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1. MAINTENAllCE 

1.1 GENERAL 

The performance of the Cartridge Disk Drive depends on a carefully 
planned and properly executed program of preventive and corrective 
maintenance. 
The program, if followed, will ensure optimal performance and maximum 
'device up' time. 
The scheduled maintenance of the device is based on hours, indicated 
by the elapsed-time meter which can onl y be viewed from the rear, and 
on normal office environment on a one shift base an abnormally dirty 
environment may dictate increased preventive maintenance. 
Three levels of s cheduled maintenance exis t : 

~l 
c) 

1000-Hour or six month scheduled maintenance 
2000-Hour or 12 month scheduled maintenance 
4000-Hour or 24 month scheduled maintenance . 

However, it is advisable to perform a maintenance check the first 
500 hours or t hree months. 

1 .2 SPECIAL TOOLS 

Drive belt adjustment tool 
Exerciser XMX 141 8 
Extender card 
Jumper wires 
CE cartridge 
Head removal and replacement tool 
Head alignment and adjustment tool 
Torque wrench 7 kg/cm (M3 socket screw) 
Berg handtool HT-80 
CE write protection card 
Servicing disk-pack 
Index unit adjustment tool 
Optical zero adjustment tool 
Tool case 
Fault indicator 2L54 (if not installed) 

1. 3. MATERIALS 

Isopropyl alcohol 
Wad tip-Q-sticks 
Lint-free dry cloth (Scotch wiper) 
CAB foil 0.08 mm 
Wooden spatulas 
Drive belt 
Earthing contac t 

7407 

1322 505 69201 
5122 010 2092 1 
5122 010 2091 1 

2822 060 15456 
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EXERCISER fig. 7-1 

The Exerciser .is provided for use by a service engineer to enable him 
to instruct the CDD, in moving the heads to a se l ected cylinder address, 
or between two selected cylinder addresses, to select one of the four 
heads , to make a read enable. 

SHit che s and Indicators 

The left row consists of nine toggle switches known as track-switches 
which are identified 1 , 2, 4, 8, 16, 32, 64, 128 for 200 tracks and 
1 , 2, 4, 8, 16, 32, 64, 128, 256 for 400 tracks . 
The right row consists of 4 push buttons, two i ndicators, and one toggle 
swi tch-•. 
The four push buttons are identified by. 
PSA Position Single activat ed 

PRA Position Repeat activated 

RZA Return to zero activated 

HSA Head Select activated 

The two indicators are identified by 
CON ON cylinder 

HER : Recoverable Beek Error 

And the toggle switch is called . 
RDEN : Read enable 

Use of the Exerciser 

1. Connect the plug of the test module to interface Bocket of the CDD • 
• 

2. SHitch on the power at the rear of the disk unit, the cartridge 
exchange lamp and power on are lit, and insert the cartridge into 
the correct position. 

3. Press the Start/Stop button. 

4. Wait until the Unit Ready indicator is lit 

5. The unit is ready to accept signals from the te s t module. 

1. 5 EXERCISER operation 

a. Direct seek: 

1. Set cylinder address in switches 
? Press the button PSA, the positioner moves to the selected address 
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b. Return to zero seek. 

1. Press the button RZA, the positioner moves to cylinder zero. 

c. Repeat. 

1. Set first cylinder address on switches. 
2. Press button PSA, the positioner moves to the desired address. 
3. Set second cylinder address on BI-Ii tches. 
4. Press button PRA, the positioner moveR now repeately between the 

sel ected cylinder addresses. 
5. To stop the positioner, press PRA and thf;' positioner will 

stop on the first cylinder address or on cy.under zero. 

d. Head select i on . 

Set in the t.'lO left swi tches (1 and 2) the number of the selected 
head. (see below) 

Switch 1 

left 
right 
lef't 
right 

S.,i tch 

left 
left 
right 
right 

2 Head 

0 
1 
2 
3 

Press button HSA, the selected head will nm, read, the information, 
of the track on which the positioner was send, before the head selection. 
When the toggle switch RDEN is active it is possible to test the whole 
read channel up ti ll the interface. 
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2. PREVENTIVE NAINTENANCE 

2.1 SCHEDULED MAINrENANCE (1000 hours and FIRST 500 hours) 

Engineer Installation 

Data Unit serial number 

Work time Running time meter 

Use Maint enance book no. 5122 992 00961 

1. Inspect the heads. 
Use a dental mirror and a bright light. 
If a head has been repeatedly contacting 
a surface, it must be replaced. 

Do not touch the heads with the mirror. 

2. If necessary, clean the heads with a spa
tule wrapped in a Scotch wiper dampened 
with Isopropyl Alcohol (1 322 505 69201). 
Use a dry wiper to dry the heads. 

3. Clean the cartridge holder. A lint free 
dust cloth must be used. The cartridge 
s hould fit easily in position. Ensure 
that no loose particles are left behind 
when the cleaning has been completed. 

4. Check the cleaning brushes. If there are 
less than 10 bristles per brush, change 
the brush assembly. 
'lias it necessary to change it? 

5. Inspect the spindle motor drive belt. 
Was the drive belt worn ? 
Was the drive belt slack?(If necessary 
adjust it.) 

6. Inspect and c lean the positioner. 
Are the rollers and guides clean ? 
If not, clean with a dry Scotch wiper. 

7. Clean the magne tic chuck and spindle cone 
with a Scotch wiper and alcohol. Use adhe
sive tape to pick up any loose part icles. 

7407 X1215 

Page Tech tip Result 

yes/no 

yes/no 
yes/no 

yes/no 
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Use 11aint enance book no. 5122 992 00961 

8. Replace the fine and coarse filter (only 
fo r 1000 hour scheduled maintenance) . 

Caution: When fitting the fine filter, 
make sure that the air flow is in the cor
rect direction (watch the arrow) and do 
not remove the packing earlier than ne
cessary. 

9. Check the s t eel wire with which the clamps 
retracts the brushes. 

10. Run the test program. 
Program executed. 

Note : It is rec ommended to clean the cone 
locating hole of the cartridges with a Q
stick . 

7-8 X1215 

Page Tech tip Result 

yes/no 
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2.2 SCHEDULED MAINTENANCE (2000 hours and 4000 hours) 

Engineer Installation 

Data Unit serial number 

Work time Running time meter 

Use Maintenance book no. 5122 992 00961 

1. Inspect the heads. 
Use a dental mirror and a bright light. 
If a head has been repeatedly contacting 
a surface, it must be replaced. 

Do not touch the heads with the mirror. 

2. If necessary, clean the heads with a spa
tula wrapped in a Scotch wiper dampened 
with Isopropyl alcohol (1322 505 69201). 
Use a dry wiper to dry the heads. 

Do not tou ch or breathe on the heads. 
Do not soak the heads with excess Isopro
pyl alcohol. 

3. Clean the cartridge holde. A lintfree dust 
cloth must be used. The cartridge should 
fit easily in position. Ensure that no 
loose particles are l eft behind when the 
cleaning has been completed. 

4. Check the cleaning brushes. 
If there are less than 10 bristles per 
brush, change the brush assembly. 
Was it necessary to change it ? 

5. Replace the spindle motor drive belt (only 
for the 4000 or two years maintenance). 

6. Replace the spindle earthing contact. 

7. Inspect and clean the positioner. 
Are the rol l ers and guides clean ? 
If not, clean with a dry Scotch wiper. 

7407 X1215 

Pag Tech tip Resu l 

7-9 



Use Maint enance book no. 5122 992 00961 

8 . Clean the magnet ic chuck and spindle cone 
with a Scotch wiper and alcohol. Use ad
hesive t a pe to pick up any loose part i
cles . 

9. Replace the fine and coarse filters. 

Caution : When fitting the fine filter 
make sure that t he airflow is in the 
correct direction (watch the arrow). 
Do not r emove the packing earlier than 
necessary. 

Check the steel wire with which the 
clamps ret r acts the brushes. 

11. Run t he test program. 
Program execu ted . 

Not e : It is recommended to clean t he cone 
locat ing hole of the cartridges with a Q
st j ck. 

7-1 0 X1215 

Page Tech t ip Result 

yes/no 
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ELECTRONIC ADJUSTMENTS 

General. 

