MOY

)00}
oY¥00
9)9.40.9
oYY00
0)8.409
oxY00
9)9.40.3
oYy 064

2QTCT
Tlect
2oL T
TAALNN
T29¢T
222¢1
AR
TL2ET
126¢T
TAAR
T2QET
ALAR!
201¢1
G0090
TE€EET
¢0090
128¢9
TL2gt
2Lt
60090
2eest
2OTET
128¢T
22TeT
TSt
TL2€T
1AL
201¢T
229E T
eLvET
2QTeT
2Lvet

3183 PO

.ON

€10
18'a%
€10
Ty
€10
18’47
€10
€10

212
212
21e
212
212
212
212
212
212
212
212
212
212
0gt
212
08¢
10T
212
TANA
0gt
218
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Code

GRT52 & 753

GRT54 & T55
GRT56
GRT5T o 755

9330
9330
9330
9330

0ld Part Yo,

109 00XX0
042 40XAQ
109 0CLX0
042 40&40

Sync. Proc. P.v.53. Assembly

L451 & 452

C451
€452
U453
C454
455
v456 & 457
458
459
€460
C461
U462
C463
C464
C465
466 & 477
C468
G469
¢470
C4T1
42
C47T3
474
C4T5
v476
c4TT
u478
C479
C480
461
C482 & 483
C4E 4
485
C486
CasT
C488 & 489

3122

2222
2222
2222
2222
2222
2222
2222
2013
2013
2222
2013
2013
2013
2013
2013
2013
2222
2222
2222
2013
2222
2013
2013
2222
2222
2013
2222
2013
2222
2222
2272
2013
2013
2013
2222

108 94820

001 16139
001 15209
001 16259
001 13259
001 16256
341 29104
001 15131
315 05797
315 05791
341 89223
315 05821
315 05795
315 05786
315 05E12
315 05798
315 05812
341 89123
311 51392
341 29104
315 05787
001 16509
315 05797
315 05871
002 15258
001 15109
315 05678
341 25224
315 08053
001 15109
341 29103
341 29105
315 05771
315 65772
315 05795
001 16800

5322
48272
5322
4822

5322

4822
4822
a&22
4822
4822
5322
4822
4822

4622
4822
5322
L8722
4822
4822
4822
4622
4822
5322
4822
4822
4622
5322
4822
46522
4822
4822
4822
4822
4822
5322
4800
4822
5322
4822

130
130
130
130

156

124
124
124
124
124
121
124
121
120
121
121
121
120
121
121
121
1zl
120
121
120
124
121
121
124
124
121
121
121
124
121
121
121
121
121
124

21,

Yew rart

Yo,

30335
40256
30335
40256

10364

20355
20362
201366
20265
20366
40036
20388
50411
33067
40171
50413
50406
33061
50409
50404
50409
40039
40123
40036
33063
20374
50a4ll
50473
20545
20475
50432
40194
50093
20475
4008k
40176
50C89
50424
50406
20488



Code

€490
C491
C492
C493
C404
€495
496
C497
498
C499

R451
R452
R453
R454
R455
R456
R458
R459
R460
R461
R462
R463
R464
R465
R466
R467
R468
R469
R470
R471
R472
R473
R4T4
R4T5
R476
R478
R4T9
R480
R481
R482
R483
R4E4
R4E5
R486

& 457

& 477

2222
2222
2222
2222
2222
2013
2222
2222
2013
2222

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

341
311
341
001
001
315
001
341
315
001

211
211
211
211
211
211
211
211
211
211
211
211
211
211
2ll
211
211
212
211
211
211
2l2
211
212
211
211
211
211
211
211
211
211
211
211

0ld Part No.

29104
51122
29104
16809
16509
05791
15809
29474
05797
15109

13123
13332
13122
13662
13223
13271
13151
13121
13479
13153
13822
13392
13101
13102
13471
13332
13153
13109
13109
13222
13689
12225
13273
13334
13222
13272
13471
13681
13629
13331
13103
13682
13562
13222

5322
4822
5322
4822
4822
4822
4822
5322
4822
4822

4822
4822
4822
4822
4822
4822
48922
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

121
120
121
124
124
120
124
121
121
124

110
110
110
110
110
110
110
110
110
110
110
110
11¢C
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

22

New Part

No.

