EP O 162 407 El  Description The present invention relates to a nethod an
an’ arrangenent for detecting error signals'in a b magnetic di sk dri
which has a step notor positioning systemby neans of a nmagnetic test
which has a plurality of test tracks in the useful recording area of th
n&gnetlc “‘di sk, the test signals of the test tracks consisting of adjustnent
signal s which are 10 recorded alternately on either side of the center
line.of the track and are of the s:ﬁ?eoarhﬂz 40Fe Bland orientation signals
whi ch di vi de t?%ségzj Nt signals into groups and whose anplitude differs
fromthat of t st rrent signhals, and the test signals being read 15
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relative to the recl::é:ﬁ &%_madl This o ratlond ﬁ&grred [track
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better distinggeingd déBerm®AEd  and mean values of the deviations
being formed, and a magnetic test disk for carrying out
the measures. N _
20 The quality of the writing and/or reading
' operation in a disk drive is determined by the
positioning of the magnetic head above the disk as they
move relative to one another. Particularly in the case
of flexible recording media, egq. FlexyDisﬂBh'and their
Co 25 associated write and/or read apparatus, it is important
N to displace the apparatus, in particular the magnetic
head and/or the head adjustment unit, relative to the
recording medium. This operation is referred to as
track adjustment. Adjustment or CE disks bearing
30 control signals are used for this purpose. For example,
according to German Laid-Open Application DOS
2,554,083, the control signals are magnetic flux
changes which extend alternately on either side of the
center line of the track and which are recorded on a
35 single or not more than a few test tracks expressly
only in the central region of the disk. These control
signals are adjustment signals which are provided
around the test track and are divided into groups by
orientation signals which differ in amplitude. By using



sented. on gn oscilloscope in a sinple manner, so that an inmage of the
entire extent of the test track can be.5 " produced, thus pernmtting/a\"
sinpl e head position check and head adjustnment. In this process, it i g,yrot
possible to take errors in the notor stepgnio account. Cernan Laid- Q€
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The said publication furthermore ‘states that, in the

case of errors of equal magnitude "which occur in two
20 non-adjacent scanning tracks, it is possible to form

the mean of the read signal of one positive scanning
track and of the read signal of the second negative

scanning track and to use this mean value to produce a

signal for head adjustment. The said publication

. 25 = furthermore discloses that, for a maximum, still
processable deviation of the test signals read, the
absolute value of the particular positive track
displacement and of the particular negative track
displacement can be registered, and a mean value

30 constituting a quality paramei:er can be formed from the
two values.

In any case, two error signals are thus
averaged, and the mean value is used as a measure of
the quality of head positiohing. By using the said

35 pairs of scanning tracks, twice the read time is
required compared with a track scan. Moreover, the
maximum number of test tracks which can be accommodated
is only half of all theoretically possible test tracks.
By using indistinguishable test signals of the same



have to be kept free for controlling the test program 5 it is
precisely in this track area that infornmation about deviations is |ost.

EP-A 106 661 :discloses that, for a test disk, it is possible to use
di fferent; types of test si gnal S which are grranged in test tracks whi Yo e
distributed 10 bet ween useful track areas in a plurality of diffe t
regi ons and have different nunbers and pitches fromone another in the

regi ons. The sasagrXtyde uinhar twackdi informatibal deperidenak dievaﬁgupér can
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require this s 30 ossible for erro nals to be t ect ed,
ovgr thg’ot ot al rg% Shill é’ﬁﬁﬁﬂ}e t’g? Ateqs thsa |RE'P gf‘rﬁi(l REmdifferant a5 a
function of pameg;mxw mdrwtesrdiﬁ:ﬁenenmmmmétrsomrm t[iiluwas o dgia%rol .
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5 for a quality ch ropril sed
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the head, for ehesX,e ﬂdfl R £ Fcbrp e mdto®N . pRéses el '$kp f Yotor,

ring read o eratlon of =
neoretieal | i SgH1 leplabiad 100RlS {8t fad B o
the customary Pift ¢heofstepe medomulont rtac itheb 1ineanf p‘dﬁ.m.l HobeRder, An
i nportant measyhd idafd 2aEPEAl does not disclose the calculation of a
mean value calculation [sic] over ‘all test tracks of a
. test disk for correcting the position of the magnetic
20 head. :