The adjustments necessary to ensure the satisfactory functioning of the 
Cartridge Disk Drive (CDD) are described i n this section. When an item 
has been replaced, an adjustment is nearly always necessary so section 
4 of this volume should be used i n conjunction with this section. 
It should be noted t hat nO supply voltage adjustment s can be performed. 
A multimeter (type PM 2411/04) , an oscilloscope (type PM 3250 or 3330), 
and a Servo Test Card are required. 

3.1 MICRO-SWITCHES 

The following micro-switches do not require adjustments: 

a) The cartridge on switch . 

b) The pack s"i tch. 

c) The two clamp switches. 

3. 1. 1 Cleaning Cycle Micro-switch Adjustment 

The adjustment of the rest position of the cl eaning brushes can be 
performed by turning the cam situated on the brush arm. The cam must 
be turned so that the micro-switch contact s open a t the moment the 
brushes move outside the cartridge holder ring. 
The arm, with its associated brushes, can be turned by hand. 
A multimeter must be connected across the normally closed contacts 
to check the micro-switch ac t ion. 

Adjustment in Y and Z-direction of the secundary meander block. 

N.B. When possible this adjus tment should be carried out wi th the 
heads removed. 

3.2.1 

1) Take 
coil 

7-12 

Adjustment in Y-direction r~,_",v') , I ') 1LU ~-
(~ ~vf' c,..., ~ ~"A vi 

away the fuses F5 and F6 on the driver card. (Now the voice
is disconnected from the +35 V and -35 V) 
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2) S>Titch the power on. 

3) Put a cartridge in the disk unit. 

4) Press the start/stop button and wait until the disks are in nominal 
speed. 

5) Move the positioner inwards by hand so that the primary meander is 
in front of the secundary meander. 

6) Monitor the signal SINX on card WI pin 9. The top to top value of 
this signal must be bet~reen 7, 5 V and 8,5 V, when moving the 
positioner between track 000 and track 200. A second examination 
is, that the largest top to top value should not be more than 110% 
of the smal lest top to top value of the SINX signal. 
vllien the SINX signal is to large, the distance between primary and 
secundary meander has to be enlarged by moving the secundary meander 
block. When the signal is to small the distance has to be reduced. 
A protective sheet of 80 ~ approximately must be placed between 
the meanders, thus preventing the meanders are damaged. 

3.2.2 Adjustment in Z-direction ["~ ~ /) i."~ 
(~ '-'_I' V<'> <; () "'" v ) 

After adjusting the meander block in the Y-direction, the bf ock has to 
be fixed again to the base plate. 
For adjustment in Z-direction, the signals SINX on card WI pin 9 and 
COSX on card ~lI pin 33 must be monitored. 
By means of the screws G and K the secundarymeander can be adjusted 
in the Z-direction. 
The adjustment should be such that the zero-crossings of the SINX 
signal correspond with the tops of the COSX signal. 

Cos 

R 28 0 Fig 7-2 Meander Card 

R 16 0 
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~)v ~_a2 ~v,L,1 

I / 
o 

• 

Fig 7-3 Meander block 

3. 3 ADJUSTMENT OF THE MEANDER CARD POTENTIOMETERS 

a~ Switch the power on. 
b Make sure t he positioner is in the retracted Vosition. 
c I.Measure between pin 9 of card WI (signal SINX) and earth. The vol

tage a.ifference has to be less than 50 mV. If it is not, I turn
J 

the 
potentiometer R16 until it is le f;ls I than 50 mV. (I)c"," IMV~-,--v> :"r 

l _ U .. ., (I'"" ,,\) .....,{f;,.;.. 1~~~'oLv-~ ~. ,rut.!:.,. ",." ,I Il 1 v? v''C~''vl'''>~ 
Both po tentiometers R16 and R28 are situated at the meander card. 

3. 4 OPTICAL ZERO ADJUSTMENT 

"L '1, · 1 5' 
bac~ Exeoute pOint .a, -b , c, .iJ:, .e of 3.2 0 

Monitor the signals OPZ (card SS pin 48) and AO (card SS pin 33 ) . 
Move the positioner from track 200 to track 000. In the vicinity 
of track 000 the signal OPZ becomes a '1', when the front side of 
the vane reaches the optical zero transducer. By beding the vane 
the figure below has to be competed. 

"1" 

Ao "on 

"11f 

OPZ "0" 

Track 000 

7-14 

I 
Adjust area 

X1215 

.. 
direction of 
the moving 

track 200 
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3.5 POSITIONING SPEED ADJUSTMENT 

Starting with this adjustment, the meander signals, ' optical zero' and 
index pulses of the cartridge and the fixed disk must be correct. 
Al l cards must be installed for location of the potentiometers, see 
fig. 7-4 

o 

o 

o 
.... 

VX1 VX2 VX3 

:00 
KAART VX 

I 
10 

10 
I 

Fig 7-4 

_.J 

o 

o 

o 

o 
'r 

DA1 DA2 

KAART DA 

J 
10 

10 
I 

1) Turn the potmeters VX1 and VX2 fully CW, and then 5 turns CCW. 

2) 

3) 

4) 

Turn potmeter VX3 (CS) fully CCW then ca 4 turns CWo 

Turn potmeter DA1 (max. speed) fully CWo The speed is now minimal. 

Connect one probe of an oscilloscope to pin 11 of card DA the 
" off set" of the speed signal, the positioner is in the retracted 
posi tion. The "off set" must be .,; 20mV. If not adjust with pot
meter DA2. 

5) Connect pin 33/HUP (signal BPDA*) to pin 04/HUP (ground). 

6) 

7) 

Place a cartridge in the machine and start. 

After 30 
When the 
turn VX3 

sec. the positioner starts with the first seek. 
positioner is unsteady during the first seek (whistle) 
another half a turn CWo 

8) By means of the exerciser, do a repeat seek between track 64 and 
128. 
Connect a trigger probe of the oscilloscope on signal EC pin 13 
of card DC. Trigger the scope extern neg. 
Connect probe A on pin 31 of card PA (positioner current). 
Connect probe B on pin 11 of card DA (speed signal ). 

9) Turn potmeter DA1 CCW (speed is increased) till the current is 
correct, see fig. 7-5~Ti th due regard to mentioned on point 11 . 
When the speed becomes higher turn VX3 CW till it is correct, see 
fi g .7-6 and 7-7 

Note: It is important to switch between point 9 and point 11 during 
the adjustment. This can be done easily by switching only the 
polarity of the trigger level of the oscilloscope. 

7405 X1215 7-15 



r , 
r--

/' 

"-
I , , , 
1 

30-35 msec r 
'I 

r , 
x , ., 

, It"I ---' ---: 
" --t \-iJ ,- - I - ; --

1'\ . I I 

! V , 
'V~ 

~ /\ 

( 
'" '.Mf ~ 

1"+ V , , 
, 

1 1 
, 

01 

64 steps 

5msec/cm 

Fig. 7-5 

The current should not be limi t ed, fig. 7-6/7-7. 
If it is limited tur n the potmeter DA1 to the right. 

10) Repeat point 8 but now between t rack 0 and 64 and between track 128 
and 192, with due regard to mentioned on point 11. 

, 

I ,. 

, 
I , , 

1/ 

"= 

30-35 msec , 
.: , 

I 
x , .. cUrrent is 

DA1 CW 
..--

/limi - ed 
:/ .-

\ 1/ :1 "I: 
\ 

"I ". 

. 
7 ".+ .. , t--" 

~/ ~. ' 

I 
j 

i l ' ' 

oL_ , - L , 

, , 

I" 

max speed 
00 high 

II/ 1 f, DA1 CW 
--1- .. -- , ---- I--~- , 

A---t-~ 

, _ I 

. j 

.Li_.~_~~ 

64 steps 64 s t eps 

-----!.~ 5msec/cm • 5msec/ cm 

Fig. 7-6 Fig. 7- 7 
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., 

Nm" trigger the scope pos on sign. EC, pin 13 of card DC. 
Connect channel B on pin 11 of card DA (speed s ignal). 
Measure the speed of incidence. 
Thi s must be between 10 and 13 cm/sec. This agrees with a voltage 
of 400-450 mY. 
The fig. 7-8/7-9 give the correct pattern A1 and A2 must be 
400-450 mV 

iTTT' j 

'-l 
200mV/cm 

i j ---+ .. -t t 
~ J I 

"I .' , I 

'J 
12 1. I '-' • - +--1 1 

- I 

j..J 
, ' , , i 
'--_---'- ••• ...l __ t .. " 

___ -.. 5msec/cm -------.~ 5msec/cm 

Fig 7-8 Fig 7-9 

1\2 

- -, 
-" f\" V 

\ / 
r." / V 

I v: V 
1// / 

speed .190 high speed too low 

A'l ". 

