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PREFACE

This mamual is intended for laboratory technicians repairing a CDU1431
HANTAREX colour  video display unit, connected to an Olivetti Personal
Computer.

SUMMARY

This manual is composed of four chapters: the first chapter contains the
theory of operation of the video display unit, the second chapter
describes regulations and adjustments, the third chapter contains
schematics and the fourth chapter contains the parts list.

REFERENCES:

ion regarding theTo install video display unit, refer to the documentat
Personal Computer.

SECTOR RANGE PRODUCT: S5 M380 M290 P500
S4 M240

. S3 M250
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THEORY OF OPERATION

INTRODUCTION

T h e  C D U  1 4 3 1  i s  a  s e l f - p o w e r e d  m o n i t o r  w i t h  a n a l o g  v i d e o  i n p u t s  ( w i t h
l i n e a r  v o l t a g e  s t e p s ) .

T h e  p i c t u r e  t u b e  u s e d  i s  a  1 4 ”  colour t u b e ,  w i t h  d e f l e c t i o n  a n g l e  o f  9 0
degrees  and a  se l f -converging def lect ion mechanism,  se t  and f i t ted by the
m a n u f a c t u r e r .

T h e  c o d i n g  C D U  1 4 3 1  s t a n d s  f o r  C o l o r  D i s p l a y  U n i t ,  1 4 ”  w i t h  h o r i z o n t a l
scan frequency of 31 KHz.

A  spec i f i c  c i r cu i t  enab l e s  t he  mon i to r  a cknowledge  t h r ee  d i f f e r en t  l eve l s
o f  v e r t i c a l  r e s o l u t i o n , encoded through the  polar i ty  of  the  ver t ical  and
h o r i z o n t a l  s y n c  s i g n a l s . T h e  t h r e e  v e r t i c a l  r e s o l o t i o n s  a r e :

350  l ines

400 l ines

4 8 0  l i n e s ,

V e r t i c a l  d e f l e c t i o n  f r e q u e n c y  v a r i e s  f r o m  5 0  H z  t o  7 0  H z ,  w h i l e
hor izonta l  f requency is  s table  at around 3 1  K H z .

The

The

m o n i t o r  e l e c t r o n i c s  i s  o n  t w o  p r i n t e d  c i r c u i t  b o a r d s :

S w i t c h i n g  p o w e r  s u p p l y  a n d  d e f l e c t i o n  c i r c u i t r y  b o a r d  o n  b o t t o m  o f
monitor module

V i d e o  i n t e r f a c e  a n d  a m p l i f i e r  b o a r d  c o n n e c t e d  d i r e c t l y  o n  t o  t h e
cathode ray tube” socket, thus  reducing s t ray capaci tance to  a  minimum
and opt imizing the  video band.

s w i t c h i n g  p o w e r  s u p p l y  o f f e r s  a l l  t h e  c h a r a c t e r i s t i c s  t y p i c a l  o f  t h i s
type of  equipment , such as  an excel lent  y ie ld  power/weight-bulk ra t io  and
t h e
t h e

The
t h e

abi l i ty  to  adapt  to  mains  vol tage  f luctuat ions .  To avoid  v ideo noise ,
power  supply is  synchronized with  the  row osci l la tor .

moni tor  can fur thermore  produce a  whi te  pat tern  s ignal  to  i l l u m i n a t e
screen when the  s ignals  connector  is  d isconnected (se l f - tes t  mode) .



SAFETY CHECKS

Warning: BEFORE DOING ANY MAINTENANCE WORK ON THIS CHASSIS READ THE
"PRECAUTIONS AGAINST X-RAYS", "SAFETY PRECAUTIONS" AND "PRODUCT SAFETY
WARNINGS" ON THE FOLLOWING PAGES.

PRECAUTIONS AGAINST X-RAYS

1. Excessively high EHT voltages can produce potentially dangerous X-
rays. To avoid this hazard, the high voltage must never exceed the
limits specified. The extra high voltage of this video has a nominal
value of 25 KV under conditions of minimum luminosity with an a.c.
power supply of 100 - 240 V.
voltage

Under no circumstances must the high
exceed 26.5 KV. When performing service on the video,, always

check the high voltage using the
described later.

"HIGH VOLTAGE CHECK" procedure
You are advised to use a reliable, precision high

voltage voltmeter and to record the high voltage value r e a d  in the
service register.

.

l-2

The monitor has a protection circuit which interrupts generation of
the EHV in case it accidentally exceeds the design values set. Should
this protection be triggered, the monitor must be switched off and
switched on again 30 s later to allow this circuit to reset. 

. .
The only  poss ible  cause  of  X-rays  is the. ‘cathode ray tube i n  t he
e v e n t  o f  a excessive EHV leve1. To ensure continued protection from

spareX - R A Y S ,  on ly  u se  t he  same type of tube a s  s p e c i f i e d  ’ in  the
parts list when replacing the origina1 tube.

 
A number of c o m p o n e n t s  of this video have special safety and
p r o t e c t i o n  c h a r a c t e r i s t i c s .  To ensu re
characteristics before r e p l a c i n g

d u r a b i l i t y  o f
any p a r t s ,  always consu

"PRODUCT SAFETY WARNINGS" given below.
 

 
 

X-RAY
these

lt the



THEORY OF OPERATION

SAFETY PRECAUTIONS

In t h e  c o u r s e  o f  n o r m a l  v i d e o  o p e r a t i o n ,  e l e c t r i c  p o t e n t i a l s  o f  a r o u n d
2 5 . 5  K V  a r e  p r e s e n t . I t  i s  impor tant  to  observe  the  fo l lowing points  to
avo id  acc iden t s :

1 .  T h e  s e r v i c e  t e c h n i c i a n  m u s t  b e  a w a r e  o f  r e g u l a t i o n s  concerning
s e r v i c e  work on high vol tage  equipment ; unwary users  are  s t rongly
advised not  to  open up t h e  m o n i t o r  and a t t e m p t any s e r v i c e  o r
r e g u l a t i o n s  i n s i d e .

2. Befo re  r emov ing  t he  anode  p ro t ec t i on ,  f u l l y  d i s cha rge  t he  anode  o f
t h e  c a t h o d e  ray tube on t h e  u n i t  c h a s s i s  t o  a v o i d  t h e  r i s k  o f
discharges  to  ground occurr ing through the  service  technician.

3 .  There  are  e x t r e m e l y  high v o l t a g e s  i n  t h e  d e f l e c t i o n  a n d  p o w e r
c i r c u i t s  o f  t h e  t u b e ,  f rom a  hundred to  a  thousand vol ts ,  so  tha t
cau t i on  i s  s t r ong ly  r ecommended  a t  a l l  t imes :    

 

4 .  I f  a  f u s e  i n  t h e  v i d e o  b l o w s ,  r e p l a c e  i t  w i t h  t h e  t y p e  o f  f u s e
s p e c i f i e d  i n  t h e  u n i t  s p a r e  p a r t s  l i s t . .

