
7612 

X 1215/16 (ABOVE SERIAL NUMBER 2000) 

Cartridge Disk Drive Unit 

Vol. VII: Maintenance 

e Data e Systems 

X121511216 7 1 



7-2 X1215/1216 7612 



1 • I1AIlITE:W1CE 

1 . 1 GENERAL 

The performance of the Cartridge Disk Drive depends on a carefully planned and properly execut ed program 
of pl.'cventive and corrective maintenance. 
The program , if f il lowed . will ensure op t imal performance and maximim 'device up' t i me. 
The schedul ed maintenance of the device 16 based on hours , indi cated "by t he olapsed-time meter whi ch can 
only be v iewed from the rear , and , on normal office environment on a ono s hi f t base an abnormally dirty 
envi ronment Illay dic t ate increased prevent ive maintenanoe , 
Three levele of schedu led maintenance exist : 

a) 1000-Hour or 
b) 2000-Hour or 
c ) 4000-Hout or 

six month scheduled maintenance 
12 month scheduled loain tena.nc e 
24 month soheduled maintenanc e . 

However, it is adv i sable to perform a maintenance check t he first 500 hours of three months, 

1. 2 SPECIAL TOOLS 

Dr.tvo be li adjustment tool . 
Di Sf.: Exerciaer xr.fX1416 
Extender board 
Jumper wi rt! 8 
C.E . cartridge XJ·1X1419 
Head remo .... al and replacement t ool 
Head a lignment and adjustment tool 
Torque wrench ? kg/em (In socket sc rew) 
Ber g handtool HT-80 
C:.E. write protsct plug 
Index unit adjus t ment tool 
Optical zero adjustment tool 
Tool case 
Fault indicator 3L54 ( i f not installed) 
Sector pi ck up adjustment tool 
Meander block adjustment t ool 
P.C.B.A 2128 (S~lS 14 18) 
p .e . B . A 2129 (Xlotx141S) 
Bit 2 .5 mn: HEX . 

1 .3. MATERIALS 

Isopropyl alcohol 
Wad tip- Q- sticks 
Lint-free dry clotoh (Scotoh 

wiper) 
CAB fo il 0 .00 mm 
Wood en s patulao 
Dl.·.iv o uel ~ 
1::3 1.'1,11 I! O Il~UC~ lu lll.'lcat.ion 

7612 

1322 505 6920 1 
5122 010 20921 
51 22 010 20911 

2822 060 15456 
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EXERCISER fig. 7-1 

The Exerciser i~ provided for use a sBl.'v ice engineer t o enable h i m t o instruot the CDD , in moving the heads 
to a selected crlinder address, or between two selected cylinder adddre eS8s ,to seleot one of the four heade , 
t o make a read enable. 

Switches a nd Indicator s 

The 
64. 
The 
The 
PSA 

l eft r ow consists o f nj ne t oggl e s wi tches known ae track-awi tchee which are identified 
128 for 200 tracks and 1, 2 , 4 , 8 , 16, 32 , 64, 128 , 256 for 400 tracks . 

1 , 2 , 4,8 , 16,32, 

righ t L'OW consists of 4 push buttone , two i ndicators , and one toggle switch. 
four push buttons arc identified by . 

Position Single activated 

PRA Position Repeat activated 

RZA Return to zero activated 

HSA Head Sel ec L act ivated 

'('he tw o Luu l ,:a Lol' lJ are itJent.i. r led by CON 

HER : Ilecovel'abl e uoek El.'ror 

And t he toggle switch is called 
RDEN : Read ena b I e 

Use of the Exeroiser 

ON cy ]jJl(h~I' 

1 .Connect the plug of the test module to interface socke t of the CDD. 

2 .Switch on the power at the r eal: of the disk unit, t h e cartridge exchange l amp and power on are lit, and 
insert the cartr i dge i nto tho correct posil,j on. 

3.Press the Start/Stop button . 

4.Wait until the Unit Ready indicatol.' il3 lit. 

S.Ths unil; is ready to a c cept signalo from the test modul e. 

1.5 EXERCISER operation 

a. Direct seek . 

1. Set cy linder address in awi t ches 
2 . Pres s the button PSA , the positioner moves to the selected address. 

b . Return to zero seek. 

1. Pre ss t he but t on RZA , t he pos i tiomn: moves to cylinller zero. 

c . Repeat, 

1 . Set first cylinder address on s wi tches . 
2. Press bu tton PSA, t he positlioncl.' moves to the desired address. 
3 . Set secoud cylinder address on s witc hes. 
4. P1'SSS button PRA, the posit i oner moves now repea.ted l y between the selected cylinder addreoa . 
5 . To stop t h e pOSitioner , proae PRA and the poeit ioner wi ll atop on the f ira t cylinder addrasB or on 

cyl i nder zero . 

d. Head selection . 

Set in t h e t wo left switches (1 and 2) the number of the seleoted head. (sec . below) 

Swi t ch 1 Switch 2 Head 

left lef 't 0 lIHe 
righ t left 1 LHC 
left right 2 UHC 
r :lght right } LHF 

j ll' C US hut.to n liSA, the [J~lt:!cted head wl Ll now read, t h e inl\)l.' lOat lott, o l' th e tntck 011 which thl:! }HH1lo t i onel.' 
was St'tllll, befQl.'o. the head seleotlon . 
When the toggle uwitch l~EN is acti ve it Ie pooalbl e to Les t the whole read ohannel up til l t he interface . 
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2. PREVENTIVE 11AINTENMJCE 

2 . 1 SCH1"'DULED MAInTEnANCE (1000 h OUTR and FI RST 500 hours) 

Engineer Installation 

Data Unit aerial number: 

Work ·time Hunning time l!1eter: 

1-~ 

Use }!aintenance book no. 5122 992 01061 

1 . Inspect the heade . 
Use a dental mi r ror and a bright light. 
If a head haa been repeadtodl y contacting 
a surface , it must be repl aced . 

Do not touch the heads with the mirror . 