./'/ 
/' V / 

R' / 
v I\-, 

--
P / 

~ 

200mV/cm 

-- -- ( 

----~. 5msec/cm • 5msec/cm 

Fig 7-10 Fig 7-11 

12) Check again on channel A of the scope the positioner, see point 8, 
9, 10 . When it is neces sary to adjust DA1 do point 11 again. 

13) Trigger scope pos on sign. EC pin 13/DC. 
Connect channel A on signal SCX pin 49 of card VX. 

* Adjust the posi tioning 1 or 2 steps forward/reverse in the 
neighbourhood of track 2 - 64 - 128 and 192 with VX1 and VX2. 
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14) By adjusting VX1 and VX2 in turn, a correct place position loop 
will be obtained. The slope will be ad j usted by turning VX2 to the 
left means s teeper, and to the right means shallower. By VX1 the 
overshoot is adjusted. 
To the left means damping (les s overshoot ), to the right means 
less damping. 
The figures 7-11/7-1 2 show the correct adjustment f or respectively 
one and two steps, from the areas mentioned in point 13. 

~c 
damping correct 

40 msee' 
: I! damping correct I ... , . 

, 
/ , r-: , , V I 

, V 
,t / 

1"-

~ 

------__ 2 msee/em 

Fig 7-1 2 

1 s tep 
repeat 

" 
V 

, , , 
, 

'v i,( 
'- .J 

/ 
/ 

/ 

------~,~2 msee/em 

Fig 7-13 

2 s teps 
repeat 

When the potmeter VX2 makes the slope too steep, the place position 
loop can become unstabl e, fig.7-14turn potmeter VX2 CWo 

too much over shoot 
i 

!/ 
\\ / 

\ / 

( 
, , 
I 

, , 
II .1 

place position loop unstabla VX 2 OW 

2 msee/em 

Fig 7-14 
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The polarity of the signal i s dependent on the direction in which, 
and the polarity from ",here will be positioned. 

The fig.7-15,7-16,7-17&7-18show examples of an incorrect adjusted 
position loop. 

2T 

7405 

slope not correct 

'\ '-----..... r---- ;--... r--

----... , 2 msec/cm 

Fig 7-1 5 

Positioning over one step. 
VX2 must be turned CCW slope to shallow. 

damping not cor:£§.91. -. --

\\ 
\ / \ 
Y f V 

'-

----__ • 2 msec/cm 

Fig 7-16 

Positioning over one s tep. 
Damping is insufficient. 
Turn VX1 CCW and if necessary VX2 CW to reduce the 
slope. 
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' j 
/ 

, , 

unstable area 

. ' 
too much overshoot 

\ 

"" II 

:t: b-
I .1.. !/ 

j 

too much overshoot 
----. 2 msec/cm • 2 msec/cm 

Fig 7-17 Fig 7-18 

In figures 7- 17&7-1 8" positioning is over two steps. The slope is 
too s t eep so the area x becomes unstable. 
Al so VX1 i s not adjusted correctly. 
Tur n VX2 CWo 

15) s t art positioni ng over the next distance, and check the incidence 
sholffi in f i g . 7-12&7-13 for scope adjustment see point 13. 
Positioni ng f rom cylinder X to cylinder Y forward/reverse. 

Cylinder X Cylinder Y 

0 1 
0 2 
0 8 
0 32 
0 64 

32 33 
32 34 
32 40 
32 64 
32 96 
64 65 
64 66 
64 72 
64 96 
64 128 

128 129 
128 130 
128 136 
128 160 
128 192 
192 193 
192 194 
192 200 
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16) Do point 15 again, with the following scope connections. 
Trigger the scope positive, extern to signal EC pin 13 of card DC. 
Connect channel A t o signal ~ITC pin 27 of card HUP, and channel 
B to signal PONC pin 19 of card HUP. 
In all the areas, the signal WTC must stay a ' 1' after signal 
PONC goes to a 'a', ( seek error). 
The relati onship between WTC and PONC is shown in fig. 7-19. 
The time T must be at least 1 msec. 

; 
5V ern ! 

1 II 

, 
, 

Iii 

--- •• 1 msec/cm 

Fig 7- 19 

WTC 
PONC 

Fig .7-20 3hows an incorrect si tuati on, the place position loop must 
be adjusted again , s t arting ~li th point 13. 

r---WTC 

L-_____ PONC 

Fig 7-20 

17) After the correc t adjustments, turn potmeter DA1 on card DA 
t revoluti on CWo 
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3.6 ADJUSTMENT OF HEADS 0 AND 1 

The adjustment of the heads and the index unit must be done with the 
aid of a CE cartridge, and the CE card. 
Also the torque tool must be used. 

1) Insert the CE-card at cardposition 13 WC (write protect). 

2 ) Insert the CE-cartridge. 

3) Push po,~er on and then s tart. 
1,/ ai t 30 minutes. 

4) Connect the signal BPDA pin 33/HUP to the ground. 

5) Connect channel A of the scope to pin 07/RR (read signal). 

6) Connect channel B of the scope to pin 61/SS and. trigger intern, 
pos! tive at the same signal (index pulse ). (f"..J ,),."./. .;...,L..., r 

7) Position t he heads t o track 073 by means of the t est case . 

S) Select head O. 

9) Adjust head 0 as shown in fig. 7-21. 
The centre zero must be ± 0,2 cm. 

-0,2 +0,2 

50m /cm 

, I 

1 revolution 

---__ • 2,5 msec/ cm 

Fig 7-21 

Repeat s tep 9 for the head 1. 10) 

11) Switch the time base calibration again to normal, and se t the time 
base t o 5 ;u sec/cm, using pas triggering like step 5. 

12) 

13) 

14 ) 

15) 

Positioning to track 005. 

Select head O. 

Adjust the index 

Sel ect head 1. 
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16) Repeat step 14. 

17) When s teps 14 and 16 have a different value, take the average 
deviation, in such a l~ay that T = 20, 0 ;u sec .± 3 ;u sec, see 
fi g . 7-22. 

T 

, 
~ 

, ., 

i 
'\ 

\ 
\ , , 
" 

" 

Fig 7-22 

, 

I' 
~ 

: t, " , , , , , 
\ 

\ ~\ " 

5 ;usec/cm 

3.7 ADJUSTMENT OF THE INDEX UNIT (CARTRIDGE) 

1. Connec t channel A of the asci lloscope with pin 53 of card LCE 
(IC2 ) and trigger intern neg. 

2. Insert a cartridge with broad slots. 

3. Start the CDD. 

4. Check if the signal in the ascilloscope is the same as fi g 7-23. 

U IC 2 

50 mV <- U <: 1V 

Fig 7-23 
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5. Do the same check again with a cartridge with small slaks. 

3.8 ADJUSTMENT OF THE INDEX UNIT (FIXED DISK) 

1. Connect channel A of the ascilloscop with pin 43 of card LCE (IF1) 
trigger intern neg. 

2. Start the CDD. 

3. Check if the signal on the ascillascope is the same as fig 7-24. 

IF 1 

U 

0,3V,(U<:1V 

Fig 7-24 

7-24 X1215 7405 



4 MECHANICAL ADJUSTMENT 

4.1 INDEX UNIT CARTRIDGE 

7405 

1. Remove t he b0ttom"[llate "hich is above the fixed disk (3 screws). 

2. Adjust the height of the index unit sec fig 7-2 5 

Fig 7-25 

1 1,5 mm 

T 

/ 

3. Loosen the t"o fixing screws of the index unit. 

/1 

SPINDLE 

4. Adjust the index unit with the gauge , so that it is j ust free. 
See fig 7-26 

INDEX u\ 1 

------'~ 

smal lest as possible SPECIAL TOOL 

I i~airgap 
I 

I I : I ' . 
I ' I 

" J , , , 
} , 

I / , 

SP NDLE 

Fig 7-26 

5. Tighten the wro fixing screws of the index unit. 
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4.2 INDEX UNIT FIXED DISK 

1. Loosen the locknut of the index unit. 

2. Adjust the index unit with respect of the sector ring by means 
of a feeler gauge 0.35 mm. See fig 7-27 

. 1 I • 
I 

--~~~ 
I 

INDEX UNIT 

Fig 7-27 

II 

0.35 mm 

II 

~NDEX SECTORRING 
FIXED DISK 

3. Check that the sector ring doesn ' t touch the index unit. 

4.3 RETRACTED SWITCH 

1. Loosen the screws of the micro switch and shift it so , that it 
is acti vated 1 mm + 0. 5 before retracted. 

2. Tighten the screws. 

N.B. When it is not possible to shift the retrac ted. swit ch, 
the switch arm may be bent . 