It is an object of the present invention to
provide a method, an arrangement and a magnetic test
disk for improved and more comprehensive error signal
detection and evaluation, in which the possibilities

P 25 for measurement and control should be improved,
: especially with regard to errors in the motor step.
We have found that this object is achieved by
the subjects of claims 1 and 8 and 6, respectively.
Depending on the precision required, this makes
30 it possible for error signals to be detected, over the
total possible number of test tracks in the maximum
case and as a function of particular parameters or in
connection with particular error effects in the normal
case, and, if required, to be evaluated, for 'example
35 for a quality check, or, if appropriate, to be used for
head adjustment, for example in production of the
apparatuses, for adjustment of the head, for example
during read operation, or, if required, for theoretical



and 8 ts that, for drives having step notor positioning systens, posit
nunber and pitches of test tracks on the tést disk are chosen, and th
tracks scanned, so that they are just out of coincidence with the nu
of ot or phases of the step notors. By thig Jreans, it is. surprisin
alsp to detect the error signals occurring during the individual ste
the step notor, -and-to avoi d suppressing precisely these signals. 15
For drives hsmngactiom @ﬂaxeadstsatgnm O(dpeingi Geddl) 6p6ratiohh®f
tracks shoul d Raye B orrespondl ng to three useful track pitches
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positiog.correction on_the r ferencehte t track gr for the direct
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nmeasure the hypbeitioning system, the test tracks should have a pitch

head
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corresponding to three wuseful track pitches and

accordingly, in a 3-phase step motor positioning
system, a pitch corresponding to  four useful track

20 pitches. _ .
For each of the step motor positioning systems,
a special magnetic test disk is thus required.
Advahtageously, even for drives having 3-phase or 4-
phase step motor positioning systems, the test tracks
{ . 25 - can have a pitch corresponding to two or three useful
track pitches, resulting in a combination magnetic test
disk, which then has the test signals in, for example,
the second, fifth and seventh track, etc. Appropriate
scanning and evaluation according to the method are

30 required.

In practice, it is also advantageous if the
test signals are read and processed serially, beginning
with a reference test track, in the direction of
increasing or decreasing track numbers, after which the

35 test signals of the tracks are read and processed
serially in the direction of, respectively, decreasing
or increasing track numbers, and the mean values from
the two directions are summed to give the overall mean
value, and the overall mean value determined is



sis of head positioning by scanning in both directions in relation tg.a
given track, so that the hysteresis effects can be included in the)
mean val ue. 10 Furthernore, optinmum error conpensati{q IS
achieved’in relation to the available recerding area if the referenee’.track
i s_appropriately arranged. A magnetic test disk for the nmethod according to
the invention has test signals which are known per 15 se and which
consist of adj snhtmﬂkzm@;rﬂmnmbhehtaaekrmtﬂezh]aié eoﬂatnéyx@fe@e‘d&@ si de

of the center 'e'%% Q e aén@‘%h@”%e@%\i% g o gr d%]ﬁ:&% or | erat ation

signal s which divide t usten
di st i ngui shabl @Oa-'rrpheﬁﬁde'eoaif@lim cornaszfeqm pped thecmeﬁe@nae t rl:est

nvention, wtRrackatde fTittie dirBetn cottectidnkor LhR Witel LACkRatavi N
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p05|t|on§ whi cf? spond to the positions of useful tracks provided at
two and three 25 ugThiisl dakesk it tpdesibldi o Reasugdesthe tedlesk (CE

= t f .
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MBxi Mum possi ble® FaERCkat Het Tncllideks 1W ithel 8Yerd1aNalshn Yalud O course
al so pogsible to act ua&?‘lg desired track sequences, for exanple only
every tﬁr?’ d or fourth G%y%&dl AP Yhe %’E’é‘brrm?elnpﬂﬁ?‘tﬁgﬁd l1sor t he