5.  When replacing components or boards, wind the  wires  of  a l l  conductors
round the  te rminal  pos ts  b e f o r e  applying solder .

   

6. W h e n  r e p l a c i n g  a  high power resistor ( m e t a l  o x i d e  f i l m  r e s i s t o r s )  o n
a  b o a r d ,  set the resistance’at a minimum dis tance of  10 mm from the
board .     

7. Keep al l  wires  far  f rom high vol tage or  h igh temperature  components .
.  

8 .  N e v e r  c o n n e c t  t h i s  v i d e o  t o  a  d . c .  p o w e r  s u p p l y ,  o r  p o w e r  s u p p l y
o t h e r  t h a n  2 0 0  V - 240 V 50 Hz for the CDU 1431/220  V, 100 V - 125 V
6 0  Hz for the CDU 1431/110  V.

9 .  It i s  e s s e n t i a l  t h a t  n o  m o d i f i c a t i o n s  b e  m a d e  t o  the original d e s i g n
“without t h e  w r i t t e n  consent  of  the  manufacturer ;  the  manufacturer
wil l  not  be  held  responsible  for  any damage der iving f rom fai lure  to
observe  the  above regula t ions .



ANTI-IMPLOSION PROTECTION

The tube is  equipped wi th  ant i - implosion protect ion;  however ,  the  moni tor
s h o u l d  b e  h a n d l e d  w i t h  g r e a t  c a r e  t o  a v o i d  s c r a t c h i n g  t h e  s u r f a c e  o r
causing excess ive  shocks .

PRODUCT SAFETY WARNINGS

Many elect r ica l  and mechanical  components  of  th is  apparatus  have specia l
s a f e t y  c h a r a c t e r i s t i c s ,  not always v i s i b l e  t o  t h e  o b s e r v e r ,  a n d  t h e
p r o t e c t i o n  f r o m  X - r a y s  p r o v i d e d  b y  t h e s e  c o m p o n e n t s  i s  n o t  n e c e s s a r i l y
provided by spares  wi th  h igher  vol tage ,  power ,  e tc . ,  ra t ings .  Spares  wi th
t h e s e  s p e c i a l  s a f e t y  c h a r a c t e r i s t i c s  a r e  i d e n t i f i e d  i n  t h i s  m a n u a l  and
subsequent  u p d a t i n g s  b y  w a y  o f  t h e “!” symbol  on the  e lect r ic  diagrams
a n d  i n  t h e  s p a r e  p a r t s  l i s t .

  
Befo re  p roceed ing  t o  r ep l ace  any  such  componen t s ,  consu l t  c a r e fu l l y  t he
s p a r e  p a r t s  l i s t  o f  t h i s  m a n u a l . Use of spares which do not have the same
safety characteristics may cause X - R A Y S .  

 

 HIGH VOLTAGE CHECK    :
   

Warning: This  equipment  has  no  HIGH VOLTAGE regula t ion.  Regula te  the  83
V power  supp ly  co r r ec t l y  t o  ensure a correct high vo l t age  l eve l .

1. Connect  a  precis ion high voltage vol tmeter  to  the  second anode of  the
cathode ray tube.

  
2. T u r n  t h e  video on (black p a t t e r n  s i g n a l ) .  S e t  t h e  B R I G H T N E S S  a n d

CONTRAST adjustment knobs to minimum.
 

3 .  The high voltage must not be above 26.5 kV.

4. Turn the BRIGHTNESS adjustment knobs to the two end
ensure that

p o s i t i o n s  t o
u n d e r  n o  cond i t i ons  does  t he  h igh  vo l t age  exceed  t he

l i m i t .

1-4



THEORY OF OPERATION

TECHNICAL SPEClFICATIONS

Cathode Ray Tube:

Type :
Screen dimensions:
Gun :
Deflection angle:

Active video area

Horizontal dimension:
Vertical dimension:

Power supply

Input voltage:
Mains frequency:
Degauss :

Input signals

Video :

Input signal:

Level:
Polarity:

. .
H o r i z o n t a l  s y n c :   
Frequency::'.: .
Polarity:
Level:

   

Vertical sync:
Frequency:
Polarity:
Level:

Sync coding:
640 x 350 mode:
640 x 400 mode:
640 x 480 mode:

Controls

Internal controls:
Monitor printed circuit:
Video printed circuit:

External controls:

M37-108XN1140
14"
In-Line
90 degrees

240 mm ±4 mm
180 mm ±4 mm

220 V: 170 _ 264 V a.c.  
50 Hz : 47 _ 63 Hz 

On powering up   

R, G, B (red, green, blue)
driving.

  In l inear voltage steps
(63 steps of 11 mV)
0 - 700'mV

Positive

31.469 kHz ±300 Hz
Negative or positive
TTL

50 - 70 Hz
Negative or positive
TTL

Horizontal positive - Vertical negative
Horizontal negative - Vertical positive
Horizontal negative - Vertical negative

See page 1.7
See page 1.7



INPUT SIGNALS CONNECTOR

Connec t i on  o f  t he  colour a n a l o g  m o n i t o r  C D U  1 4 3 1  t o  t h e  v i d e o  c o n t r o l
b o a r d  O V C  ( O l i v e t t i  V G A  compat ible  Control ler)  i s  by way of  a  shie lded
cable, 1.5 metres long with a 15-way, D-shell female end connector, A M P
211359- l  type  or  s imi la r .

Configuration of the D-shell connector is illustrated in the table below,
whereas the figure illustrates position of the pins in the connector.

1 5 - w a y  f ema le ,  D- she l l video c o n n e c t o r

l-
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -

 10 -
11 -
12 -
13 -
14 -
15 -

RED Video input
GREEN Video input
BLUE Video input
Not connected
Self-test input (see note)
RED Video ground
GREEN Video ground
BLUE Video ground
Not connected  

Logic ground
                

IDENT o u t p u t - connected  to pin 10        ,,,, 
IDENT output - no t  connec t ed
Horizontal  sync
Ver t i ca l  sync
Not connected.

the  moni tor  goes  in to
v e r t i c a l  o s c i l l a t o r  p r o d u c e s  a

i s  i l l u m i n a t e d  w i t h

FRONTAL VIEW

F i g .  l - l  Pin  Layout  of  15-way Female  D-shel l  Connector

1 -6  Hantarex  Colour Display Unit CDU 1431



THEORY OF OPERATION

REGULATIONS ON MONITOR PRINTED CIRCUIT

T h e  l i s t  b e l o w  i s  o f  a l l  t h e  m a j o r  r e g u l a t i o n s  a v a i l a b l e  o n  t h e  m o n i t o r
t h e  r e g u l a t i o n  p o i n t s  o nm a i n  b o a r d ,  t h e  f i g u r e  i l l u s t r a t i n g  p o s i t i o n  o f

the  board .