4.4 CLEANING THE HEADS 

7- 26 

1. Remove rear t op cover. 

2. Remove air guide and push the brushes carefully i nside the 
cartridge holder. 

3. Remove meander card , and meander hou se (2 screws). 

4. Clean the heads (see page 7-7). 

5. Replace meander house, and than meander card. 

6. Repl ace air guide and rear top cover . 

X1215 7405 



5 REPLACEMENTS 

5.1 GENERAL 

Before replacing any part switch off the power on the rear. 
All cards except VX and DA can be replaced without preliminary 
adjustments. 
Be aware of the strong magnetic field of the positioner magnet 
(watches , tools , measuring equipment). 

5.2 AIRFILTERS 

5.2.1 Fine filter (fig 7-28) 

1. Disconnect connector of front panel (JF-PF) 

2. Remove four dixi ng screws of the frontpanel, remove frontpanel. 

3. Take out the fine filter and replace ne>l one; be sure of the 
correct air flow (red arr01~). 

4. Replace f rontpanel. 

5. Connect JF - PF. 

COARSE FILTER 
FINE FIL:.,:T:.;:ER="'.....L.."--:-l-

Fig 7-28 FILTERS 

5. 2.2 Coarse filter 

1. The Coarse filter can be taken out by hand, out of the fine filter. 
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5.3 LOCK MAGNE~' (fig 7-29) 

1. Remove fron t top cover. 

2. Remove unit from cartridge holder. 

3. Insert new one. 

4. Remove ,fires from the old one and connect to the new one. 

5.4 CLAMP SWITCHES (fig 7-29) 

v~en opening or closing right hand clamp switch, pullout the lock 
magnet pin. 

1. Remove top front cover. 

2. Remove the plate on which the switch is situated by removing the 
s crews 

3. 'rake out the micro-slvi tch by loosening the screIVs, 

4. Insert a n evl one. 

5. Connect wires from the old one t o the new one in the r ight order. 

6. Insert the plate. 

7. Check working. 

5.5 PACK ON/OFF SWITCH (fig 7-29) 

1. Remove front top cover. 

2. Remove micro-switch unit from cartridge holder. 

3. I nstall new micro-switch. 

4. Connect wires in correct order. 

5. Check working. 
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Fig 7-30 

~ POSITIONER BLOCK MAGNET ~ ~ 

er:~ 

tnr_--u~CKTED SWITCH 

Fig 7-31 POSITIONER 
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5.6 CLEANING SWITCH (fig 7-30) 

1. Remove rear top cover. 

2. Remove air guide cover (fixed wi th hlO screws to the cartridge 
holder) • 

CAUTION: WHEN REMOVING BE SURE THE HOUSING CAN NOT TOUCH THE 
FIXED DISK 

3. Replace micro-switch. 

4. Remove wires from the defect one and connect in correct order to 
the ne;, one. 

5. 

6. 

1 • 

2. 

" -" 

Check working. 

Refit air guide cover. 

RETRACTED SWITCH (fig 7-31) 

Remove rear top cover. 

Pull the positioner to the fully retracked position. 

Remove the s,,,i tch and replace a new one. 

Connect wires to the corresponding pins. 

Check working. 

CAUTION: DO NOT MOVE POSITIONER TOO MUCH FORWARD SO THAT THE 
HEADS BECOME LOADED 

5.8 POSITIONER BLOCK MAGNET (fig 7-31) 

1. Remove rear top cover. 

2. Push the positioner to the fully retracted position. 

3. Remove the magnet and replace new one. 

CAUTION: DO NOT MOVE POSITIONER TOO IruCH FORWARD SO THAT THE 
HEADS BECOIIJE LOADED 
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OPTICAL ZERO u'NIT 

Fig. 7-32 

II 

D 
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~ 

0;0 , 
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~ 
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Fig. 7-33 CLEANING UNIT 
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4. Connect wires to the corresponding pins. 

5. Check working. 

5.9 OPTICAL ZERO UNIT (fig 7-32) 

1 • Remove rear top cover. 

2. Disconnect plug OP2 - unit. 

3. Remove unit (2 screws). 

4. Insert new one. 

5. Connect plug. 

6. Adjust OP2 (see 3.4). 

5. 10 CLEANING UNIT (fig 7-33) 

1 . Remove bottom cover. 

2. Remove air guide cover. 

3. Remove cable from connecting block. 

4. Disconnect plug PD. 

S. Remove rear- and front top cover. 

6. Disconnect brush retracting cable. 

7. Remove brush arm assembl y. 

8. Remove unit by loosening two screws at the right side of the disk 
unit. 

9. Install new unit. 

10. Adjust position of the cleaning unit (special tool). 

11. Check that the brush arms never touch the disk. 
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Fig.1-35 
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4 POWER Fig.1-3 SUPPLY 
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~.1 1 POWER SUPPLY CARD (fig 7-34) 

1. Remove rear top cover. 

2. Remove connector PV on power card. 

3. Remove wires from connecting block. 

4. Remove four screv's on the rear, holding the power supply card. 

5. Replace card. 

6. Fit wires in connecting block. 

7. Connect plug PV. 

8. Check voltage without all cards. 

5. 12 POWER TRANSISTORS (fig 7-34) 

1. Loosen the two screws of the defected transistor. 

2. Replace the new transistor. USE A NEW MICA PLATE. 

5 .13 PUSH BUTTON AND INDICATORS (fig 7-35 ) 

1. Remove front top cover. 

2. Disconnect connector of front panel (JF-PF). 

3. Remove front panel. 

4. Unsolder wires of faulty button/indicator. 

5. Take out the button/indicator. 

6. Fix net" one in position. 

7. Solder wires to button/indicator. 

8. Fasten front panel . 

9. Connect connector (JF-PF). 

5. 14 LAMP PUSH BUTTON AND INDICATORS (fig 7-35) 

1. Disconnect the lenscap. 
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INDEX UNI 

7-36 

'6 INDEX UNIT ' Fig.7-J 

0 ___ _ 

I .'----"-" 

~-NU-T-_ 

Fig. 7-~7 FIXED DISK 
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2. Remove t he defective lamp (by means of a tweezer) and r eplace a 
new one. 

3. Replace lens cap. 

5.15 INDEX UNIT CARTRIDGE (fig 7-36) 

1 • Remove front top cover. 

2. Remove front panel. 

3. Remove first bottom plate (three scre\>lS). 

4. Loosen plug PB. 

5. Remove index unit. 

CAUTION: Be careful with the fixed disk. 

6. Replace the unit by a new one. 

7. Connect plug PB. 

8 . Adjust t he unit mechanical (4.1) • 

9. Replac e base plate. 

10. Adjust the unit electrical (3.7). 

5.1 6 FIXED DISK (fig 7-36 and 7-37) 

1. Remove front top cover, rear t op cover and the front panel . 

2. Remove first bot tom pla te (three screws ). 

3. Loosen index unit support and t ake it out as far as pos s ible of 
the cartr idge holder. 

4. Remove the fixing ring . Be careful with fixed disk. 

5. Take out the fixed di sk. 

6. Replace new one (use gloves). 

7. Repl ace the fixing ring . 

8. Place index unit report. 

9. Adjust mechanical (4.1). 

10. Instal first base plate. 
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Fig. 7-38 SPINDLE AND PACK MOTOR 
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SPINDLE EARTH 

CONTACT 

FOR 5 MM DISPLACEMENT 
FORCE EQUELS 1.25 TO 1. 5 KG. 

Fig. 7-39 ADJUSTING OF THE BELT 
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11. Ad,i ust index unit electrica l (3.7). 

12. Fix front panel and covers. 

5.17 SPINDLE (fig 7-38) 

1 • Remove upper and bottom covers. 

2. Remove index unit with support (see 5.15 ). 

Remove fixed disk (see 5.16). 

Remove s pindle earth contact f ig 7-38. 