35 dét ect i anhclfeved mn S:IejJaa'Jmn w\twmvhliuawber@ca&m area ifu de

range of*uyses }‘.’r‘aa r ,apparatus. In
the magnettc tfg'gltB I 'SK accor Inc‘k{ J'% % Sfy&??ga So possible for
test tracks to have Aenamféé: u%%?'ﬁl dﬁ-ﬁkck‘-qm tt—:h%smeth@duﬁmgtrack

pitches each ower ﬁ@ﬁiﬁeﬁiioﬂfhéhetéﬁﬁors@gﬁﬂl%r fhicH Sré’ RUOWAS Pl

|5nd| Vi dlig| tes%ﬁdﬂ%ﬁ o&ﬁagpar at us s h Vi M&s%ﬁﬁéo@ﬁasﬁéé g%otgrs

t he i nventi on, recoesded mg:matalqstoxdlei«.lmmi side rofii ther cengem‘ennrwe
provi ded, theo'fat fe track and have the same amplitude and
orientation signals which divide the adjustment signals
into groups and have a distinguishable amplitude, and
20 is equipped, according to the invention, with a large
number of such test tracks, the test tracks having
essentially the same test signals being recorded
alternately in radial positions which correspond to the
positions of useful tracks provided at two and three
L 25 useful track pitches. _

' ' This provides a CE disk (CE = customer
engineer) which is simple to manufacture, has a wide
range of applications and can be used for 3-phase and

' 4-phase step motor positioning systems. If, for

30 example, another test disk is provided with the maximum

possible number of test tracks with test signals, it is

of course also possible to actuate any desired track

sequences, for example only every third or fourth

track, depending on the step motor just used, for the

35 detection of error signals. Consequently, the disk has

a very wide range of uses for checking a very large
variety of types of épparatus .

In the magnetic test disk according to the
invention, it is also possible for test tracks to have



containing. a control -stage for controlling the positioning systemin
a scanning cycle corresponding to 10 t'he pitches of the test tragkdyon
t he magnetic:test disk, and containing, connected to the nagnetic han
eval uation stage, a nean val ue cal cul ati-omg st age and a storage stagg’fe

'the error signals, as well as a display and/or wite stage for the overall

mean value. 15 - - A circuit arrangenent of this type can be
produced econthrea ugseful tracknphitches orelfounr asieful tmack @itchess.

i toh correspofiely PEER SUHE,drAIE or | BHe CkRbolliiflg. hed; *FES °
useful track pprovddesnanh iandisriduado teistg ddsdn fiory apparatasesh havingduced

by the control s8t3%%e o cbtﬂsesr o1 oRlorgbodi ment, a control stage is
provi ded _which ¢ ntrgls t%g' posietion' ng system so that the head system 25

starting3f rom the refed@ @ {JEFARGEBRNT s £oxs cararning Qutyckhe; method
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direction, th cans_i st int di { ] of ,,.,res -.tively,
desyeasi ng of ?%grs e%si%’@pf‘#agk a#ulrr?%ér%en%hi g’%ﬁo é‘ggv*‘é%és tHe cﬁ%%fﬂetr
arrangenment suFPabRINASg nedsucon§rode pakage onifog hycentxelbingt hsbhe a

substantial l'y B2 t3emMAnigC 3y3¢en inlal seANnRd nkeeyc1ed cortedpendin
enbodi Bt of Fae cifc i?ca?%an e- mants, a cn%rgic S é’é’e is??p%i getijzovvhich,

after 3 r RGeS neto | FefEattpaks, OBui pagneble $estem
via the positidiskg syl erontaihiwg) etonneceetictio ttlae kmagndtibe higadok nean

value is either.d h-..m:ned aqaj s of n | ue
cafcul ation st é&egs)’?lflsa F@E‘eﬁ%?‘%m iengsa?%#ggg%sf%&ech?l%&t{%g‘f tse;%g% and
subsequent sub@r &koragef stageofar| theegrrex (wignaks i hast welld nednaval ue,

the resulting gBapluy dad/ordwiiltey 3tage T thel oviedadilsledn YalWd.te
st age aEg/ or is nmade avyail able.for automatic hg‘gg aq Iust nment .
a
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This mak@s it possi bl e of 1ERBLke ATEHRIENPRE e ¥R o CQMp e
manner nmanual | produkeddi reconomicatlyon withr i tcommercial Si @lactroniiche

st orage stage Qﬁrgﬁi@e%ﬁ%m%xt@l automati c head adj usting apparatus.

_ Here, the arrangement may have a magnetic test

disk with test tracks at a pitch corresponding to 2 and

20 3 useful track pitches or to 3 or 4 useful track

pitches, with a corresponding scanning cycle which is

produced by the control stage. In another practical

embodiment, a control stage is provided which controls

the positioning system so that the head system,

u 25 starting from the reference test track, scans the test

tracks in the direction of increasing or decreasing

track numbers and, after reversing direction, then

scans the test tracks in the direction of, respec-

tively, decreasing or increasing track numbers. This

30 makes the circuit arrangement suitable for measuring

the positioning hysteresis without a substantially more
complicated circuit being required.