l t a g e  r e g u l a t i o n

line m o d e
line mode
line m o d e

RVl = Switching power supply output vo
RV2 = Hor izonta l  pos i t ion  regula t ion
RV3 = Vertical width regulation in 350
RV4 = Vertical width regulation in 400
RV5 = Vertical width regulation in 480
R V 6  =  V e r t i c a l  l i n e a r i t y  r e g u l a t i o n
RV7 = Horizontal frequency regulation
RV8 = Vert ical  center ing regulat ion
RV9 = Pincushion dis tor t ion regula t ion
RV10= H o r i z o n t a l  w i d t h  r e g u l a t i o n
B1 =  H o r i z o n t a l  l i n e a r i t y  r e g u l a t i o n

REGULATIONS ON VIDEO PRINTED CIRCUIT

T h e  l i s t  b e l o w  i s  o f  a l l  t h e  regulations that can be m a d e  o n  t h e  v i d e o
a m p l i f i e r  b o a r d ,  t h e  f i g u r e  illustrating  p o s i t i o n  o f  t h e  r e g u l a t i o n
points  on  the  board:

  
     i;;: 

RED level regulation.
   

RED cut-off  level  regulation
RV102 =
RV103 =
RV104 =
RV105 =
RV106 =
RV107 =

GREEN level  regulation
GREEN cut-off  level  regula t ion
BLUE 1evel regulation
BLUE cut-off- level regulation







CDU 1431 BLOCK DIAGRAM

The figure on the following page is a simplified block diagram of the
monitor.

The monitor control logic is contained on two boards: the bottom half of
the block diagram refers to the power supply and deflections board while
the top half is of the video preamplifier and amplifier, and of the
cathode ray tube.

Inside each of the blocks representing the different circuit functions,
the names of the main components responsible for the function are listed.

Cathode ray tube

Power supply circuit

Vertical standard acknowledge circuit

Horizontal deflection and EHV gener

X-ray protection circuit

control logic is

Description of video ampl1 ifier and preamplifier board.

1-10 Hantarex Colour Display Unit CDU 1431





CIRCUIT DESCRIPTION: MAIN B O A R D

ied byThe m a i n  b o a r d  c o m p r i s e s  t h e  f o l l o w i n g  c i r c u i t s ,  i d e n t i f
r e f e r enc ing  t he  b lock  d i ag ram o f  f i gu re  l - 4 :

Switching power supply

R e s o l u t i o n  s t a n d a r d  d e c o d e r  c i r c u i t

H o r i z o n t a l  d e f l e c t i o n  g e n e r a t o r  c i r c u i t  

V e r t i c a l  d e f l e c t i o n  g e n e r a t o r  c i r c u i t

EHV transformer

E a s t - W e s t  c o r r e c t i o n  c i r c u i t

X - r a y  p r o t e c t i o n  c i r c u i t .
  

: 

SWITCHING POWER SUPPLY  
 

   
  

The  sw i t ch ing  power  supp ly  u sed  i n  the CDU 1431 monitor is of the self-
o s c i l l a t i n g , flyback t y p e . It is synchronized wi th  t he  row  osc i l l a t o r  by
way of a winding of TH3 (row trtransformer, whoseansfo;~e~~.~,:whbse ou tpu ts  a r e  i d e n t i f i e d
w i t h  SP3 and SP4 (see  figures l-9), and diode D 8  ( f i g u r e  l-5).

    
T h e  m a i n  i n p u t  a n d  output characteristics o f  t h i s  p o p w e r  ‘ s u p p l y a r e
l i s t e d  i n  t h e  t a b l e  below:  .I = .,_ T.,. ;i--

... . .
l

i.;,.: _ NOMINAL VALUE RANGE ADMITTED.:z( .i

I N P UT.  VOLTAGE  . . .I’4’ 220 V 170 - 264 V

‘:.
FREQUENCY .::. ;:;. 50 Hz 47 - 63 Hz -.

THl OUTPUT OUTPUT VOLTAGE

8 +  12v
9 +  2 4 V

11 +  8 3 V
12 + 105 v

.

l-12 Hantarex Colour Display Unit CDU 1431 ’





Resistor R8 supplies TR4 the current needed on starting up. .5

Switching time (Ton) control is made by way of the currents summed
algebraically on -the TR4 base. These currents are supplied by:

TR2 which supplies the d.c. polarization level and the feedback
impulse current

TR3 which removes current from the base of TR4 when the voltage drop
Ofl the terminals of R16 is sufficient to cause TR3 to conduct, thus
providing the overload protection.

The feedback impulse current arrives on TR2 from output 6 of THl
(feedback winding 4/5/6). ) ,j . . .

z
The d.c. polarization arrives on the base of TR2 coming f&,, &e. TRl
collector to which the
connected.

output voltage regulation poten,tiome~&:RVl~  is
.I..; ..... ?‘ :,I’,. ,‘...a . ,;

,_;;.:,... ,: ,., i -. . .
‘j-y .‘,’  _‘.; ., :..

D5, ZDl and R13 supbl<ies:the  ib;WThe network consisting of R3, reference
voltage on the TRl emitter. R12 modifies th:ej,,vo_Tta.ge  on:the TRl base in
function of the feedback voltage coming from tb$,Xf$lback  winding (THl
:4/s). This modifies the base

.:I ./

altering the switching parameters.
curt-e@ o~~~TRL?~.~ and hence of TR4, thus.;+,_p, ..>& %" .
Thjs ::$crcu~~  :.I. produces the negative<':;ji.  p+=~.

feedback by way of which the THl otitputX~o~tage  is regulated.- ‘:;,;&<,,!:>k  “‘.‘&:>.$_  .’ ::~;:..y,:, ‘8; ‘;:: :
,%&  “;@i:

The network comprising D6, ~?;.~RIBa&?d.,,.fZ?~  protects TR4 from the initial
overvoltaqes on the collecto;r,,:_~..~~,.

Qb .g$P’
3 .::.. _,; ;; j

%&;
. . . . . . L.:> 3; ,//,...

The THl secondary outpu$..+v%ltaqes are rectified and filtered by the
diode/capacitor.groups"D9~C~7..'~DlB/C18,  Dll/C19/C35 and D12/C23.