5. Remove drive belt. 

6. Loosen the nut, holding the. pulley in position 
tool). 

7. Take of the pulley. 

(special _ 

8. Loosen the three screws hoding the spindle, for one screw first 
remove a plastic cap. 

9. Take out the spindle (upwards). Take care of the shims between 
spindle and f r ame . 

10. Replace ne~T spindle, DON'T FORGET THE SHIMS. 

11. Replace pulley. 

12. Repla.ce drive belt. 

13. Replace earth c ntac t. 

14. Check bel t tension (5.18). 

15. Replace bottom cover. 

16. Replace fixed disk. 

17. Replace index unit. 

18. Replace covers . 

5.18 PACK MOTOR (fig 7- 38) 

1. Remove bottom cover. 

2. Remove drive belt. 

3. Disconnect wires from connecting block. 
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Fig. 7-40 UPPER AND LOWER HEAD 

SCREWS FOR FI T
TING SWI TCHING 

7-40 

Fig . 7-41 REAR PANEL 

X1215 
7405 



4. Remove motor. 

5. Insert new motor. 

6. Replace drive belt. 

7. Adjust tension of drive belt. See fig 7-39. 

8. Connect the wires on the connecting block. 

9. Replace the bottom cover. 

5. 19 HEADS (fig . 7-40) 

1. Remove rear top cover. 

2. Disconnect head plugs from pre-amplifier card. 

3. Move the positi oner about 2 em from retracted 

DO NOT LOAD THE HEADS 

4. Insert head remover (special tool). 

5. Unscrew the two head fixing screws. 

6. Remove the head screws and clamp. 

7. Remove carefully the head. 

8. Insert new head in the head remover. 

9. R9place new head. 

10 . Partially fasten the screws. 

11 . Take off the head remover. 

12. Adjust the heads (3.6). 

13. Fasten the screws with a tarque wrench 7 kgf/cm. 

5.20 SWITCHING UNIT (fig 7-41 and 7-42) 

1. Remove rear top cover. 

2. Remove bottom cover. 

3. Remove earth wires and cables to pack motor and cleaning motor. 
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Fig 7 - 42 SWITCH I NG UNIT 

Fig 7 4 - 3 MEANDER 
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4. Loosen the two scre"s at the right side, and the two at the rear 
side. 

5. Take out the unit as far as possible. 

6. Loosen the other wires, noting their pORition. 

7. Fasten the wires to the new unit. 

8. Replace new unit. 

9. Fasten the cables. 

10. Replace bottom-and rear top cover. 

5. 21 MEANDER (fig 7-43) 

1 • Remove index unit with support see 5-1 5. 

2. Remove cartridge holder. 

Remove fixed disk see 5-16. 

Loosen the sere,,, clamping the stabilizer rod (see fig 7-38). 

5. Loosen stabilizer rod from meander block. 

6. Loosen prim. mean~er supply wires. 

7. Loosen t,,,o scre>TS holding secondary meander block. 

8. Carefully take out the meander block. 

9. Insert new one; KEEP IT AS FAR AS POSSIBLE FROM THE PRIM MEANDER 

10. Fasten the supply >Tires. 

11. Fasten stabilizer rod to meander and clamping block. 

12. Replace fixed disk. 

13. Replace the cartridge holder, DON'T FORGET THE SHIMS. 

14. Replace index unit. 

15. Adjust secondary meander (see 3.2). 

16. Adjust index unit (see 4.2). 
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6. TROUDLE SHOOTING 

6.1 GElIERAL 

If there is a fault in the C.D.D. the following fault-finding procedure 
is recommended. 

7-44 

a) Check that the cards are in the right location in the 
Electronics Cage. 

b ) Ceck that the cards are pushed fully home. 
c) Check that all plugs are connected. 
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SY11PTOM 

1. Po~er on indicator 
en oper~tors panel 
cioesn';; light . 

2. Exch~~ge indicator 
on operator panel 
doesn't light . 

3. Pover on- ~~d EXC 
indicat ors 
operator panel do 

PROBABLE CAUSE 

a . Dri ver on l,CE defec t . 
b . +12V absen t . 

c . The lamp on operators 
panel defective. 

d. Plug P2 loose or defect 
in wiring. 

a. The lamp on operator 
pa.'1el defective . 

b. Driver on LeE defective . 
c. Signal EXC' n on active . 

d. Plug P2 loose or defect 
\, i ring. 

a . Fuse F7 defect ive 
h . +12V absent 

fuse F3 . 

c . Power supply card 
defecti ve . 

d. 220V AC not present. 

e. Paver On/Ofr swi tch 
defective, S1 defective . 

f . Plug P2 loose or 
defective i n wiring 

g . Both drivers on LeE 
defective. 

REl'iEDY 

a. Replace LeE. 
b. Check and/or r eplace 

fuse F3 (See also 6. b) . 
c . Reple.ce ~ne lamp 0 ': 

'Dower on indicator . 
d. Check P2 and/or wiring. 

a. Replace the lamp . 

b . Replace LCE. 
c . Replace SS , if necessary 

measure EXC I . 

d . Check P2 and/or wiring . 

a. Reulace F7 
b. Replace F3 (See also 6 . '0) . 

c. Check DC voltages . 
See also PO'Her on, 
point 5 and 6. 

d. Check 220 V AC circuit 
,\jiz.: plug PN, wiring 
internal, external . 

e. Check and/or replac e 
51 . 

f . Check .P2 and/or 
wiring. 

g. Replace LeE. 
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4 . Cl eaning brushes 
stay on const~~t
lY e 

5. No DC voltages 
present 

6 . One or more of 
the DC 'fol tages 
no~ present . 

* In case of defec t ive 
fuse F1 , the spindle 
starts immediately 
after power on. 

PROBABLE CAUSE 

a. Signa l s BIR.!l/BIRA wrong 
riieasure these . 

b . Defic t on LeE signal 
CNE constantly active 

c . Defec t on SS, signal 
CHE: cons t antly active . 

d. He-la y RL3 in s,d tch 
'.L'1i t defect ive 

e. Adjustuent micro switch 

a. See Power On, point 3 
(a . - d. and e. ) 

b . Power supply care 
p l ug FV loose 

c . AC- wiring to TR1 no t 
o . k . 

d . rr~'1sfo~er TR1 
defec tive. v~z. : klixbn 

a . One of the following 
':uses ¥-fective 
"1 ! +5V - F2( - 12V) 
F3( +24V) - F4( + 12';) 
F5 (+3 5V)- F6( - 35) 

b. One of the pm.er 
transistors on the 
heat sink defecti ve 
T6 (+5V ) - '·7 >+24V

5 T8 (+12V)- "·9 , - 12Y 

c. Hiring of t ransfora er 
t o power supp ly card 
defective 

d. 'Hiring froI!! t he power 
supply card to the 
power t ransi stor on 
the heat sink defective 

REMEDY 

a. Check wir ing ~~d/or 
replace. micro switch 
82. 

b . Replace LeE. 

c. Replace SSe 

d. Replace Ri3. 

e . Check adj ustnent 52 . 

b. Check pl ug PV. 

c. Check wiring. 

d. check transformer., 
i n case kl i xon i s 
defective, replace 
tra..'1sformer . 

a." Ch eck and/or re-
:p l ace fuses in 
in quest:'on . 

b . Check a.nd/ or re-
pl ace t~e t ransis tor 
in ques t i on . 

c . Check and ~epair the 
wi r i ng. 

d. Check a..'1d repair the 
wi ring. 

REFERElICE 
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SYI1PTGr1 

7. Clamp right- hand 
blocked . 
Cartridge not re
mO'rable . 

8. Lock magnet on 
posi tioner s t ays 
without pawe:; . 

PROBABLE CAUSE 

e . Defect on power supply 
card. 

f. Defect on dri ver pr int 
resp . +5V and .:t35V 

g . D~ode stack RF1, 
:::lou-'1ted on plate 
~~der the driver print 
defective C.±35V) 

REMEDY 

e. Re?lace power sup~ly 
c:s.rd.. 

f . Repai r defect . 

g . Replace RF1 . 

h . Diode stack RF2 , h . R~?lace RF2 . 
r.lo1.Ultea. on plate 
und.er the dxi ver 
print , defective (+5V) 

a. Lock magnet defect ive 

b. Signal s ~n LeE out of 
order 

c . Controll i ng fron S8 out 
of order 

d. Defect i n wiring from 
':lack pa..'lel to t he lock 
:::!agnet 

e. Lock mao-net is blocked 

a.1 Lock !!lagnet defective 

b . Wi r i ng , or fasten con
nection fro~ driver 
pr int to lock magnet 
defective 

c. Dlode D1 , under the 
driver ?rint defective 

a . Replace lock magne t 

1 . Replace LeE 

c. Replace SS . 

d. Check and/or repair 
' .... :.ri.ng. 

e . Repai r clear~'1ce 

safety pin . 

a . Replace lock ma~e t 

b . Check and/or repair 
t he connect i on . 

c . Replace D7 
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STIofl'TOM 

9 . Positioner stays 
without power, if 
ca reful!.y pushed 
out of :'e tracteo! 
position. 