In another embodiment of the circuit arrange-

ment, a control stage is provided which, after

35 determining the overall mean value, guides the head

system, via the positioning system, to the reference

test track, and the track mean value is either deter-

mined once again by means of the mean value calculation

stage or is taken from tﬁe storage stage and, after



10 . . ‘The nmethod and the arrangenent, ‘and the magnetic_test .
di'sk for this purpose, are further described bel ow for an enbodi nent

is shown in the drawing. In the draw ng, 15 Figure 1 shows
scherratlcally a test disk with a disk dijwe.according to the inventitor

Figure 2 shows geonetric serial test signals in a test track or disk,
Figure 3 shows a group of test signals between the 20 dashed
l'ines, 20 and 23ubselguegnte shbtraptiont ehow&et laremalle Meeint raloeasfirond

deviations for g aEQScﬂ“”xPS%nOfvéﬁfé e S rQBuiethg" mé‘Qﬂ ':J{%HS sShOWS

a novel circuit arrangemnen carr
The adj ust ment displayed &y @%@HRM&H lox m:é:%t@aae am#/q;re

shaf: 16 (showﬁitsswtaﬂaﬁ%lﬂw ,fcﬁa: FReHata d dad]iadly o u_lrﬁ:mezmdalgeag |
positioni_ng system Wi a spindlLe e, hea

can be moved on the spistdh f'ﬁePBFFggllleotﬁ’q 'g}T headys Kﬁtﬁﬁe%@oubl e
arrow d. 14 demat eadjmseadrah ca rs:.mplermanaelr arandal Igr sér 1by Airmecta

i ndi cates the f ot t ri eans%}? 6. e .

t hesdrive shaf ?orx%écf%%{r)o Fﬁ'uc}g}it?%r offghp%%g ciy ih gﬂ@ I S sa}qgghtly
conical in omt®@geteor f&iY | meane cefit eannawonatie head, adipfatdng shows
an enbodi nent dgically serially arranged test si gnal S V\/m ch ext end

fromthe center Tine 18 of thetr ck, eg. e said track
denot es e track wi dt ﬁ['hel'hem?*ég? |§H‘§I %Slg{:rgxpggm?g ye ﬁ&ﬁ‘be Qﬁ

magneti c. flux matargric |tedt guisll?, £ox otthHisf mirpapenupamd shugrther (I to

&u:osc{)ﬁg?g{ S %ree or eoQ{ f{| on s%mﬁ(@?ﬁ {%}oﬁgﬁg%heed

symetrical ly shrawindenter |ine 18 of the track, and of six adjustnent
S|gnals 4, 5 and 8, gmhlafé Qetaichey) ternately on either side of the
center I ine 18._ .The a udes of. th or| nt atl ol n%ilsq‘ witﬁdjaus&]{rs%pt

signal s e adfa‘ﬁ"aﬁfe Wﬁof&?eé‘&‘

dr:.ve according to the invention,

Figure 2 shows geometric serial test signals in a test
track or disk,

Fiqure 3 shows a group of test sSignals between the

20 dashed lines 20 and 21 in Figure 2, .

Figure 4 shows the curve for the measured deviations
for a large number of test tracks on a disk,
and _

Figure 5 shows a novel circuit arrangement for carrying

J 25 '~ out the method.

The adjustment and control system 19 essen-
tially consists of a drive shaft 16 (shown schemati-
cally), a magnetic test disk 15, and a head positioning
system 11 with a spindle 12 and a head 13. The head 13

30 can be moved on the spindle 12 in the directions indi-
cated by the double arrow d. 14 denotes ,a central cir-
cular track on the disk 15. Arrow a indicates the
direction of rotation of the drive shaft 16. The part
17 of the drive shaft, which protrudes through the disk

35 15, is slightly conical in order to facilitate
centering of the disk 15.