2. CLEAN THE HEADS WITH A SPATULE "WRAPPED IN 
A SCOTCH WIPER DAf>IPENED WITH ISOPROPYL AL­
COHOL ( 1 3~2 505 69201). 
USE A DRY WI PER TO DRY THE HEADS. 

~. Clean the cartridge holder. A lint free 
dus t cloth must be used . The cartridge 
should fit easily i n position. Ensure 
that no loose . particles are left behi nd 
"When the cleaning has been compl eted . 

4. 

5. 

6. 

Cbock t ho cleaning brushes. If th(lJ.'e are 
l oss than 10 bristlf:B pp.r bruch , change 
thE, h l'URh aflfwmbly . 
War. it ner.ec eary to change it? 

In apoClt the spi.ndle motor drive belt . 
WaS t hfCl dr.ivl;J hql t ' .... orn? 
Was thu ddvn bo] t. !"'. lack? (If nocnAf'.Q.T'Y 
adjust :Lt . ) 

I nspect and clean the positioner. 
Are the r olle:rs and guides clean? 
If no t , clean with a dry Scotch Wiper. 

7. Clean the magnetio chuck and spindle cone 
with a Scotch "Wiper and alcohol. Use adhe­
f:live t ape to pick up any loose particles . 

8. REPLACE THE FINE AIID COARSE FILTER (ONLY 
FOR 1000 HOURS SCHEDULED MAINTE1~AUCE) . 

Cau tJ.on: Wh en tit ting the fine til tor , 
make SUi' S that the a.ir flow is in the cor­
reot dh'ef!t i on (watch the a~·ro"W) and do 
not remove the packi ng ear lier than 
n(lC OfJoary. 

9. Check the steel wire wlt.h "Whioh the olampa 
retracts the brushes. 

10. Run the test progJ:e.m. 
Program executed. 

Note; It i s recommended to clean the cone 
locating h ol e of t he cartridges "With a ~­

stick. 

Page 
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Tech . t i p Result 

yes/no 

yeo/no 
yeA/no 

yes/no 

yes/no 
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2.2. SCHEDULED MAINTENAnCE (2000 hours and 4000 hours) 

Engineer 

Data 

'!lork time : 

(Jt-li~ ~1a.lnl;p.no.nvp. book no. 51?? 90? (1 10(,1 

I. .lnopoct tho ht;lll.ua. 
O'oe a dental mirro.l' ami a bri~h1. "light . 
11' n head has been repeatedly l;ontacting 
a surface , it must be replaced . 

Do not touoh the heads with the mirror. 

2. CLEAN THE HEADS WITH A SPATULE WRAPPED IN 
J;, SCOTCH WIPER DAJ<1PENED WITH ISOPROPYL 
<LCOHOL (1322 505 69201). 
USE A DRY "'IPER TO DRY THE nEADS. 

Do not touch or breathe on the heads. 
Do not soak the heads with exceso Isopl.'o­
pyl alcohol. 

~ . Clonn the car.tri.dge holds!.'. A ] i 1IU'·,'eo 
d ll lJ ~ G l o~ch mutiL bo usod. 'rite <:n.:rLrldp,!:I 
13110Uld fit oaoily in positioll . Bll:~ul'e that no 
loooe parti clco arc l eft behind .... hon the 
cleaning has been complet ed . 

4. Check the oleaning brushes. 
If there are less than 10 bristles per 
bruoh , changc tho brush assembly. 
Was it necessary to chan8e it? 

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

6. Replace the spindle earthing contact. 

'/. Inspect and clean the positione r. 
Are the rollers and guides ~loan '? 

If not, clean with a dry Scotch wiper. 

O. Clean the magnetic chuck and spindle oone 
wi th a Scotch wiper and alcohol. Use ad­
hesivQ tape to pick up any loose parti­
cles . 

9 . Replace the fine and coarse filters . 

Caution: 'When fitting t he fine filter ' 
make Bure that the airflow is in the 
correct direction ( .... atch the arrow). 
Do not remove the packing earlier than 
necessary. 

10. Check the steel .... ire with which the 
clamps retracts the brushes . 

11. Check R/WR head alignment on CYL 13 ( 146). 
Was the (tdjustmcnt O.K . ? Uuo tho wri to pro­
tect car.d. RecOl.'d i t in the Interchangea­
bili t y list. 

12 . Check index t o burst adjustment on CYL 5. 
Record it in the Interohangeabili ty list . 
Was tho adjuetment within t he limits 10.B 
eee ± 2/usec? 

13. Run t he teat program . 
Prog.l'am executed. 
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J . ELECTRONIC ADJUSTMEnTS 

Gonarsl. 

The adjustment nec c es3ary to ensure the sa.tisfactor.y functioning of the Ca.rtridge Disk Drive (enD) are 
described in t hi~ scction . When an item has been replaced , an adjustment 18 nearly always neo0 88881.'Y eo 
section 4 of this volume should be u sed in conjunc tion with thie section. 
It should be noted that no suppl y voltage adjustments can be performed. 
A multlmeter (type PM 2411/04), an oscilloscope (type PM 3250 or 3330). and a Servo Teet Card are required. 

The follOWing nlioro-awl teh do not r equire arl,1uetment: 

a) The two clamp switches . 

3.1.1 Cleaning Cycle Ml c ro··swi tah Adjua t ment. 

The adjustment of t he rest position of the cleaning brushes CBO be performed by turning the cam situated on 
the brush arm . The cam must be t urned so that the micro-s wi tch oontacts open at the moment the brushes move 
outBide the cartl'idge holder ring. 
The arm, . wlth its ~SBooiQted bruuhes, can b e turned by hand . 
A multimeter must be connected across the normally olosed oontaots to check the mioro-swi th aotion. 

"5 .1. 2 Retrac tod awl t ch adjuotment (Fil;U:t·o 7-? ) 

CAUTI OfI DO NO'l' MOVB l 'Otll1'101Um '1'0 HUCH FORWARD SO THAT THK HJ<JADS BECOME lOADED 

1..) Roruove the fU see l!'5 and F6 from t ho + 35V and -35V on tho dl.'!vel.' print . 

2) Connect the multimeter to pin 57 of oard SS (signal RETA) and earth. 