10 . After Pover ON, 
Fault indi cator 
l i ghts i~ediately. 

PROBABLE CAUSE 

2 . +35v and/or - 35V 
not present 

b. +,5V and/or - ,5V ab
sent . F5 and F6 are in 
order. Diode stack RF1 
defecti ve. 

c . Retracted switch 
Qefective , causing 
at the same t i me , PA 
t o be defective . 

d . Power transistor s 
defective , r esp. T1/T2 
ami T,/T4. 

e. Def ect on card PA 
s ignal s RP ' and/or 
DRS defective . 

f . Defect on SSe 
s ignal RP' constantly 
active. 

g. Re t racted Gwitch 
defect ive, causing 
a t the same time R10 
on t he driver print 
to be defect ive 
(Th i s error occurs only 
after ID{D action) . 

a. Dr iver on LCE defec~ive 
s i gnal s UN8 and UNS . 

b. Signal UNS on HUP 
cons t antly act i ve . 

REi.fl!:DY 

a. Check an~or r e
place fuse F5 and/or 
F6, measure t he 
voliages to the 
fuses . 

b . Check wiring and if 
n ecessary, replace 
R1 . 

C. Check swi tch and 
adjus tmen t , check 
PA ~~d repl ace , if 
necessary, swi tch 
and/or PA. 

d. Check and/or r e
place T1/T2 and 
T3/T4. 

e. I f nec ess ary, 
measure RP I andlor 
DRS. Repl a.c e FA . 

f. Repl ace 88. 

g . Check s \.d tch and 
adjustmen t , check 
R10 ~~d repla ce i t 
ne ce s sar y swi tch 
and/or R10. 

a . Replace LeE . 

b. Replace HUP. 
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SYHPTOH 

1 . Spindle does not 
start. 
Start/s top in
dicator does not 

2. Spindle does not 
star t . 
Start/stop in
dicator light~. 

PROBJi..BLE CAUSE 

e. . Cart ridge on/off 
suitch fur.ct ion wrong 
signal RTO 

b. FQ~ction of cl~~p 
switches left or righ t 
wrong. 
Signal RTO 

c. Start conditions wrong 
on SSe 

d . Start/stop g,·1i tch $1 
function on operators
p2..."1e1 wrong 
!:!easure SEUjSBD 

e. 'lIi:r"ing defect i n 
elec_tronic box to 
plug P2 

f. Plug P2 Qefect of 
loo se 

g. Signal poe constantl y 
active . 
measure this on LeE 

h . For P142/14l-P46o
P400 interface 
signal for releasing 
the statue is not 
ac t ive in parallel 
\"ith RTO 

a. +24V not present . 

b . pr1E* on LeE doe s not 
beco::!e active 

c. Re l ay RL1, in power- on 
uni t, defective 

d. Relay RL2, in power- on 
unit, defective 

e. Drive belt defective or 
run off pulley 

REJ'1EDY 

a . Cr.eck swi tch func t ion, 
wi~L~g, ad justnent 
switch, replac~ if 
necessary the swi t ch . 

b . Check switch f~~ctions, 
Wiring, adjus tment, 
replace if necessary 
the s',ji tch es . 

c. Repl ace SS . 

d. Check swi t ch S1 
and/or replace this. 

e. Check wiring. 

f . Check connecting plug. 

g . Replace LCE 

h . Check inter~ace 
Replace, if necessary , 
IC . 

a. Check and/or replace f use F3 . 

b. Repl.::.ce LCE 

c . Rep l a.ce RLl • 

d. Replace RL2. 

e . Check drive belt 
and/or replace .• 
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SYMPTOM 

3. After stopping, 
&XC already lig~ts 
while spind.le 
still turns . 

4. Spindle does start 
start/stop in
dicator does not 
light. 

PROB:"BLE CAUSE 

f. Connections to pack
motor defective. 

g . Drive motor defective or 
bloc:.<;;eci. . 

h. Spinci.le of cartrid.ge 
block ed . 

a. Br ake voltage absent , 
through ~efect in RF3 . 

b. Relay RL2 defective. 

c. Co~ect1on from trans
former to diode RF3 
defective. 

d. Signal DPM on LOE 
andlor PloU)* wrung. 

a. Lamp on operators p~~el 

defective . 

b. +12V not present, fuse 
F4 defective . 

c. Driver on LOE defective 
measure the si~als 
START and STAR'l' • 

d. Plug P2 defective or 
loose . 

e. Wiring to ani from P2 
wrong. 

F~'IEDY 

f. Check connections. 

g . Check the motor. 

h . Check spindle and/or 
cartridge. 

a . Replace RF3 . 

b. Replace RL2. 

c. Check co~~ections. 

d. Measure signals 
and/or replace LCE". 

a. Repl a.ce lamp. 

.b. Replace fuse F4 . 

c. Replace LeE. 

d . Check P2. 

e. Check wiring . 

REFERENCE 
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5. After pushing in 
star t button, 
im::!ediate FAULT. 

6. After stopping, 
The EXC indicator 
does not light 
after 30 sec. (60 
Hz '!ersian 25 sec.) 

7 . After stopping , 
the cartridge is 
not removable, 
because clamp on 
the righ t is 
blocked. 

PROBABLE CAUSE REMEDY REFERENCE 

a. -1 2V not present a. Check and/or replace 
fuse F2 defec t ive. F2. 

b . + 5V ci~cui t on PA b. Replace PA . 
defect ive 

c. 50 ~zW out of order c. Re}}lace LeE . 

d. Signal STHE ac t ive . d . Replace WI. 

e. Signal UNS OIl h1JP e. Re:;>lace HUP . 
defective 

f. Signal ELER of we f. Replace we. 
constantly active 

g. Signal SDr from S8 g. Replace S8. 
ac t ive 

a . Lamp on operators panel a. Replace la.!!!.? 
defective 

* ' b . EXC on LeE defecti...-e b. Replace LeE . 
driver 

c. Signal EXC 1 from S5 c . Replace S8. 
not active . 

d . Plug P2 defectiv e or . d . Check Plug P2 
l oose 

B. See Power On, point 7 
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8 . Duri ng s t art i ng 
of the spindle , 
s trange noi se 
P:::'6S 6:!. t . 

9. "Stop" during 
normal oper ation 

PROBABLE CAUSE 

a . Cart r ids'e 'aon gly in
s t a lled . 

b . Di sk r"llb s against 
car t r id.ge, defect i ve 
lo~k on t he cartridge 
itself 

c. Bearing of t he spindl e 
dei'ect iy€ 

d. Eeari ng of the oo t or 
defec t i ve 

e. Drive bel t damaged 

a. Hato!" runs t oo sluggish 

b. Spindle turns t oo 
sluggi sh 

c. Drive belt defective 

d . Hator becomes over
heat ed 

REl1EDY 

2. Check cart ridge
hol der and spindle 
seating. 

b . Repair !ock or r e
place cart ridge. 

c. R€~lace s pind.le . 

d. Replace the drive 
~otor. 

e. Replace dri ve be l t. 

a . Check clearance 
a!ld/ or replace . 

b . Check clearance 
and/or replace . , 

c. Check drive belt 
a..."ld/or repla.ce. 

d . Wait until ~oto= 
is cooled do\'!n and 
try onca agai n . 
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SY}1PTON 

1. Cleaning cycl e 
does not start 

2. Cl eaning cycle 
does not stop. 

3. 3rushes a r e 
damaged . 