Figure 2 shows an embodiment of geometrically
serially arranged test signals which extend from the
center line 18 of the track, eg. the said track 14. b



they are readil'y distinguishable. This can be achieved in a sinple manner,
for exanple, if the orientation signals 1 to 3 consist of alternati
signals of different frequency, eg. of 2f, 1f, 2f. Here, the fre-

quency f 'is the recording frequency of thg data system In the cas t he
fhoppy disk system this frequency f is 250 kHz at 360 rpm In this case,

t he adj ustnent signals advantageously have the frequency one f. Figure 3

shows an osci | 4@86€as OthéerabkN#iathQ The REYHLJMASasdmslidd nog £0 and
21, which |ncI]L_1de theH(‘)lLl entq%tel on si nalglrl to, 3 and adhust,rrent s%gnal s 4,
5 and 8, 9 ofl@3Fggpnpmber; ofemagnetic, Hlux changessi dRaFIIRT® 2y ? group
| V.CI The SZi muttosanadfs Sivndgroupse obt sigmals n(Ihitd O¥I) | Ij_ggrmoq\s :
indicated in the raw ng, e o] U_sc t ghetic
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directi oh. Thegeeupnicanadsts gafl sthree grieatetionngsignalablle %9 rdad

vol tages W2fc,.yhlér aP€ HekAngblCsyminbtddcdlly onthe JEntdl lfne! fgoer

anplitude than_U2fc. In_ the afpl e shqoqwn, “"the anplitydes of the read
s | o e e e el Pl 2

vol't ages produggdSbyw eotl @i ps [ e
"head rel ative Ont 8§88k fygdC 4, Bféé a t id {e&g YQ4t ages
Ufi and Ufo %ax\‘/e he sama]f a'ngplil? uﬁé s1“'nov%e?h‘a>{E ;tt)he Q?%le %& and lSélisk

adj ust "kt i s adjustmend) signeds carediasivantageomsdy apbosencisp cthatically

on the drive sfRéy. are rel3dily) distifgidiizhabtle. iTiis fdHPWe daskibred an
accurate circular Shaf’gm:g') the drive shaft i s ei?Cttll%/e centric €0
[

d e)
{be magnetic htBdd sB APy opeF| Pxagple, \PELERERELIOR N
Ufo differ inshgpalsudk, ta [@siddnsdist f ofr eadtterndtdagessignaalsheofest

o sk 15 1= gl pesthperdab@ityd LIS BF 9e A Zr oG el bppence
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The tratk di spreeneEnf isstheonecerding. freauenpeyi of ohhesdatachysyemme
equgt 1 on In the case of the floppy disk system, this frequency f

is 250 kHz at 360 rpm. In this case, the adjustment
signais advantageously have the frequency one f.
Figure 3 shows an oscillogram of the signals
20 between the dashed lines 20 and 21, which include the
- orientation signals 1 to 3 and adjustment signals 4, 5
and 8, 9 of group II, as well as the orientation
signals 1 to 3 of group IV. The azimuth signals 6 and 7
are not shown in this oscillogram. As indicated in the
\/ 25 drawing, the read voltage U scanned by the magnetic
head 13 is plotted in the y direction as a function of
the time t in the x direction. .'
The orientation signals 1 to 3 are distinguish-
able as read'voltages U2fc, Ulfc and U2fc, the voltage
30 Ulfc having a larger amplitude than U2fc. In the
- Example shown, the amplitudés of the read voltagés Ulfi
and Ulfo are the same. Since the amplitudes of the read
voltages produced by the magnetic head 13 depend on the
position of the head relative to the test track 14, the
35 fact that the read voltages Ulfi and Ulfo have the same
amplitude shows that
a) the head and disk adjustment is correct,
b) the test disk is located absolutely centrically on
the drive shaft,



15 *wher.ein the track displacenent s and the track wwdth s of the read
head are both expressed in . By adjusting the head on the spindle 12~/ is
possible to correct, or at |east to conpensate, such track/head adj @nt
errors wi'th great accuracy. Such conpensatg an i s advan- 20 t age y
acconpl i shed by adjusting the difference in anplitude of the read voltages
. of signal group n (where n is one of the groups | to VI) and of the

vol t ages of the&)yrodpher Aiskoamhathehefloppyeqdisk thas bannpemirated by
adj usting the head. diyddi#r ¥hapdadi al 25 eccentricity can at |east be
reduced to a mpimum_1In thi s exanple of corﬁensati ng for_ eccentricity, the