3) Switch Po .... er On. 

4) Nove the positioner by h!!l!! slowly towardo track 000 until sIgnal RETA ia l ogic "1" . 

5) Check at~his poi n t whe t her t he Zoero indication of the verni er is 1mm ! 1/2 mm at the left of the '1R"_ 
i ndication on the ruler. 
If necessary re-position t he retraoted switoh. 

6) Check i f t he positioner ca.n bo moved be tween the RETA-set t ing and t he meohanioal stop for at l east 5mm. 

7) Switch power off anq replace the fuses F5 and F6 . 

8) Switch .power on and cheCK th~t there ia no current t hrough tho .posit i oning coi l by moving the positioner 
between t he rtltracl:cd position and track 000 . 

9) Switch pO""'er off . 

"""R I 

o 
Figure 7-2 
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3 . 2 Y-DIREC'l'ION MEANDER BLOCK (Fi ffUXC 7-~, 7-4). 

N. B . Wh en possible this ad j u stme n t should b e carried out with t he heada remov ed. 

3.2. 1 Adjustment in Y-direotion. 

1) Take awa~ t he fuses F5 and F6 on the driver card . (How the voicecoil if.: disconnected f:rom the +35V 
and -35V ) . 

2) Loo sen the two socket ecre'HB G and K. 

A PROTECTIVE SHEE'!, OF 80 r APPROXIMA'l'ELY .CAN BE PLACED BETWEEN 'lIHE 11EMlDERS , THUS PREVENTING THE 
11EANDERS ARE DAl1AGED. 

3) Switc h the powe~ on. 

4) Put a. cartridge in t he disk unit (only when the heads are n ot remo'fecl). 

5 ) Prootl tho start/stop bu t t on and wait until the dioks a l' 8 in nomi nal 3pe e d . 

6 ) Nove the poei tioner inwards by hand BO that the prime;ry meander .is in f ron t of the £1ecundary meander. 

7) JoJolii LoI.' the signal SINX on card SE pin' 50 anrI COSX pin 57. The t op to top value of thR8e [Iignalo mu s t 
bc Lween 3.ev and 4.2V , when :removing the pOSit ioner between track 000 and track 200 (400). A second 
examination is , that the l argest t op to top value should no t be morl"! than 10% of t he sma1l.cnt top to 
top of the SINX s ignal . 
Whon ~he SINX signal is too large , the distanc e between primary and secunuary weanue~' haz to be enlarged , 
OS (liov i ng t h e secunuaL'y meander b l ock using the opecial t ool "Which can be ·plaeed in the holeg S or B. 
If the signal is too omal l t ho dis t.ance has to be :I·r)duced. 

8) Facten t he two screws G and K and re pe at point 7. 

9) In "n::tJ"acted U position t h e off-set or the SINX and OOSX signal had t o b e 0 m V ± 25. 
Adju::;t with the po t met€J J.'s H. 6 ano H.28 on the moander card. 

Sinx(SE/S8) -:~-------'''------)''-

Cosx(SE/57) 

I 
I' 

Trek 000 

<~-..:.---- -

I~--­
I~~- ' '. ---

Fig'll !:!! 7-3. 

Track 2 00/400* 
• 

F igure 7-01 

R28 P 

R16 P 
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3.3 ADJUSTJolENT OF THE MEANJ)ER CARD POTENTIOMETERS 

Make sure t he positioner 1s in the retracted pos i tion. b
"cl Switch the power on. 

Measure between pin 58 of card SE (s i gnal SINX) and earth. The voltage difference has to be l ess than 50 
mY . If it is not, tUrn t h e potentiometer R16 unt i l it is l ess than 50 mY. 

d) Do the same for COSX signal, pin 57 of card SE (potmeter R28) 
Potentiometers R16 and R28 are situated at the meander card. 

J.4 OPTICAL ZERO ADJUSTl1ENT (Figure 7·-5 ) 

a) Execute po i nt a, b , c, d, e of ~.2. 
b) 110ni tor the l;Iignalo OPZ (card CUP pin 24) and AO (card SE pin 35). 
c) Move the pOGitioner from track 200 to track 000. tn the vicinity of track 000 the aignal OPZ becomes 

a " 1", when the front side of the vane reaches the optical zero tranducer. "By moving the optical zero 
uni t the figu"re below haa to be compl e ted . 

l,4TL ~STL 
I 

Sinx(SE/S8)---l---*--+-t---'~---i-+-'--,*"-

AO (SE/S8) 

A12 (SE/53) 
I I 

OPZ(CupI24) ----+----++---iI--1 

Track 000 
Figure 7-5 

J.5 POSI'fIONII1G SPEED ADJUSTMEN'r 

- Track 200 (400) 

Starting ... lith this adjustment, the meander signals . 'optical 2oe1.'o', index pulses of the cartridge and the 
fixed disk must be correct . 
~ards must be installed. For location of the potentiometers, aee fig. 7-6, 

• 

• 

• 

• 

nmS~S 
/~ 

SEI SE2 SE3 SE4 

CARD SE 

• 

1) Turn the potmaters SE1 and SE2 fully CW nno. t h en 5 turns CCW. 
2) Turn potmp.te r SE4 (tS) fully CCW then ca . 4 turn" CWo 
3) Ttn'n p'otmete r 8E3 (m(l.x. speed) fully CCW. The speed i s now minimal. 

Figure 7-6 

1\) Connt'ot ono p.robn of an oscilloscope to pin 29 of card SE the ( ll off set" of the speed signal) the 
posi tionvr is i n th~ retl'l1ct£!. posi tion. The lIoff set" must be ~ 20 roV. If not adjust with potmeter SE5. 

5) Conn(?ct pin 11/CUP ( s ignal BPDA) to pin 04/CUP (ground) . 

7
6) Plac e a cartl'.idge in ~he machine and start . 