.. .‘.
The output,,:._volta,qes  made' available are listed in the table on the
previous,; :paqe. .I.;The::  +12 V voltage
c o m p o n e n t :

is further stabilized by the 7812

;.y:- _( .::. . . . . i;:.
The +5 V voltage used by the contrast regulation potentiometer RV101 and
by the video signal preamplifiers (IC102)  is taken from this +12 V
voltage by way of component 7805.

c

. ; .;
- .- I

i

l-14



THEORY OF OPERAT ION

1
RESOLUTION DECODER CIRCUIT

\ The CDU 1431 monitor can work‘with three different vertical resolutions
(350, 400 and 480 lines), each with its own vertical deflection frequency
and vertical deflection width. The vert ical  def lect ion width must  be
altered so that  the screen area illuminated in the three different
operating modes is constant.

The video control board supplies the monitor the resolution information
through the po lar i ty  o f  the sync signals  on pins 13 and 14 of the
interface connector (see figure l-l).  The table below shows the four
identi f ication
are used):

possibilities offered by the two sync signals (only three

LINES PER HORIZONTAL VERTICAL I
.":' . :,.>

FRAME SYNC SYNC .i, "; ..:
_.,: ($ '.

350 Positive Negative
._y '.

i!$;.;.:.,i  .,. +. ‘),; -_i
400 Negative Positive
480 Negative

q,.,;l.y  I” ..j$!fY,

Positive
Negative h;c:;z,t  .>,. ‘_
Positiu&  _

.;j.!.;,..T

The figure on the followingZpage~~~~~~~~,~~~~tes  the decode circuit based on
the integrated circuit .IC3,-‘bhic~~~~s-“Bn  EX-OR quad gate,_ .:..

i - ”
,/ :;_‘..

;..  $:, .:; ‘,A; ..; ;. _
Through the two secti;onsY.:12~1.3’;111  and l/2/3,  the sync signals are sent to
the two

integrated  ‘.::Lrcu~~s
which handle the horizontal and vertical

def lect ion, irrbspe&tive  of the status of the outputs of sections
and 4/5!P;:‘I.?hk;.jlvk~~.~,~al  sync signal is brought through C41,

9/10/8

. “:. TR10 and D17
t o  p i n  4;;’  of .“,:lntegrated  c i r c u i t  IC4 (TDAl670A,
whereas .$the $orizontal

vertical oscilator),
sync signal is brought through C32 to pin 9 of

i~_~~~;-‘ated.~~cj,~cuit  IC5 (TDA2593, hor i zonta l  o s c i l l a to r ) .
.l;,,d

rh,
_..+

Sectiar$9/10/8  is input the horizontal deflection signal- and, when t h epol;;;t;y
i s  pos i t i ve (350 lines mode),

RV3 to ground through D14. In this way,
the output bri‘;lgs  potentiometer

controls vert ical
input 7 of lC4 (TDA 1670A),  which

deflection width, has the parallel network consisting
of RV3, R72 and RV5. Capacitor C36 ensures
terminal

that  the  vo l tage  on  the
of RV3 is independent of the sync pulses, though it retains the

polarity value (high time constant of RC group).







The power supply voltage is brought to TDA1670A pin 2 (24 V through D19)
where it is filtered and stabilized by the internal voltage regulator,
ready for use by the other circuits, the oscillator circuit in
particular. On the output pin 35, a voltage pulse, produced by the
internal flyback voltage generator circuit, increases the battery voltage
so as to reduce the ramp return time.

The oscillator receives the sync pulse generated by the video control
b o a r d  o n  p i n 4, by way of D17. There is no circuit regulating the free
oscillation frequency which the monitor adopts when the signals cable is
disconnected. The sync pulse input compensation circuit is connected on
pins 3 and 6.

Pin 7 is connected to the operating mode
vertical deflection width.

Pins 9 and 10 are the deflection final drive

linearity so
constant.

: The power stage output is
deflection yoke.
negative feedback network,
current, and RV8 is
vertical centering.

12 is a power stage

used by the  screen gr id
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Integrated circuit lC5 consists of the following circuitry:

Oscillator

Phase control and variation

Horizontal deflection pulse generation.

The sync signal is brought to pin 9 through a passive network consisting
of C32, R53 and C33 so that any noise signals are quenched. The signal in
question is taken from the video control board by integrated circuit IC3
for operating mode decoding (see page 1-14).

The output controlling the horizontal deflection stage is on pin 3, from
where the line pulse is sent to the impedance adapter block comprising
TR12 and TH2 and then to the base of TR16, the power stage. electronic
switch.

., 'I:
>',.

; I'"'.,.,
;: : ';,;{:.;. : ;_ . . . ;- .:,,,,.  -

(.'Z.. _‘,T>
Regulation of oscillation frequency is performed by.':;the net&rk connected
to pin 15 of TDA2593.
oscillation frequency.

Potentiometer RV7 is..,,used":to adjust horizontal
('.:,...~~.~~$~+_;---,  2,

_: !f ” :w;p;,  /!. ~ . ._ . .
Automatic phase control is provided

; L
by;,-l~~:o’~~~~ehg.se”,  detectors :

the one
connected to pin 13 compares the ;ijync"'phase  with the oscillator and
mainta ins  the  ra t io  cons tant  by  way:‘%f~~R$3 .while the second one r e c e i v e s."6;-;;$  :: !i”
the flyback pulse phase on pin,+.b;l'rom  fhe';;:Fow transformer and compares it-:. .I’.
internally with the oscilla.tor,:.;,esiablishing  the correct deflection pulse
phase and correcting any~,d,~'ift__c;i-used  by heat or component var‘iations.

$y.;~b  :...___. ..+.,+ _ - :; :.,

T h e  n e t w o r k  connec~:~.~:~~~~‘~~,Fl~~~:~  a l l o w s  a n  o f f s e t  t o  b e  a d d e d  t o  t h e
previous compac.a.to~~:i-:l'c'i~iiu~t  so..>:,;:;..  ..&, - 2 ,.::;.,

as to be able to move the horizontal
raster point of 'or~:g,ln:~~on  the screen. RV2 is the potentiometer
t h i s  regu] ati.&. :$ .ji

u s e d  f o r
_._.+  :y-_,,._ ;,;;. :..:e : : z. . . :: :‘: . ..__ , .x;-

P i n  3  is: used,~ZZtd’diock  t h e  h o r i z o n t a l  o s c i l l a t o r ;  t h i s  i n p u t  i s  u s e d  b y
the X-raL,e,,~_~~ection  circuit described in page l-25.

_
‘C i

Power for integrated circuit TDA2593 is supplied on pin 2 connected to
the +12 V of the power supply.

HORIZONTAL DEFLECTION AND EHV GENERATION CIRCUIT

The c i rcui t  i l lus t ra ted in  the  f igure  below performs two main funct ions:

G e n e r a t i o n  of, the current  ramp needed for  the  hor izontal  def lect ion
yoke

l - 2 0 Hantarex Colour Display Unit CDU 1431
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T h e s e  f u n c t i o n s  a r e  c a r r i e d  o u t  b y  e l e c t r o n i c  s w i t c h  T R 1 6  a n d  b y
transformer TH3 and associated circuitry.