PRO:BA.3LE CAUSE 

a. T imir~ co~~ter on b~ 
doe s not s t art . 
Signal Tca does not 
beco!:!e active. 

b . Signal 50 Hz from LGE 
not 'present, or de-
fective relay driver. 

c. Signal CHE on S8 not 
active . 

d. Re lay RL3 in power on 
uni t deiec ti'!;e 

e . Cleaning !!lotor 
defective 

f. S .... i t ch 81 on cleaning 
uni t defect i v e 

g . Wiring defective 

a . See Power On . :;Join t 4. 

b . Signal TO 10 11 
on HUP does not become 
2..ctive . 

a . Height a lignment o! 
the cle~ing brushes 
wrong. 

b. Brush assy arms not 
parallel (bent). 

REMEDY 

a . Replace !ffill. 
See al so Firs t 
Seek 1 . a . 

b . Replace LeB 

c . Replace SS w 

d. Replace R13. 

e . Check and/or re-
pl ace cleaning motor . 

f . Replace micro switch 
81. 

g . Check '.oliring . 

b. Replace !!UP . 

a. Replace the brush 
assy ~~~ adjust the 
height . 

b. Replaie the brush 
assy . 

* Check in both cases , 
whether cartridge or 
fi Xed disk , is 
damaged . 
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SY'NP~'OM 

1. First seek does 
not start. 

2. First seek does 
not start , after 
60 sec . (50 Ez ) 
resp . 50 sec . 
(60HZ) unsafe. 

PROBABLE CAUSE 

a. Timing counter on HUP 
doeo not f:ltart. 
signal ~C 9 and/ or 
TC '1 12 does not 
become ac t i ve . 

b. S igr1~1 50Ez fro~ LeE 
not present 

c. Signals TCZO'/FSF wrong 

d. Defect on FA 

e. Fault in servo 
electr onics DA O~ VX . 

f . Power t rans i stor on 
heat sink defective 
- in case of 

constant Er·m 
- in cese of 

non energiz:'ng 

g . Connection to voice 
coil defective 

h. PIU3 P1 l oose or 
defec t ive 

a. Index transmitter of 
t he fixed di sk 
defective 

b . Index circuit on LeE 
defective 
signal ISPF' not presen:t 

c. Pulse separator on SS 
does not w~rk. SPF not 
present 

RE!'1EDY 

a. Replace HUP 
See also CLE.urn!'!.:;. 
C; '::-CLE 1-a. 

n . Replace LCE. 

c . Replace SS . 

d . Replace PA . 

s. ~~eck servo signal ~ 

check contr ol , re
place, if neces sary , 
DA and/or VX and 
adjust once mor e . 

f . Check and/or replace 
?ower transistor . 
- replace T5 

- replace T3 and/or 
T4. 

g. Check connection . 

h. Check P1 . 

"a. Replace trans~i tter. 

b. Replace LeE . 

c . Replace SS e 
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S!!1PTOM 

3 . First s ae-k i' inishee. 
but (USA 2) 

PR OBABLE CAtiSE 

-d-, Lock nagnet on the 
posi tione= or 

e. 

1. 

g . 

supply vcl t age t o saoe 
not ?re sent 

Sienal DFF on DC not 
active 

Plug P3 on back panel 
or FE to t r ansmitter 
loose . 

Carriage of positioner 
is in so~e Nay blocked 

h . Heter does no t start 
fast enough , one of 
t he starting capaci tor s 
defective 

i. Relay RL3 does not 
switch on the 
star ting capacitor 

j . Spindle tu-~s too 
sluggish 

a. Outice! zero indicator 
(; ~gnal OPZ*) defec tive 

b. Adjus t ment QPZ wr ong 

c. Signal mw not 
present on VX 

d. CON not pr esent on HUP 

e . Signal TRZ or t iming 
CDS 'flong. 

f . Meander signals wrong: 
sin X- cos X- AC- A12-
- OTP- ETP. 

REMEDY 

d. Check lock Hlagnet 
aOld cireui t 
R18 - C4 - C,? 
See a l so Fower On , 
poir..t 8 . 

e. Rep lace DC . 

f. Check these ? l ugs . 

G' Check clearance of 
car:r-iage . 

h . Check capacitor s 
a."ld/or !!loter . 

1. Replace RL3. 

j . Scheck spindle pr 
reylace . 

a . Replace transmit~e= 

a.'1d adju3 t . 

b . Adjust OPZ indi cator . 

c . Replace VX and 
a djus t . 

d . Replace HtTP . 

e . Replace S8 . 

f. Cheek approp~iate 

signals en WI and 
replace, i f necessar y, 
!:Iear~de,r card and/or 
WI. 

REFERENCE 
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SYMFT0i1 

4. First seek 
correctly finisha~ 
'.:;ut no COli on the 
irrter faoe . 

5. After fi at seek 
UR, indicator does 
not light and/or 
no ~~ on interfa ce . 

PROBABLE CAUSE 

g. Plug P4 de i"ective or 
partly loose . 

h. Adjustment servo- l oop 
not entirely correct. 

a. No output signal COU* 
on Cal'd IC . 

b . no CON on ElJP. 

c . ~iring of back pgnel. 

d. Defect on card WI. 

a. Dri vex O!l LOE 
defective , 
signa.ls UR and URI IE

. 

b . Signal CR fr~m S5 not 
active. 

*' c . Signal UR on Ie not 
active . 

d. Lamp UN indicator on 
operator pa.nel 
defective. 

e. Wiring from back panel 
to interface plug PI 
d.efective . 

RENEDY 

g . Check plug P4. 

h. Check adjustment 
and/or adjust . 

a . Replace IC. 

:. Ecp'lace liUP. 

c. Check wir i ng. 

d. Replace WI a.~d 

adjust maanier signal 
COS x. 

a . Replace teE. 

b . Replace SS e 

c. Replace IC. 

d . Replace la.:np . 

e. Check wiring. 

REFERENCE 
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SYl1PTOl-l 

6. After fi rst seek 
no index pulses 
and/or sector
pulse s :ro~ re3p . 
f ixed disk or 
cartridge on inter
face. 

PROBABLE CAuSE 

a . Defective Ie-Card 
Check signals : 
IPC- IPF- SPC- SPF 

b . No signals fro~ ss
(IPC- ~PF-STC-SPF) 

c . Wiring from back panel 
to interface plug PI 
defect ive 

RENEDY REFERENCE 

a. Replace IC . 

b . Replace SS . 

c. Check wiring. 
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S!11PTOM 

1 . Positioni~~ action 
doe ::; not start. 

2. Positioning error s 
(USA 1) . 

PROBA3LE CAUSE 

a . Defee ive i nterface
signals . AE2-AB5- CTS 

h. FunctiQns O~ DC defective 

c. Recoverable error 
USA1 

d. No CON frol!l :SUP 

e. Wrong comm~~ds iro~ au 

f. Wiring fro~ plugs of 
the ~e~k panel to the 
interface 
plug PI defective 

a. Max. speed on DA ad-
justed too high 

b. Position control loop 
~rongly adjusted. 
'IX 1 and VX 2 

c. Syeed loop wrongly 
.iusted . VX 3 a!ld.. DA 
i f necessary, "offset" 
with DA 2 . 

d . Adjustment meander-
signals 'Wrong 

e. CON circui t on EUP 
de:ecti·.re 

f. Defect on one of the 
servo cards DA/WT/VX 

g . Output speed trans-
ducer too low, 
measure speed signal 
on DA 

h. Defect on PA 

RENEDY 

a. Measu=e these signals 
Rep2ace 10. 

b. Repl ace DC. 

c. Check DA/WI/VX ana/or 
adjust s erv·o loop once 
aore . 

d. Rep l ace EITP. 

e. Ch eck signals on 
interface. 

f. Check wiring .. 

a . Lower max . speed 
DA 1 CII . 

b. Check adjustment 
servo po sitione~. 

c . Check the adjus tment 
0:: the servo -
pes:' t':.oner. 

d . Adjust meanders. 

e. Replace HUP. 

f . Replace one of these 
cards and adjust 
servo l~op again. 

g . Replace speed tr~~s
ducer and/or oagnet 
~d. 

h. Replace PA 
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SYMPTOIl 

3. Positioning to 
fault address . 

4. Every positioning 
action ends ~~ Bafe 
(FAULT) USA2. 

PROBA]LE CAUSE 

a. One or more AB signals 
defective on inte~
face card. 

b. Addresses , or counting 
on DC wrong 

c. Faulty commands ~rom 
~. 

d . Wiring f r om back panel 
plugs to interface 
plug PI defective . 

a . 11ax. speed on DA adjus ted 
too high . 

b. Defect in unsa!e 
di :=cuit on FA ; signal s 
STl-STEE- ErG . 

c . One of the power tran
sistors on the heat 
sink de:ective T1 , T2 
T3 or T4. 

d. Co~~ter/latches or full 
adder on DC de fective . 

e . Adjustment servo- loop 
wrong or defect on 
DA/VX or \II. 

f . Adjustment meander 
signals ;'lr~ng. 

g . 11ea.nder card defective 
(sin x and cos x) . 

h . Fl at cable to primary 
lIleander broken 

REI1Env 

a . Replace IC . 

b . Replace DC . 

c . Check interf ace 
signals. 

d . Check wir i ng. 

a . Lower max. speed DA1 
C.W. 

b. Replace FA . 

c . Check or r eplace 
transistors . 

d . Replace DC . 

e. Check adj us tment 
and/or replace one 
of the cards DA/VX or 
WI . 

f. Check adjustment . 

g . Replace meander card. 

h . Check flat cable . 