) Af~er 60 Sec. t ho pOSiti oner s t art fj wjth the firt'l t seek. 
When the pos i t ioner ia unsteady during the first week (whistle) turn SE4 another half a turn CW, 

8) By means of the exerciser, do a repeat seek between track 64 and 128. (128-256). 
Connect a trigger probe of the oscilloscope on signal Eo pin 13 of card DC. Trigger the scope extern neg. 
Connect probe A on pin 31 of ca.rd PA (pos t ti oner current). 
Connect probe B on p i n 29 of card SE ( s peed signal) . 

9) Turn potme ter SE3 C"W ( speed is increased) till the current is correct, See fig. 1-7 with due regard to 
on point 11. 
Wh en the speed bf.lcomes higher turn SE 4 C1H till it is correct, see fig. 7--9. 
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I- Y . 1 
I x I 
I I .. .. I 
I I I 
I I I 

\ 1\ 
\. 

V/cm 1\ 

t II 
I I~ 

\ V 
. 

-5 msec/cm 

The current should not be limited, in the regulated . area. 
If it is limited turn the potmeter SE3, CCW. Figure 7-8 

X .. ,0 msec 

Y >28 msec 

Figure 7-7 

10 . Repeat point 9 but now between track 0 and 64 ( 128 ) and between track 128 (256) and 192 (384) with, 
. due regard to point 11 . 

CUrrent is limited SE3 ccw 
x 

1 -+-
r (-V ) 

!'-

1 V/cm 

1 
f\ 
V 

r-
. 

\ ----f '- ) 
"--./ 

---~ ... 5 msec/cm 

11 . Now trigger the scope pOB on sign. EC, pin 13 of card DC. 

7612 

Connect channel B on pin 29 of card SE (speed signal) . 
Measure the speed of incidence . 
Thi s must be between 10 and 13 cm/aec. Thi s agrees with a voltage of 400-450 mY. 
'.Phe fig . 1-9 givea the correct pattern, A1 and A2 must be 400-450 mV. 
If it is not COrrect turn potmeter SE4. 
(cc W bigger and C.W smaller). 

X1215/1216 

Figure 7-8 
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f\ 

Al 
~ I-----

"1.. ---A2 
/ 

--_a 1 msec/cm 

Figure 7-9 

t-- ~ 
\ , 

i'---
/ r'--V 

V --

--.... 1 msec/cm 

Speed to low 

Figure 1-11 

/ 
damping corr ect 

/ 
1\ V 

\ I 

___ ..... 2 msec /cm 

Figure '1-13 

1-12 

-

200 mV/cm Al 

1 
A2 

A 1 

200 mVlcm -

t A 2 

1\ 

- --
\ 

~ --~ 
fVV 

/ - --

--...... 1 msec/cm 

Figure 7-10 

---
i\ 
\ 

--t--
II""" 

..,.. 

/ 
-- V 

--... ~ 1 msec/cm 

'/ 

Speed to high 

Figure 7-12 

/ 
damping correct 

V 

\ 1.1 
lV/cm 

1 / 

3steps (repeat) ---o .. ~ 2 msec/cm 4 steps (repeat> 

Figure 1-1 4 
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When the potmeter SE4 makes the slope too s t oop , the p l ace position loop c an become unotab lo, fig . 7-15 
turn potmatur SE2 CW 

\ 
I V/e m 

\ 

t 

to much overshoot 

/ 

/ 
i 

.v 
·1 

I I 
I 
I ,- - I .. 

pl ace pos Ition un s ta bl e SE2 C.W 
- 2 msec/cm 

Figure 7-1 5 

The polarity of the signal is dependent on the dire ction In which, an(l the polarity from where 
wil l be positioned. 

'l'he fig . 7- 16, 7~17 ~ 7-18 , 7-19 show examples of lUI i u col.'rect adjusted position loop . 

slope not correct 

£ 
lV/em 

1 
1/ 

/ 

- 2msec/cm 

Figure 7-16 

dampin.9 not correc t 

\ 
IV/em 

r 

\ f\ 
/ -

\:j 

~ 2msee/cm 

Figure 7-17 
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I 
1-0 x I 

.. I to mu e h ov ershoot 

unstabl e ar ea / 

lV/em 

r 

: I , 

\ I I 

~ I 

/ 

1V/em 

f 

\ ~ 

If\ 
~ I-' 

I 
\ 

• 2msee /em 
F i gur.e 7-1 9 

--... ~ 2 ms ec/em 

Figure 7-19 

I n f i gur es 7-18 a.nd '/ - 1 9 poBitioning is over one s tep. The 3l ope is t oo ste ep( SE2) 8 0 t he a r ea. x becomes 
u ns t able . 
Als o SEl is not adjus t ed correctly , turn SE2 C.W . , then adjust tho cor r ect damping with SE1. 

12) Check again on channel A of the 800pe t he positioner current eee point 8,9, O. When it is neces sary 
adju s t with SE3, and do poin t 11 again. 

13) Trigger scope poe on signal EC DC/1 3. 
Cor rec t ehannel A on signal sex pi n 54 card SE e 
By turn i ng t he potmeters SE1 and SE2 t ho place of the ad justing . 
Poei t i on over 3 nnd 4 steps forward/revera o in the neighbourhood of traok 3- 64-128 and 192 . ( 6- 128- 256-384) 

14) By a dju s ting S.E1 and S1<~2 i n tur n, a c orreo t plao e posi tion l oop .., il l b e ob t ained. The s l ope w11 b e 
ad j u sted by tur ning SU~ 2 (TX) . 
CCW means s t eeper an CW means s h a l lowor. 
By SE1 (Kspf ) t h e ove r s h oot is ad just ed CCW meane more damping (18s s ov e r s hoot ) , CW mean a l ese dampi ng. 
Th e figur es 1-1' and 1- 14 shows t h e co r rec t Q.d j u stment f or respoctively three end f ou r s t ep s , f rOm the 
a r eas ment ioned in poin t 1}. 