As regards the first of the above two functions, t h e  f o l l o w i n g  t a k e s
p l a c e :  t r a n s i s t o r  TR16 r ece ive s  t he  pu l s e  gene ra t ed  by  i n t eg ra t ed  c i r cu i t
TDA2593, coupled and impedance adapted by TR12 and THZ, and fluctuates

between the off (Toff) and saturation (Ton) states. The TR16 collector is
charged with the inductance load produced by the horizontal deflection
and l inear i ty  coi ls  and by the  pr imary of  t ransformer  TH3.

When TR16 is saturated (Ton), h a l f  o f  t h e  d e f l e c t i o n  c u r r e n t  i s  c r e a t e d ,
f r o m  t h e  c e n t r e of  the  s c r e e n to the left side. When TR16 goes off
(Toff), there is inversion and fast return to the other side of the
screen (flyback), followed by generation of the ramp which brings the
electron beam from the edge to the centre of the screen.

I>.:..
..’

-:,,,. . . ‘/
A second phase produced while TR16 is off is p r o d u c e d , &;j& .,,,/,, $‘-s,t-&e

’ The East-West
t h r o u g h  t h e  a c t i o n
and D22.

The power stage power voltage o v e r v o l t a g e  (flyback)
a p p r o x i m a t e l y  1 0 0 0 to  respect  the  warnings

..3.
.: ;. : g

T h e  c u r r e n t  f1owjn.g -in:_the;hefiection  y o k e  f i r s t  g o e s  t h r o u g h  c a p a c i t o r
C 6 0  a n d  t h e n  c o i l  ‘81;. “:.%  .‘.

:

T h e  forme$i%rfor.ms  t h e  S - c o r r e c t i o n  o f  t h e  d e f l e c t i o n  c u r r e n t  s o  t h a t
t h e  amou_$ of de%%ion is  the  same in  the  centre  as  a t  the  edges  of  the
s c r e e n  arid,_so t h a t  l i n e a r i t y  i s  m a i n t a i n e d  a l l  o v e r .i. :‘, ..“. “z_:z:.,  ;

C o i l  Bl, o n  t h e  o t h e r  h a n d ,  h a n d l e s  h o r i z o n t a l  l i n e a r i t y  r e g u l a t i o n  b y
acting on the ramp geometry.

l - 2 2 Hantarex Colour Display Unit CDU 1431



I

THEORY OF OPERATION

The voltages referred to in the second of the functions listed at the
start of this section are on the secondary of TH3. The high voltage
windings serve to bring the flyback  voltage up to the 25 KV approx. -
needed by the cathode ray .-tube post-accelerator anode. A series of
resistor dividers take from this voltage the voltages for grid G2
(accelerator grid) and grid 63 (focus grid).

,. -:.

On the TH3 output pin 7 is the voltage for grid 61 (screen grid) which
can be regulated externally by the user with potentiometer RVll
(brightness regulation).

Another voltage taken from pin 7, inversely proportional to the anode
current (voltage drops if the anode current is too high), is used by the
X-ray protection circuit described in page l-25.

,,'

Pin 4 supplies the horizontal

-95 V used for grid Gl
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EAST-WEST CORRECTION CIRCUIT

The yoke/picture tube group has an amount of pincushion distortion of the
type shown in the figure below.

Fig. 1-10 Pincushion Distortion
8. ’ ‘:‘[ :, 1 = ‘-/

.This distortion has a value of around 8% and is corrected by the circuit
based on integrated circuit IC6 (TDA8145):  and on the associated
transistors TR13, TR14 and TR15. *. 1 ,

;:.
The IC6 drive signals are found on pins 1 and 2, and come from the
vertical deflection generator circuit IC4. On output pin 7,' integrated
circuit TDA8145 produces a parabolic voltage which drives the three
transistors TR13, TR14 and TR15. The TR13 drive voltage is controlled by
RV9 which, in this way, performs the pincushion distortion correction
function.

The voltage on the TR13 collector is coupled with the final stage through
C63. A direct current is summed on the base of TR14 to provide
horizontal width regulation, the amount of this current being determined
by RV10.

Hantarex Colour Display Unit CDU 1431







THEORY OF OPERATION

During normal operation, transistor TR7 is off because TR5 is polarized
off and integrated circuit IC5 is enabled as pin 4 is short circuited to
ground. If the voltage coming from winding Z/3 of TH3 rises and becomes
greater than the zener 203 voltage, TR5 starts to conduct, takes current
from the base of TR7, saturates TR8 (polarized by R29)  and thus a
positive feedback is created which sends TR5 into saturation until such
time as the monitor is switched off.

When the above sequence of events occurs, pin 4 of IC5 is removed from
ground and the oscilator  is blocked.

If the protection is triggered again after the monitor is switched off
and on, the cause of the malfunction must be discovered.

The X-ray protection circuit is also triggered in the same'&ay  if
cathode voltage drops below the value of 10 V. i ..;,j::;,., .;  ’ !/,

;,q+ ‘/,.. i.:!..;::. , .!;,, ii:‘:!c.
!, !j!, ’ ‘“!:‘_ :rj;f<>!$,  ..;.i;. :>a,!l+p!,p.: :;i;;,v

The D25 cathode voltage comes from winding 7 of .tr&Tsf$'rr&%+TH3
inverselv prooortional to the anode current o&%eam%ur$ent.i

the 025

and is
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I CIRCUIT DIACXAHS:  VIDEO AMPLIFIER BOARD

The board mounting the video final stages and relative preamplifiers is
connected  d i rec t ly to the cathode ray tube, in this way reducing stray
capacitance to a minimum and granting an improved video band.

This close c o n n e c t i o n  b e t w e e n  v i d e o  a m p l i f i e r  b o a r d  a n d  t u b e  a l s o
increases t h e  e f f i c i e n c y of the circuits providing protection from the
high potential discharges between the tube internal electrodes (flashover
phenomenon).

Such discharges would cause the electronic components irremediable damage
were they not quenched and absorbed by the dischargers of the tube
socket. Any return current present is limited by resistors R106, R128,
R148,  R102.

..:
In the block diagram of figure l- , this board is shown at the top beside
the tube.

For a description of the video preamplifier and amplifier oirouitry, see
t h e  f i g u r e on the following page, which illustrates the BLUE circuits.
The circuitry for GREEN and RED is identical,.except  for the compensation
value on the emitters of TR103, TR110 and TR117.

.’
The video preamplifier. stage comprises TR118, IC103 and TR119.