REFERENCE 
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5. Tne positi onp.~ 
"w!listles l! after 
po s ition ing . 

6. Posi tioni ng often 
ends wi t h US.t.. 1 
(recove::::-able 
error ) 

PROB./;..BLE CAUSE 

a. Adjustment s ervo- l oop 
.. -!"on g , ·,;iz . , VX1 an d 
VX2. 

b . Positio~er works in 
one direction only , 
ap~rox. half t he cu!"rent 
prese:l ~ (VFC*), becc.us e 
of cefec t i~ one of the 
power tra."lsist o1."s ':'1 , 
T2 , ':' 3 or T4 . 

a . Adjust~ent of servo
l oop .. Tong and/ or 
defec t on DA/VX or WI
on YX s i gnal MlfC not 
active . 

b . Def ect on ~ signals 
WTC and FmIG . 

R.E!>!EDY 

a. Chec~ a d j u stment 

b . Replace T1 , T2 , 
'1' 3 cr T4 on t!'J.e 
t.e2.t s ink. 

a . Check and/ or adjust 
servo- loop. 

b . Replace EtiP .. 

REFEREl-ICE 
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Data fault on one 
address . 

2 . Data faults on 
one head . 

3. Data faults on 
tracks 128 up to 

PR03A3LE CAuSE 

a . Bac suot on fixed disk 
and/a; cartr idge 

b. v/ri te error and/or 
check write ampl ifier 

a. Read dirty 

b . One side of fixed di sk 
or oartri dge damaged 

c . Poor contact of the 
head plug 

d. Head surface dan.aged 

e. Adjustment of head 
wrong 
( f or head 0 or 1 only) 

f . Read defective wire 
rupture 

g. \-l r ite error (WRDA!) 

h. Selection faul.t 

a. . Write/erase current 
wrong (WEV) 

b. SignaL Rv!C not ac t ive 

c. Read channel wrong 
RD 1/2 output pre
amplifier 
RDDA output read 
recoxery 
RDDA output inter
face card 

d. Posit ioning errors on 
nigh t racks 

REl1EDY 

a . Change fixed disk 
an~/or cartricge , 
re}:leat. 

b . Start '.;rri t ing again . 

a. Clean the head . 

b . Replace fixed di s~ 
or cartr idge. 

c . Clean contacts of 
plug. 

d. Replace the head.·~· 

e. Adjust on CE- cart-
ridge 

f . Replace head . 

g. Check we ~~dIC. 

h . Replace DC or read 
preampl i fier . 

a. Check write voltage 
WEV and/o r replace 
viC . 

b . Replace DC . 

c . Replace resp. the 
preampl i fier- RR-

d . Check servo- loop 
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4 . HandoD data fault s . 

PROBABLE CAUSE 

c . 8:p::"ings of the !::eads 
::-ub against the can 
bri dge 

f. Ground. contact s p:'.ndle 
wrong 

a. Rcad channel (iefec ti':e 
RD 1/2 output read 
preacpl ifier 

. RDDA output read re
cover y 
RDDA* outpu t inter
face card 

b . Vir! t e cha.'l!lel 
de:ective WRDA!. 
output interface card 
wr i te vo l tage 'ir.JW<l on 
·wC . 

c. Heads are dirty 

d . Damage'd or di=t;:.
ca.!.'l.I:..!.dg8S end/or 
: i xed disk 

e. Contac~s of head plugs 
dirty 

f. Adjust~ent of the 
heads wrong 
head 0 ~~d 1 only 

g. Adjustment o~ index 
t o burst \n'ong 

h. Grour.d contact 
spi ndle wrong 

L Uo inc.ex- resp. 
sector- pulses on 
in terface 

REHED'! 

e . Ca=efUlly bend tha 
head. springs . 

Repair or rEpl ace 
ground contact . 

a. Check and/ er replaco . 
P~-IC or read pre- . 
a.:::Iplif i &r • 

b . Check or replace 
we or Ie. 

c . Cl ean the heads. 

d . RenI aoe or c l ean· 
'cartridge and/or 
f i xed disk . 

e. Clea.'rl plugs . 

f . Adjust t he head on 
CE- caxt=idge. 

g . Adjust on CE-cart-
ridge 

h . Re9a i r or =eplace 
grou."'l.d con t ac t .. 

i. See First seek, 
point 6. 
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5. Only one of the 
heaQs reads cor
::-ectly . 

6 .. "No compatabil i ty 

PROBA.BLE CAUSE 

a. Di ode le~~age read 
preE.!lp l ifier . 

a. Adjustment heads 0 
and 1 wr ong . 

b . Index to burst wrong 

c . Zero point (0 P Z) 
wrong (displaced) 

d. Alignment po siti oner 
wrong 

RE?-rED"{ 

a. Replace read pr e
ampl i f i er 

a. Adjust heads on CE-
car t r idge. 

b. Adjust heads on CE-
car t =idge . 

c . Check and/or adjust 
zero point correctly . 

d . Check alignment 
poai tioner. 

REFERENCE 
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i . Dat a in danger 
(DIn) 

2. Electronic error 
(ELER) 

3. Speed drops (3D) 

4. Positioner i s not 
on track 000 (PONO). 

PP.03A?LE C.d.TISE 

a. Signal DID en EUP 
deiee tive. 

b. Interface signals 
wrong , pa~ticularly 

for wnE-3R~ an& RE. 

c. Wro~s interface 
signals f~o~ CJ t o 
eDD. 

a. Check by neans 0:: 
signal ANER. 
Plural head selection 
1,o/ri te ifi thaut erase 
30th wri te drivers on 
e tc . 

b . Head circu i t out off 

c . Defect of the:· resp. 
en::lb l e s ign ;::. l s. 

d . Co~~ands for the enable 
:=ignals ':2.~O !!l. Ie \eong. 

e. Faulty :'nte:::-face 
comm~~ds from CU t o 
GDD. 

f. Selection fault on 
read pre~plifier 

g . Complete di ode leakage 
( short circui t) on read 
pre ampli:ler. 

a. See FIRST SEEK, point 2. 

a. See FIRST SEEK, point 3. 

REMEDY 

a. Replace ETIP 

b . Replace Ie. 

c. Check the signals 
on behaif of ~~E
ERE- RE. 

a . Rep l ace we 

b . Check head plug and 
head wiring. 
Replace head if 
necessary. 

c. Replace HUP. 

d . Repl ace I C. 

e. Check i nterface. 

f. Rep l ace reaQ pre
a.r:tplifier. 

g . Replace read pre
amplit i er. 
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5. Speed too hi gh 
electronic (S~qE) . 

6 . Seek t oo long 
( STL) 

7. Immediately after 
starting the 
FAULT indicator 
lights . 

8 . After power on 
FAULT lights im
mediately . 

PROBABLE CAUSE 

a . Sigr.al STHE constant
l y ac ti-.re 

b. Adjustme~t servo- lo op 
no t correct 

c . Defec t on PA 

d . See also POSITIONING , 
point 4 

a . See FIRST SEEK, point 
2d. 

b. Pos i tioner c~-riage 
somehow mechanically 
blocked 

c. Counter or timing on HUP 
incorrect (s i gnal TO 07) 

d. See POSITIONING 
point 4. 

a. See S~ART/sTOP , ?oint 
5. 

a. See PO\OlER ON 9 point 10 

REf·lED"! 

a . Replace WI . 

b . Check adjustment . 

c . Replace PA . 

b . Check and/or repair 
the clearance of the 
positioner. 

c. Rep lac e HUP . 

REFERENCE 
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