15 ) Start pos ition ing over t he next dietanco , and check t h e i noidenc e s hown i n fi g . 1-1' &: 7- 1 ~ for s cope 
ad j u s tment see p oin t 1,. 
Positioning f r om oylind er X t o oy lindor '( f orwar d/ r 'lvoroe (repea t ) 

X1215 Cylind er X X1216 X1215 CYlind er Y X1216 

0 1 2 
0 2 4 
0 8 16 
0 :;2 64 
0 64 ·128 

:;2 64 :;:; 66 
32 64 34 68 
32 64 40 BO 
32 64 64· 12B 
:;2 64 96 192 
64 128 65 1 )0 
64 12B 66 132 
64 128 72 144 
64 128 96 192 
64 12B 120 256 

128 256 129 257 
128 256 130 260 
120 ?5G 136 272 
1 ?IJ ;' )(. 160 :;00 
1 ~'IJ :",(, I 'P ',fl 4 
11:-' ~U4 1 ') ', 1111) 
1?2 )04 Jf) 4 106 
192 )04 ~Ou 400 
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d ,0:. . Do po i nt 15 again , with the f ollowing acope connections. 
Trigger t he scope posi t ive, ex t e}.'n to signal Ec pin n of cal.'d DC. 
Connect channel A to signal WTC pin 22 of caI.'d CUP, a nd c hannel...!... to signal PONG pin 06 of card CUP, 
In all the areas, the signal WTC must stay a ' l ' a ft er sip:nal PONG goes to a ' 0'. ( seek error) . 
The :!'elationship b etween wore and pone is shown in fi g . 7-20. 
The time T mus t be at leas t 1 msec. 

5 V/cm 

Figur e 7-20 r 
1 

T 
i"--->I 
I I 

I I 

I I 

1I F= 
1M 

WTC 
- --
PONC 

1 msec / c m 

E'ig . '( - 21 s howa an i.ncorroct ejtIJu t ion . t he place position l oo p mUB t bG adjus t e r! again, s t arting ' with point 12. 

r--- WT C 

Figure 7-21 
L------- PONC 

17 . AFTER THE CORRECT ADJUSTJ.Dl:NTS 'f TURN POTMETER SE :3 i REVOLUTION cew. 

3 . 6 ADJUSTNENT OF HEADS a AND 1 fl ... ' '!]) THE I NDEX UNIT. ( Figure 7-22) 

The adjustment o f the h eads and t he index u n1 t must be 1.10110 wi t h t h e aid of a CE car t r idge. t whic h s h oul d 
stabilize at t h e disk dr ive a mbient t emp e r a ture for at least 2 huu~a. 
Also t he t o rque tool, t h e a d j u s t men t too l s a nd t h e CE-plug must be used. 

1 . Remove plu g pa on the backp anel t i n s8I' t t h e CE-plue: , and replace p l u g PO. 
2. Turn t he spindl e by hand in the F-Ds~tiont that the ~'~d poin t on the oplnula is in f ron t with t h e i ndex 

uni ~ protec t ion cap o f the bo t t om p late Ro ta t e the CE- disk in t h e caI'tr i dge in such amanner , t hat the 
.i ndex s l ot io in front with t he cap . 

3. Insert the CE- cartridge . 

4 . Push power on a nd t h an s t ar t . 
Wait 30 minutes . 

( 5. Connect the signal BPDA pin 11/CUP to t he 8'l.'oul\d. 

6 . Conn ec t chann el A o f the scope t o t est pin on the R/w card. 

7. Connect chaWle l B of the scope to p in 21 / 38 and ~rlggel.' intern , posit i ve at ~h e saro o signal (index pul se 
fixed disk ) time base 2.5 llL sec / cm. 

8. Pos i tion t h e head s t o.> track 013 ( 146) by means of the test calle . 

9. Select head O. 

10 .AdjusL head 0 as s h own in fig . 7-18 . 
Th e centl'e zer o must be :!: 0 , 4 em. +---0,4 

50 m Vlcm 

F i gun '/- 22 1 

I ' revoLution 
---< .... 2,5 msec/cm 
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11. Repeat step 9 for the head 1. 

12. Switch the time baao calibrat.ion again to normal, and sot base to 5 /u aec/em , uaing POB triggering 

like step 5. 
13 . Positioning to tl.'ack 005 . (010) 

14. Seleot head O. 

15 . Adjust the index . 

16 . Se l ect head 1. 

17. Repeat step 14. 
18. When steps 14 and 16 have a dlfferent value , take the average deviation, in auch a way that 'll 

± 3 I" ace , see .fig. "' -23 a s well head 0 aa head 1. 

T 
j • 

I 
I 
I 

50mV/cm 

r 
I 

(, 

i:f'\ I 
I. 

I , I' 
, I I 

f " 1; : ( I 
I , 

" 

'\ ll: 
I l~ 

I , I 
'I 

I I I 
" , , 

~ " I 
, • " 

-----<.~ 5 ,"sec /em 

Fi gure 7-23 

3.7. ADJUSTMENT OF THE IlIDEX UNIT (O ARTRIDGE) 

1 . Inaert a cartridge wi th small slota in the sectorring. 

2. Connec t channel A of the oscilloscope with pin 12 of card DBC (102) and trigger intern neg. 

3. Start the un i t 

4 . Check if the signal in the oscilloscope ia the same as fig. 7-24 

U 

50 mV:$ U:$ 1V 

5. Stop the uni t 

6. Insert a cartridgo wi t h wide slota . 

7 .... Do the saJoe check again. 

7-16 

Figure 1-24 

X12 15/1?16 

20 mace 
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3.8 ADJUS~I'JolENT OF 'l'RE l NDEX UNl'r (V IXED llISK) 

1 . Connect c hanne l A of the oscilloscope. with p i n 17 of card PA (IF1) 
t rigger intern n eg . 

2 . Sta~t the uni t . 

:5 . Check i f the signal on the oscilloscope is ' the flame as fig. 7-2·5 

1F 1 

u 

300 mV <U< 1 V 

Figure 7-25 

3.9 ADJUSTr1EN'I' '.rEJ-1P . COJ-1PENSATION (ONLY FOR X12 16) 

f('ho lI nit 10 :in opel'ation but t ho 'temp. compens at ion i. s owt ich ed off by grounding LAT/43. 