-.i
The video s ignal  coming f rom the  v ideo contro l ler  board  ins ide  the
Personal Computer i s . input t o  i n t e g r a t e d  c i r c u i t  I C 1 0 3  ( v i d e o
preamplifier CA30461 on pin 3 by way of transistor TR118. The
p reampl i f i ed  v ideo  s i gna l  i s available on pin 5 of ZC103 and is then
amplified to a level of approx. 30 Vpp by the v i d e o  f i n a l  t h r o u g h  t h e
action of a cascade-type circuit consisting of transistors TR115, TR116
and TR117. The video signal output by ZC103  is a-c. coupled by way of
c131.

The preamplifier stage gain may be adjusted in one of two ways:

By potentiometer RV101, acces s ib l e  ex t e rna l l y  ( con t r a s t regulation)
and common to all three preamplifier stages

By the three potentiometers RV102, RV104 and RV106 for colour  level
regula t ion,

l-28
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The amount of amplifier stage gain is determined by the relationship
between R147 and R166.

A d.c. component is summed to the base.of TR116 by way of TR120, RI62 and
RV107. This d.c. component regulates the cut-off value and RVl07 is the
potentiometer used for the regulation.

TR120 also restores the black level at each row return (d.c. restorer) b y
way of a flyback pulse coming from row transformer pin 4, and which is
brought to its base by TR123 and C139.

Transistor TR124 is common to all three video amplifier stages. It is

desiqned to switch off the final transistors TR115, TR108 and TR1O1
should there be a horizontal deflection stage malfunction.

Transistor TR125 is driven by the horizontal and vertical
and generates a series of switch-off pulses which are
grid Gl by C142.
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REGULATION PRECEDURES

GENERAL

The need to regulate the monitor arises generally after replacement or
repairs o-f electrical parts: To do so, you are advised to follow the
procedures described below, bearing in mind a number of general rules:

Any setting work can only be
monitor has been switched
coefficient.

performed at least 5 minutes after the
on so that there is a stable heat

When a short circuit occurs,
conductors and components
suffered excessive heating.

When servicing the monitor,

you should check the insulation of all
and replace any parts found to have

::.'
always remember that. there are high..:.,.

voltages in the power and deflection circuitry; be:'extrem~l~~C'autious

in handling the unit and using measurement apparatu2 r,ll~~~:c,,,'.;""'
,,. $::$ :

,i i.;::’ -j ; ‘: ,, :;:;:.*  ;.;‘&;
Never work on the circuits when the unit;.,'~~:~i'connec-ted  to the mains.

./ ‘. i. :;. I.
:I ., ‘:.‘I,,;,“.‘? I’> :>;p

Before touching any circuits, switch:sth~~~mon~~~r  off, take out the
mains cable and

I<:,.:  ,: :“!f ..,j :_1.;2;,
wait a few se%ond+fb~::$$he internal bleeder of the

EHV transformer to discharge j$e :ub$anc%e.;"!:,j!,
..,..,.: : ‘!&,

<!:;J;qj,;'

Any damaged components
: $$a

‘;“!j+
‘ ;.~~.~~~~a,l;~,~~~~~ose  to do with safety must be

replaced only with the origi$al%pares  (see the notices i; the early
part of this manuaP’r_  ‘s:.iI$:: “:>::: ,:,:, y;./ I/ ,, -.!+,+

;/ .:,,;“. , l,i ,
,‘,.,! -‘“.$?, ;.,!,;+ .Y:.! ’ ii

_.‘.,$ j::.: ,:‘y i;;.:.:,.j.;,,  “y:,:,

P O S I T I O N  O F  REGULA~zioN”‘FOINTS
1’ %

.-/. .: ./a .,., :, ., ::!
,“:;;i ):;  / .. ,:,

i,‘;‘!_ ;..’
!r

“.‘j ;y;, T”. ..:’ :, ‘, .:!;;.’
The funct~ons"bf'%ll  the regulations on the two boards are given in
l-7, :,while po$it?'ion

page

1-2!'and l-3.,:‘,,,>;,:;"
of the regulation points on the boards is shown in

.:r
. . i ::,

/ ;” 2. “,J
‘,.. _,.;::.‘.:i. ..‘...1;;..”
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REGULATIONS AND SETTINGS

MONITOR SETTING

The setting procedures granting correct monitor operation are descri
in this section. These procedures are given in a certain order which
are advised to maintain for optimum results.

Transformer TH3 Power Supply Voltage Regulation

1. Set all controls to an intermediate position.

bed
You

2. Turn the monitor on after connecting it to the computer: the;,:. signa
provided should be the first test grid.

';:>:
,.’ -, ‘IV,,!),,, !-:‘+;:I;;  ; !

, , !!I, y,,A, $&f!b,,,  J,,, 8”,, !,
3. Set potentiometer RVl to give a value of 83 V ,,p;j;-diode  Ol,!,:"  'o/1

:; 2.::
,i~$..’ ‘$&..i>!‘l .x+,,, $6

‘-:.~;&; .;,.
.:Ci!f$ i:,+

“:;;.J..
Vertical

1. Displ

2. Short

3. Regul
a pit

Hold Regulation

JY the first test grid.

circuit pin 9 of

frequency)

i

ground.

obtain as stable

ometer RV5.

4. Set horizontal width using potentiometer RV1O for a value of 240 mm.
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REGULATION PRECEDURES

Pincushion Distortion Regulation

1. Display the first test grid..

2. Correct the pincushion distortion with potentiometer RV9 (East-West
correction).

Horizontal Shift Regulation

1. Display the first test grid.

2. With potentiometer RV2, adjust horizontal phase so as to centr
picture horizontally with respect to the raster. ,,,‘. :,.:i.

Vertical Linearity Regulation

1. Display the first test grid.

y the second test grid (480
ng potentiometer

l ine
RV5. Set a value

omputer to display the third test
ertical  w i d t h  using potentiometer

g r i d  ( 3 5 0  l i n e
RV3. 5et a value

nal  Computer  to display  the third  test

and adjust vertical width using potentiometer
g r i d  ( 4 0 0  l i n e :
RV2. Set a value

e the

Vertical Centering Regulation

1. Display a test grid on the screen.

2. Adjust potentiometer RV8 to centre picture vertically.

Focus Regulation

1. Di.splay a highlight character pattern on e-.s”;f~,en___.._~
; -J TX;  ‘; :5 .+~--=---.~

2. Adjust the potentiometer on the row transflormhr  LTk3ZFOC6,!  kbngivklii  23s !

best possible focus.
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4
VIDEO SET-I-ING

1.

2.

3.

4.

5.

6.

7.

8.

9.

Set your Personal Computer to display a video level 0 page.

Adjust RV103;RV105 and RV107 (cut-off) so as to produce a voltage of
80 Vdc on the respective cathodes.