40036
40109
40036
20488
20374
30067
20379
40218
50411
20475

60136
60121
60109
60129
60143
60092
60085
60083
60072
60138
60132
60123
60081
60107
60098
60121
601238
50054
60054
60116
60076
50196
60145
50174
60116
60118
60098
60103
60078
60094
60134
60129
60127
60116



k489
2450
R491
R492
R493
1494
RA9S5
1496
R4ST
R408
R499
R500
R501
R502
E503
R504
R505
R506
R50T
R506
R509
R510
R511
Rr512
R513
1514
BR515
R516
2517
R516
2519
K520
1521
2522
3524
525
R526
1527
1528
R530
r531
Rr532
2533
R534
#535
3536
Rr537
2538

& 523

& 529

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2113
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

211
212
211
211
211
211
211
211
211
211
211
211
211
2ll
211
211
211
211
211
211
211
211
211
256
2ll
211
21l
211
211
211
211
2ll
101
211
211
211
211
212
211
211
211
211
211
211
113
212
113
211
211
211

No.

0ld Part

13333
13274
13122
13651
13152
13392
13822
13333
13334
13152
13332
13562
13181
13152
13391
13472
13272
13681
13333
13152
13104
13332
13151
00399
13222
13102
13332
13392
13152
13271
13102
13473
63471
13123
13332
13471
13121
13471
13182
13123
13154
13562
13223
13102
52203
13102
52203
13689
13102
13271

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4522
4822
4622
4822
4822
4822
4822
4822
5322
4822
4522
48622
4022
4822
2822
4822
4822
4622
4322
4822
4822
4822
4822
4822
4822
4822
4822
48 22
4822
~322
4622
5322
4822
4822
4822

110
110
110
110
110
110
11¢C
110
11C
110
11c¢C
110
110
110
110
110
1190
110
110
110
11¢C
110
110
113
110
110
11c¢
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

23.

"o,

New Part

60147
50172
60109
60103
60112
60123
60132
60147
60174
60112
60121
60127
6C0ET
60112
60096
60125
6C118
60103
60147
60112
60161
60121
60085
80132
60116
60107
60121
60123
60112
60092
60107
60152
40098
60136
60121
60098
60083
50098
50114
60136
60165
60127
60143
60107
30143
50107
30143
60076
60107
60092



Code

Rr539
R540 & 541
R542
R543
R544
R545
R546
R547 & 548
Rr549
R550
R551
R552
R553
R554
555
R556
R557
1558
R559
R560
561
R562
R563
R564
1565
2566
R567
Rr568
1569
R571
R572

TS451

T3452 & 454
T'8455

15456

8457

Ts458

TS459

T5460 & 461
18462

75463

03464 & 465
T35466

13467 & 468
78469 to 472
Ts473

L3474 % 475
13476
LS4TT « 478

014 Part

Ho.

2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322
2322

9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330
9330

211
211
211
211
211
211
211
211
211
211
211
211
380
211
211
211
211
211
211
101
211
211
211
211
212
212
211
211
211
211
211

013
013
441
013
441
441
441
441
013
441
013
116
441
013
441
441
0417
013

13222
13102
13152
13222
13332
13183
13122
13223
13151
13102
13103
13182
06004
13561
13682
13821
13472
13102
13331
63561
13151
13392
13333
13101
13471
13109
13333
13682
13472
13162
13103

50XXC
30XX0
20XX0
30XX0
20XX0
10XX0
20XX0
10XX0
30XX0
204X0
30XX0
10XX0
10XX0
30XX0
10XX0
00XX0
60XX0
30XX0

24.

Tew Part Yo,

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
A822
4322
4522
4822
4522
4822
43822
4822
4822
4822
4822
4622
4822
4822
4822
4822
4922

5322
4622
5322
4822
5322
5322
4822
5322
5322
5322
4822
5322
5322
5322
5322
5322
5322
5322

110
110
110
110
110
110
110
110
110
110
110
110
101
11C
110
110
110
110
110
110
110
110
110
110
110
11¢
110
110
110
110
11¢

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

60116
60107
60112
60115
60121
60141
6109
60143
60085
60107
60134
60114
20241
60101
60129
60105
60125
60107
60094
40101
60085
60123
60147
50081
50098
50054
60147
60129
60125
60114
60134

40144
40357
40486
40357
40486
40373
40486
40373
40357
40486
40357
40356
40373
40357
40373
40324
40138
40357
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30.

Code 01ld Part No. Yew Part No.

R1267 2322 212 13683 4822 110 50156

Linearity Board Assembly

C1176 2222 311 51333 4822 120 40147
1177 2222 311 51272 4822 120 40118
1178 2222 311 51273 4822 120 40145
C1179 2222 311 51223 4822 120 40143
€1180 2222 311 51682 4822 120 40129
¢1181 2222 311 51332 4822 120 40121
R1190 2322 212 13181 4822 110 50087
1191 2322 214 13392 4622 110 20123
R1192 & 1193 2322 101 63109 4822 110 40054
R1194 2322 212 13479 4822 110 50072

GR11%9 to 1162 9330 229 20XX0 4822 130 30256
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