1. Hemov c connec tion on card I.AT/ 43 t o ground. 

2. Measure on LAT/44 resp. 39 ground potential. 

3. Measure on LAT/34 r esp. 36 about - 3,5 v. 
4. Measure on 'r .p. 1 on LAT an offset voltage, a djust this voltage with the potentiomet er LAT 1 couree 

on a roY 

5. Heat the ca.r tridge diodes by hand , the offset-voltage goea "nega t i ve". 

6 . Instal l a cartridge . 

7. Posi tion by meane of t he test case from track 000 to track 064 . 

8. Measure by means of an oscillosc ope signal RCON on card LAT/10 a nd aignal SCX on card SE/54. Trigger 
on DC/13 , and c h eck the alopo . 

9 . Tur n the potmeter LAT 1 in such a way tp,at signa.l sex if> a poaitive respective a. negative pulse. The 
s i gnal RCON became now 4 m sec. longer. 

10. Keep e.q. the poe pulse. 

11 . Select head 2 resp . head 3 . The ex tra pulse on SCX disappears. 

12. Select now head e resp. h ead 1. Pulse on ~CX appears . 

13 . 'l'urn the p otmeter on cal.'d LAT till the pulse on SCX :La di sappeared. 

14 . Inotall t he CE cartri dge and the CE pl ug P8. 

1) . Take ouL 'l'P1 on CA.l.'d LA']' by means of a wi re outsi de the caSB to measure t h e off- set voltage. 

111 . 0pl!rl~ L e for one h our with covered ca bi net. 

I"{ . hd,iU fl t. t he of f-e e t voli;age on T]Jl on () mV.:t 20 III V. 

18 . Ht! ntOV8 t he cover . 

1 ~ . AJ j u:Jt us soon as pO~H3ible (within ten minutes) the heade a and 1 on track 14 6 of the CE cartrid ge . 
'rake (!ar e of the of fset , t hese had to b e within .:t 50 m V d~l.'i ng thia adjustment. 

~~O. l nstall after this adjustrnt'lnt a "Cold" cartrirJge and poeition on track 000, with a difference of 
:w'ro; on car d SE/54 s ignal SCX you c an chec k the work i ng of the temp. compensation (see point 8). 
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1\.. r·fftJC II Al! IC A1 A nJ US ' I' t>iE~l '.L' 

4 . 1 lIIIJJ<;X UNJ.'l1 GAH 'rH l.U(;g 

1. Rawo 'le tho b()tLom pl8,Lo whi c h iu abovL: the fi:xed disk (4 OC I:cwu). 

2 . Adjust the he i ght of tho index unit Be c fig. 7-26. 

I NDEX UNB' GAUGE 

.1. 2 ± 0 , 5 !nm SPINDLE 

~~ ___ L __ 
LIL~~~~==~-=-=-.~t:=-=· =-===1,1,,_I_-1-+r--WOIIIl I = ~ .~ 

// 

Figure 7-26 

3. Loosen the t wo fixing screws of the index uni t. 

4 . Adjus t the index unit with the ga.uge, eo .that it i s jlu~ t free. 
See figure 7- '2. 7 

INDEX 

smaJ. l fI[lt ft.B pn8 Alblr: 

~ ~Irgap ."\ !h 
-----'~~J-

, , I I I 
) 

I I 
/ 

" / 

" I 
/ 

" // " 

leIAL TOOL 

BPI LE 

J:i'igure 7-2'/ 

5 . Tighten t h e t wo fi.x. in~· screws of the index. uni t. 

4 . 2 INJJEX UJn '!, lo' I XE.D D1SK 

1 . Loof:l~n the locknu L of t il t:! inJe .x. un i t. 

2 . AdjuBt t he inrlux uni L with .L·8apect of the sector ring by means of lEt feeler gau ge 0.35 mID. 

See fi~re 7- 28 . 

-I I- 0 . 35 rom 

I I 

~ II II 
\ I 

I 
I 
I 

TN])Jo!X SgC'I'OR HHIG 

I!~DJo:X UNI T I 
F{XJo:D DISK 

~'ig. 7-28 

3. Check t hat the sector ring doesn't touch t h e index unit . 
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4. 3 RETRACTED SWITCH 

1. Loosen the screws of t he micro switch and s hi ft it so , that is is activated ± 1 rom before 
retraoted position . 

2 . Tighton 1. h e SCl.'OWS. 

4.4 C1EAN Ul. THE HEADS 

1. Hernova renr top cover 

2 . Clean the hoada. Use a spatule wloapped in a 3cot.c: h w l p (~ "t' dampened with iElopropyl alcohol ( 1322 505 69201) 
use a dry wi p er to dry t he heado . 

3. Rcpl acG t h e real.' top covor . 
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Fi guro 7 -31 
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5 . HEPLACENEN'(lS 

~ . 1 GENERAL 

BerOl'a replac ing a.ny part , s witch off t h e power on the rear. 
Be aware of t he atl'ong magnetic fiald of the pos itionar magne t (watches , toolo , measuring e quipment). 

5 . 2 

5. 2 . 1 

AIRFILTERS 

Fine filter (figure 7-29) 

1. Dioconnect connector of fron t palle l (JF-PF) 

2 . Hcmove four dixing screW8 of t h e f r ontpa.nel, r emove frontpanel . 

L Ta ke ou t t he fl lle filter and rep l a ce new one ; BE SURE 0]' 'l'lIE CORRECT AIR FLOW (RED ARlWW). 

4. Repl ace frontpane l. 

5 . Connect JF-PF 

~igurp. '1-29 J~l L'rERS 

'3 . 2 . 2 . Coarse 1'11 tt:l:t' 

1. The coar se fil t er can be taken out by hanli, out of t he fine rUter. 

5 . } LOCK MAGNET (fi gure 7-30 ) 

1. Remove front t op cover . 

2. HelJlove unit f rom cal:tridge holder . 

} . I nsert new one. 

4. Remove .,ire6 from the old one . nd c onnect to the new one. 

5 .4 CLAJ.!P SWITCHES (figure 7-30) 

Wh en openine; or closing right hand clamp 8wi tch, pull out the lock magnet pin . 

1. Remove t op front cover . 

2 . Remove the c l amp on which the swi t ch is situa t ed ( 2 screwe). 