Adjust the potentiometer on the row transformer TH3 (SCREEN = 62

voltage regulation) and set at minimum by turning anti-clockwise to
produce a dark screen.

Switch off the vertical deflection circuit by short circuiting R61
(820 K).

Turn the potentiometer mentioned in step 3 until a horizonta?%ne in

Remove the short circuit on R61.

Turn the potentiometer regulation) to give a
raster  brightness of

10. Set the external.~~jb'~~,q~~~~~~,  potentiometer to the centre position
( c l i c k  point&z:%:  ~~~'~~~~~

.': F :-:..:++:;:
;1 '5

.:.-:$?!&

11. Set th++xfernal~~ contrast control f o r  m a x i m u m  b r i g h t n e s s  ( t u r n
anti.$?‘% kwlse&&

.:. ..+a::;.
12,  Ad ju~$$qai$of  the three ,-olours  (RV102 RED RV104 GREEN and RV106

BLUE)  i’k-““qive  a b r i g h t n e s s  o f 92 nit: with the correct white
chromatic coordinates in the centre of the screen: X = 0.315 20.020
Y = 0.325 1260.020.
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REGULATION PRECEDURES

East-West Correction

EAST/WEST CORRECTION
DOES NOT FUNCTION

CHECK VOLTAGE ON NO
t

PIN 6 OF It6 (FIGURE 15)
REPLACE IC6

1 YFS

CHECK TR13,TR14,TR15,
82,D22,C66
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MECHANICAL DISASSEMELY

F o r  d i s a s s e m b l y  o f  m e c h a n i c a l  p a r t s ,  s e e  t h e  f i g u r e  o n  t h e  f o l l o w i n g
page.

T o  a c c e s s  t h e  e l e c t r o n i c  b o a r d s ,  c a r r y  o u t  t h e  f o l l o w i n g

Remove the plastic cover (5) by removing the screws
r e a r  o f  t h e  d i s p l a y  a n d  l i f t i n g  t h e  c o v e r  u p

Remove the metal cover after removing the screws 19

Video Board

Disconnect  a l l  connect ions  and l i f t  the  video board
CRT socket

: _

To s e t  t h e  c i r c u i t s  b a c k  i n

Main Board

Al l  t he  c i r cu i t s ,  power
the  bot tom of  the  d isp la

Remove the 4 screws (31)

2718

procedure:

v i s i b l e o n  t h e

supply included, o n

Hantarex Colour Display Unit CDU 1431
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REF.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

: 20
21
22
23
24
25
26
27
28
29
30
31
32

DESCRIPTION I
CODE QUANTITY

Base 50424150
Support pin 50424170
Support plate 50424280
Outer frame 50424260
Cover 50424250
Self-thread screw 4.8 x 16 40048017
Toothed washer 6.5 x 22 x 2.4 42000700
CRT ground cable 61006310
Philips 14" CRT 20830550
Knob 50424180
Video printed circuit 62009410
Video circ. stop 53879070
Mounting frame 50116111
Self-thread screw 2.2 x 6.5 40022065
Serial ns label 53879780 .,;
VDE label 53fj752q$;;$
GS label 53875430”
Mask
Self-thread screw 3.5 x 9.5
Chassis cover
Chassis
Potentiometers support
Video circ.  shield
Basic circuit
Mains group
Screw  M4 x 7
Signals c-b1 61006240
Screw ,M4_x .Q 40114029
Mains',:groub.F, 61006270
fj-pnt.'j,bracke 50116662

.:$Self-thread!  screw 3.5 x 9.5 40935095
.?:,Toothed"&sher  4.2 x 9 x 0.8 42000660
--

.:;..:,...
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1MPORTANTE

QUESTA LISTA C O M P O N E N T 1  E‘ REDATTA DA D.R.S.
(DIREZIONE  RICAMBZ  E  SCORTE)

P E R  E V E N T U A L 1  ZNFORMAZIONZ  RZVOLGERSZ A :  O .R .S .
T e l e x :  2 1 0 0 3 0  - F a x :  3 9  (0) 1 2 5  5 2 1 1 2 2

ZMPORTANT ..: ,.,!, ..: I ‘i’
/. :/ .,J,_’. . .: . . .

j-HIS  COMPONENTS LIST 15 EDlTED BY D.R.S. ., ,.'. .‘.. ?"',.;,.
(DlREZlONE RZCAMBl E SCORTE)

,<(i_$: ,_;: , _T, ,,. .i'
:'"' ;:; ',-p:::. ii. ,ii~~~~'-'~,,.,,~~~~, :. ,;.> ,:j"+.* '4 ,.;.;.:,

.. .i.. . ..-..-":f[JjI, ::i.  ;;:;,
FOR ANY ADDlTIONAL ZNFORMATZON REQUlRED,+!&EA;,$  Cdf$ACT:
D.R.S. Telex: 210030 - F a x  : 39 (0) 1 @:.r 521:: 22~,.~;~~c.

. . . . . . ;:,:..?, : . . ’
‘;‘,j,;;,!,;  ,,; .:.;:* : ‘l+ ,,:. .:.+a.,;,., ‘, .‘>i-?; -+:;~;ts.rr .:;:..E;,++$> ..:: ., !:,“- y,.;z;:c ~.~~~~~:~ :: $p‘,: ; “:+ ., I __,s”

.I ‘Yr.,
: ;, ,,r:y;j  . .

.i::, :/ :!. .‘. y ,I;_$__.:-- . ...:_:. ,:
i .2 ..::..

;‘.&
‘u’ ,:..iy :‘:“;t ., -.‘.
:.,y ‘;.i
,“V a, I. .r;c:;:,. -.’ . ..:,.” ” .,. i

:-
NOTA

“;,’ .:’ L, y L. ‘- .i
.'. ;s,:  .::., '/ .:y__-\ .:'.;: -9,'..

B =; COMPONENT1 CUSTOM
:

.,
NOTE

B = CUSTOM COMPONENTS
f-‘1.’

. _--.---  - ., ----.-----.______- ,:;F 4
: : ,: ,/::- p-v:-:i .p-.i *. :

LISTA COMPONENT1 ELETTRONICI

ELECTRONIC COMPONENTS LIST

A Z . 1
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CDU 1431 HANTAREX 4
_------_________-_----~---~_~~~--~~~~~~-----~~~~~~~~~~~~~~~~~~-~-~~~~~~~-~______~~

CODE DESCRIPTION .-

____________________-------_____________-----____________________!_~~~_!__-~~~~~--  ~
I -.

140836 Y 1
142699 D 1
I42739 C 1
143106 U 1
143108 E 1
143109 F )
143421 P J
143704 B 1
143820 T
I44469 G
144822 J
I44825 M
144831 K
144835 P
145057 x
145059 H
145222 Z
145404 z
145621 Z
145641 D
145707 G 1
145708 R 1
I45765 H )
145766 A I

‘!, .,:... II !.