3 . Take out the micro-switch by looseni ng t he screws . 

4. Insert a new one . 

5 . Connec t .... 'iree from the old one to t he new one in t he right order: 

6 . Insert the clamp . 

7. Check working . 

8 . Replace top front cov er. 

5.~ CLEANING SWITCH (figure 7- 31) 

1. Ueul(,lYe L'~ar top cover. 

2 . Ropln.cHJ mi cro-swi Lch 

~. Hemove wires from t he defect ana and connec t in correct o r. ll l.n: to t he Tl t) W OIlH. 

4. Check working. 

5 . Repla~e rear top cover . 
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7- 22 

110" block magnet 

l" i . f ~u. .nJ 7- 5; ' 

powrr supply t olM 

.1i' igu-rc 7-33 
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5.6 RETRACTED S~ITCH (figure 7-~2) 

1. Remove rear top cover . 

2 . Pull the pos i tioner to t he f u lly retr acted position. 

~. Remove t he s wi tch and replace a new one. 

4. Co nnect ';Ii res to the corresponding pina . 

) . Chock working and adjust see 4.3. 

GAU'J']CN: DO NOT MOYE POSITIONER TOO MUCH }'OHWARD GO TflA'r THE HEADS BECOME LOADED . 

5 . 7 .POSI'.rrONEfi BLOC I< MAGNET (figure "(-32 ) 

1. Remove ~'ear top cover. 

2 . Push the poaitioner to thC' fully :t'0tt'acted poaition. 

3 . Remove the mab~et and replace new one. 

CAU'l'ION: DO NO'l' 110VE POSITIONER TOO MUCH FORWARD SO THAT THE HEADS BECOME: LOADED . 

4. Connect wi res 1: 0 the corresponding pins. 

5 . Check working. 

6 . Roplace rear top cover . 

5 . 8 OPTICAL ZERO UNIT (figure 7-32) 

1. Remove rear top cover 

2 . Disconnect connector JZ-PZ 

3 , LOO IH~ the t wo screwe and reluov e unit. 

~. li'llillove uwitch ( ::> screws) 

' ) . I nll('I' 1. ! IUW onu. 

h. 11"11 1111 ' " Lito tli l i I. , 

"t , CUIIIltl<'L pl u~: . 

U. Ad ;) u ~ l. OPZ (aee 3.~) 

5 . 9 CLEANING BRUSHES (OPTIONAL ) (figure 7- ,1) 

1. Remove rear. t op cover . 

2 . Remove top of the reversing case. 

3. Remove s top in reversing case . 

4 . Remove brush a rm assembly by means of a socket hoad screw wrench . 

5. Di sconnect brush retracting ca ble 

6 . Install new brushes . 

7 . I nstall unit. 

O. Adjust pOflition of t h e cleaning unit (spucial tool). 

9 . Cbeck that the bruflh arlns n<-~ver touoh t ho J iok . 

~ . 10 POWEB SUPPI,Y CARD (f.lgure 7-"i3) 

1. Uemove rua1.' top cover. 

2 . llemove connector PV on pO~1f~r carn. 

} . Remove wires from connecti.ng block. 

1\ . Remove four screws on the rear, holding t he power Flupply card . 

5. Replace card . 

6 . Fit wires in connec t ing block. 

r{ . Connoct plug PV. 

8. Che c k voltag e without all c arrls. 

9 . Replace rear top cover . 

5 . 11 POWER TR ANSIS1'OUS (fig",' • .,- ~~ ) 

1. l,on nen tho two scr€!wr:! of thp. defftoten t :ransiato't'. 

2 . Replace the new trl'lnRifltor. USE A NEW MICA PLNl'E . 
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Figul.'e 7 - 34 

Figur e 1-35 
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5.12 PUSH EUTTON AND INllICATORS (figure 7-34) 

1. Remove front top cover. 

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

3. Remove front panel. 

4 . Unsol der wires of faulty button/indicator . 

I) . Take out thE:! button/indicatol: . 

6 , }o'lx ne .... a il e In ponition . 

'I . SulJor wietlll to button/inrlicator . 

O. l~o.Dten front pa nel . 

9. Connect connector (JF-PF). 

5. 13 LAMP PUSH EUTTON AND INDICATORS ( f igure 7-34) 

1 . Disconnect the lenscap. 

2 . Remove the defective lamp (by means of a tweezer) and replace a new one . 

3 . Replace lene cap . 

5.14 INDEX UNIT CARTRIDGE (figure 7-35) 

1. Remove front top cover . 

2. Remove front panel. 

3. Remove first bottom plate (four sorews). 

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 . 

B. Adjust the unit mechanical (4.1). 

9 . Replace baae plate. 

10. Ad just the unit electrical (3 . 7). 

5.15 FIXED DISK (figure 7-35 and 7-36) 

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

2 . Remove f i rst bot t om pl ate (four sorews). 

3. Loosen ind ex unit support and take .It out as far as poseible of the cartrilige holder. 

4. Remov~ the fixi ng ring. Be r.nreful with f ixed dink. 

5 . Take ont the fixcd di sk. 

6 . Replace ne'" onc (uee gloves). 

7 . Replace t he f.ixlng ring ~ 

B. Place index unit report. 

9. Adjust mechanical ( 4. 1 ). 

10. Install firat bottom plate. 

11. Adjus t index unit electrical (3.7) . 

12 . Fix fron t panel and covers. 

5.16 SPINDLE (figure 7-}6) 

1. Remove upper and bottom covers. 

2. Remove indnx unit with support (80~ 5 .14) 

; . Remove fi xed disk (see 5 . 15). , 

4 . Remove spindle earth contact by l ooson the socket screw. 

5. Remove drive belt. 

6 . Loosen the nut, holding the pulley i n position (special-tool). 

7. Take of the pulley. 

8 . 100sen the three screws holding the spindle. 

9. Take out the spindle (upwards). Take care of the shims between spindlo and frame. 

10 . Replace new spindle I DON I T FORGET THE SOUtS. 

11. Replace pulley. 
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Figure 7- 38 

7-26 
X121')/1216 

Figur e 'I - 37 
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12. Replace drive belt . 

1, • Replac e earth con tac t. 

14 . Check belt t ension (5.1 9) • 

1 ~) . H0 p)acEI bottom coval.'. 

1 G. lIf'pl.\ol) r head II I nk . 

17 . Il pplllC!o illrl l' X unl t . 

10. Hpp]a.ce r:oV rn·n . 

5.17 PACK MO~'OR (figure 7-,1) 

1. Remove upper. gnd bottom covers . 

2 . Uemove drive belt. 

3 . Remove the protection sheet on the (;onnecting block. 

4 . Di 8('onnect wiroe from connecting blook . 

S. Rl'lilove pulley froID the motorahaft. 

6. Remove the mounting pl ate with the motor. 

1. Remove t he motor. 

O. ReplAce new motor. 

9. ~eplace pul ley 

10 . Rep l ace drive belt. 

11. Adjust teneion of drive belt 

12. Connect the wires on the connecting block. 

13. Replace protection sheet . 

14. Replace cover.s. 

5 .1 0 HEAJ)S (figuro 1-,3S) See 1) . 21 for headc raeh procedure 

1. Remove rear top cover. 

2. Disconnect h~ad plugs from pre-amplifier card . 

3. IIlsert head remover (special tool) . 

4 . Unscrew the two head fixi ng screws . 

,. Re move the head s crews and clamp . 

6. Remove carefully the head. 

7. Insert new head in the head remover. 

8. Replace new head. 

9. Partially fasten the screws. 

10. Take off the head remover . 

11. Adjus t the heads (3 .6). 
12 . Fasten the screws wi th a torque wrench 7 kg!' / em. 

5 .1 9 SWITCHING UNIT (figure 7-,9) 

1; Remove rear top cover . 

2. Hemove bottom cover . 

3. rl emove protection s heet on the connect i ng bloc k . 

~ . Tlemovl' ns r lh wit:os aHd l~ablus to paek mo t ol.' flHll l:ll~ anlng motOl: . 

5. Loosen the two screws at the r i ght s i d e , and the two at the rear side . 

6. Take out t he unit as far &s possible. 

'7 . 100sen the other wires, noting their position. 

8. Fasten the wires to the new unit. 

9. Replace new un i t. 

10 . Fas ten the cables . 

11 . Rep l a ce protection sheet . 

12. !lepl a ce bo ttom-and rear top cover . 
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PRIM. lofEANDER 

SEC. JIiEAUDER 

Figur e 7- 40 
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5.?0 NEANDER (figure 7-40) 

1 . 1I 001I0lle 1111.1 6X ull it with tJupport , aoo 5-14.* 
liC~ JIIOV E:l 

Remove 

• usr.L:r:lde't! hol der . 

fixed disk , Bee 5-1 5. :1: 

4 . Loosen the screw clamping the stabilizer rod . 

5. Loosen ~ tabili zer rod from meander block .* 

6 . Loosen prim. meander supply wi res. 

7 . Loosen two screws holding secondary meander block . 

O. CaI:'efully take out the meander b lock. 

Insert new one: KEEP I'l' AS FAR AS POSSIBLE FRO!>l '.£IRE PRIM NEANDER 

10 . Fasten the supply wires . 

11 . J<'aaten stabi lizer rod t o meander and clamp i ng block.~ 

12 . Replace fixed disk.:!: 

13. Replace t he cartridge holder , DON I T F ORGE'!, 'f HE SHINS . Ji! 

14. Replace index unit.!f 

15 . Ad jus t secondary meander (see 3.2) . 

16. Adjust i ndex un! t (ee. 4.2) . 

Ji! Only i f s tabilizer rod 1s installed. 

5. 21 AF'rEn HEADCRASH PROCEDURE 

In order to mi nimize the number of headcrashea an "after headoraah" procedure and an "after repair" 
pro cedure mus t be done. ~, 

1. Romove cartridge and fixed disc and c l ean the whole dis c oompartment us i ng a brus h and vacuum cleaner : 
brushing to be done in the direction of t he vacuum cleaner. " 

2. Clean the disc compartment with isopropyl and cotton vaal. 
If the headcraeh is occurred on the cartridge, olean the fixed diec with isopropyl and "cotton wool. 

3 . Replace the fix ed disc. Do not tu ugh the dioe wi t h your hande , u eeolean gloves which are only used 
for this purpose . 

4. Check all the customer cartridges on physical damages . 
If the headcrash occurred on the fixed disc cl ean all cartridges which have been on the unit conoerned 
with isopropyl and ootton wool in a dustfree area of t he workshop. 
A di sc on which the headcraoh ocourred mus t be replace~ This al so appli es to discs which show physical 
damage after cleaning. 

5 . Clean a ll heads with isopropyl and ocott wi per , after a headoraah. 
Heads having a surface conta mination of more t han 20 % a re to be replacod. Just as wel l as heads 
whi ch show physical damage after oleani ng . " 

6 . Hemove the fused f 5 and f6 t s wit ch on the machine and leave the mach i ne turing for at least one hour 
to blow away all remaining dust. 

7 . Re place f u ses agalug. 

AF'XER REPAIR PROCEDUHE 
1 . Clean cartridge compat'tment with bureh and vacuum cleaner a v .... cuum clean t ho i ns i lle of cabInet. 

2 . Make 5 full switch on procedures to get rid of potwibl e duet by means o f t he c leaning cycle. 
We like to point once more to the fact , THAT 'rHE DISTANCE BE'l'WEEN HEADS AND DI SC IS ON LY 2 , 5 UN. 
Thie means that even a. finger print or a smake part iol e on the disc causee a headcrash. 'l.'hat is why 
it is forbi dden to smore or t o eat during t he time t hat t he covere are taken off . 
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6. TROUBLE ~HOOTING 

6 • 1 GENEH AI, 

If there is a fault in the C.D.D. the fol lowi ng fault- f inding procedure 1s recommended. 
al Check that t he cards are in the right location in t he Eleotronics Cage. 
b Check that the cards are pushed fu lly home. 
c Check that all plugs are connDcted . 
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