TRANSFORMER;EHT.ll72:'.00181i
I . C . TDA,,;,8l~~~:“.i_'I"~~:;"~:~.~

POTENFIOtiE&;jOti 'kOhm  UTH2560
TER,M&FACO'~TE1'15  2.8x0.8

145769 M I
145770 J 1
145771 F I
145772 G 1
I45773 H I

145767 B j~~$PdNTIDMETER  470 Ohm UTH2561
145768 L FCAPAC;TOR  12 nF 630V 10% POLIES.

TRAESFORMER SWITCH 2082.3588/C
TRANSFORMER DRIVER AT4043/83
TRANSISTOR F464
DIODE MUR4100
DIODE MUR440

TRANSISTOR BF 459 I 11
TRANSISTOR BSX 20 I121
DIODE ZENER ZPD 5.1 1/2W I 31
TRANSISTOR 8C 557 6 I 3 I x
TRANSISTOR BC 547 8 I 151
TRANSISTOR 8D 135 1 I d[

CHOKER COIL 8 MH UTF16 i

COGEMA COIL 6.8 MH
CAPACITOR I nF 1000V 10% POLIES.
I.C. TDA 2593
I.C. TDA 1670A
DIODE ZENER ZPD 6.8V  1/2W 2%
TRANSISTOR MJH 16018

Q:

21 B
3 1 B
1 I
1 I .““’

: /’
1 I
11 B
51
1 I
31
31
1 I
1 I
11 B
1 I
11 B
11 B
11 B
1 I
11 B
11 B
1 I
2 I
1 I

NTC PHILIPS 2322.644.9000s
DIODE BYV 26 D
DIODE ZENER ZPY 68 1 .3W

I.C. CS 3046
TRANSISTOR BF, 859

CAPACITOR 5.6 nF 1750V
CAPACITOR 6.8nF  2kV ZO%?Ed#fiIC

145774 A
145775 8
I45776 C
145778 N
145779 P

4800150 M
4800152 S
4800240 N
4800788 8
4846802 E
4848527 T
4848543 U

DIODE ZENER ZPY 47V 1.3W
DIODE ZENER ZY130
PTC PHILIPS 2322.662.96011
LINEARITY COIL UTF87
PICT.TUBE+DEFLEC.YOKE H.R.PHILIPS M37-108X-N/1140
DIODE BAW 62
DIODE lN4148
DIODE lN4007
DIODE BA159
TRANSISTOR BDX 54 A 3

TRANSISTOR BC 327
TRANSISTOR BD 138

1.

1 I
1 I
11 B a
11 B
11 B
4 I

13 I
5 I
5 I . .- ’1 I -. j_ a
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CDU 1431 HANTAREX
__-______--_------_---------_~-~~-~_--~~~--~~~~-~~~~~~~~~~~~~~~~~~~~~~~---------~-

CODE I DESCRIPTION I QTY  I NOTES
__-____---__---_---_-~--~~-~_-~_~~~_~--~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~------~-

4849515 N ( TRANSISTOR EC 337 I 1 I
4855804 L 1 I.C. MA 7805
4855811 C I I.C. MA 7812
4866285 U 1 I.C. SN 74LS86N
4905472 E I RESISTOR 2.2 MOhm 1/4W 5% CARBON
4906354 X ) RESISTOR 82 kOhm 1/4W 5% CARBON
4911151 E 1 RESISTOR 120 Ohm 1/4W 5% CARBON

1 I
1 I
1 I
1 I
1 I
1 I

4912043 G j RESISTOR 10 Ohm 1/4W  5% CARBON I 31
4922690 G 1 RESISTOR 47 Ohm 1/4W 5% CARBON './
4922858 Q I RESISTOR 68 Ohm 1/4W 5% CARBON ._, .’

: ‘:.’
4923073 G I RESISTOR 100 Ohm 1/4W 5% CARBON :. '.'::" '!1;,..,:.....- ,'L,, I 6 1
4923231 P I RESISTOR 150 Ohm 1/4W 5% CARBON ,:,:,,;;:i::'  ?.,:,.  $ I 41
4923390 bJ 1 RESISTOR 220 Ohm 1/4W 5% CARBON ?_,' ':';:,. ) .: ':T:,, I 11 -.::..I_
4923538 T I RESISTOR 330 Ohm 1/4W 5% CARBON., '".?..

.'C  :",
:Y‘I i.,,)‘i..  :;-./, I 71_

4923710 W 1 RESISTOR 470 Ohm 1/4W S?,,_.,CARBON,  ““G :~:.,$, I 41
4923790 E I RESISTOR 560 Ohm 1/4W 5$,.C@BOt$:.; I 6 I
4924070 L I RESISTOR 1 kOhm  l/$W?&~"C~RBON" I I21
49241  5. B ,  RESISTOR , . 2 kohh~~~/4w”~~~‘.i~‘~ABoN

4924230 B I RESISTOR 115.11~O~~~-l'j4W.,'~%  CARBON
I 3 I

4924392 Y l RESISTOR, 2:2.~kOh;+d  5% CARBON
I 9 I

“‘& I 2 I
4924439 J 1 RESISTOR-.2.~~~,~~0hm  1/4W 5% CARBONi :..;, ;: .y., I 11
4924550 K I.:%~>,TSTf$:~~3  kOhm 1/4W 5% CARBON I 2 I./
4924773 Q f#ESIS,Tarj,,  5.1’6’ kOhm  1/4W  5% CARBON':,,"
4925058:,.g  ~&RESI~TOd;'lO  kOhm  1/4W 5% CARBON
492$ix% i";:'~~~~I!$TOR 22 kOhm 1/4W  5% CARBON
492S#O  M,$) RESISTOR 27 kOhm  1/4W 5% CARBON
4925iy$>:f$g.\  RESISTOR 33 kOhm  1/4W 5% CARBON

4925690 V I RESISTOR 47 kOhm  1/4W 5% CARBON
4925770 M I RESISTOR 56 kOhm 1/4W 5% CARBON
4925858 D I RESISTOR 68 kOhm  1/4W 5% CARBON
4926058 Z I RESISTOR 100 kOhm 1/4W 5% CARBON
4926131 J I RESISTOR 120 kOhm  1/4W 5% CARBON
4926690 H I RESISTOR 470 kOhm 1/4W 5% CARBON
4926930 J I RESISTOR 820 kOhm  1/4W 5% CARBON
4931040 M-J RESZSTOR  1 Ohm 1/4W  5% CARBON ' _

4943295 Y 1 RESISTOR 820 Ohm 1/4W 5% CARBON 1

5074947 U I CAPACITOR 4.7 I-IF 500V -20+80% CERAMIC
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