num ber of si | dririfirive shatt Jis awartly irentrigand different nunber
N of signal graps, the tiEgretsic dedd ak Sirkdd ROeiRy iprdpddy Si gnal group n
t he sane 30 di spl a%ﬁ{%‘é ﬁé’ Idagg ﬁgod%é ntg si gn .g{lgup n + N
in order to reduce the Tadial ertor® r i eS™Y f 1LoRCRay de
used, but it | Pofiite diffexencel indicates | thatethentest diiskallSe 36

for the scanni ngdi ti f h iggn :engot bis. :
freduency 2f 01[&,% read \I}Swgaesegg?%dngéh%daﬁm 2%’8%?)8/ b% unse%fbvre

adj usting the SHAHARTENGR) dngd Shedd.d ,e'%etti& B¢ uARRRitE t he
azi mut h angl e idirsdtiomred fw. tdewaabur es descri bed bel ow. -10- In
Figure 3, two azinuth gj and 7. for controlli t he,azi nmyt h angl e of
t he heaé‘q—i are pro- Vi ?é%]a#%?%x%p&aﬁmgzh t fle %%sfﬁ@nts%'@% 5 and
8. These azi nuessditgon siss givery hyrthee qguatiided in any 5 of the groups
l-Vl, but are preferably provided only in a single track, for exanple in
track 1 of a test disk. The test signals, orientation signals, adjust- nent.

signals and azinmuth signals are referred to bel ow by the general termtest
signal's TS. 10 The test disk 15 described can be provided with

i oppy disks.  uhems Tt SHEFRK, didanditar & U e Sl Wi &
every fourth usff #he rzaad hpadarg bethnexpressedsiénuent Byhiadjusddngl 5
ful track, canthpe mead G vhd Nspivdi&si2si 9Palis- pbBsible to correct,
or at least to compensate, such track/head adjustment
errors with great accuracy. Such compensation is advan-
20 tageously accomplished by adjusting the difference in
amplitude of the read voltages of signal group n (where
n is one of the groups I to VI) and of the voltages of
the group n + 3 so that they are equal, this being
achieved by adjusting the head. In this way, radial
25 - eccentricity can at least be reduced to a minimum. In
this example of compensating for eccentricity, the num-
ber of signal groups has been assumed to be 6. For a
different number N of signal groups, in the case of
track displacement in the signal group n the same
30 displacement should be introduced into signal group

n + N in order to reduce the radial error.
2

w/

The frequencies 1f and 2f may be used, but it
is possible in general to use all frequencies suitable
35 for the scanning speeds in queétion or for the signal
lengths. The frequency 2f of the read voltages U2fc may
advantageously be used for adjusting the azimuth angle
of the head. However, bettet.adjustment of the azimuth
angle is achieved by the measures described below.



principle, .however, the nunber of test tracks provided can be determ ned by
t he maxi num anplitudes of the test signals, for exanple 2 useful tra

widths and in addition a suitably broad border extending to the 20

nei ghbori’'ng test tracks. To permt broad ggpLication and to increa e
accuracy of adjustment and control, it is advantageous to record, and to
use, the maxi num nupber of test tracks for the particul ar purposes. A

conbination test disk rmay Ei.gmééa\ze 188 &2imutht l’sc’i@h&léldsdraﬁﬂfqg for.l-(

alternately in I_n ry. S n r efu rac

over the enti rgeo\rég‘{c%rﬁg&a?@ al‘v'ﬂ'mf%ﬁs Qﬂﬁt;lg% tthetgﬁ 4u§cﬁ§ €, RO

recorded in, foridedwfiax emmdm;ween tthe sad/jare timefrett csi)gnaslfa‘ 8 dndick.

In this case, ¢, mﬁam 6 'an afrdaﬁijﬁwitf tﬁpan only
] an a

every second o ever hlrd se u trac In testl paratu

dependi nf;’ M@%’e Aroups, ke, Ayih axe fraferakly iprqwidadonly tin

e Scanni ng. head 11 Wi s bp et Eal o baad pr o e L A head
scanni ng head H,

ar ?evcingerrentg i s adj usteﬁo i %‘?’%’di*‘g rr?ﬁéﬁnfqggf"of‘r §§‘Qna&ﬁd t ‘1%1

signal s (ori enmany isignalmaand sazimuthsshgnalsi grel spferrededsd below -

ticularly suit ¥y el REIRYE WK cdat 'fsriat&gll | qg ack No. 16 or 32 (for

48 or pi fl oppy dls’ﬁt}’ since this es roughly in the center,
rel ati vg'ot o the recordithf &§3kidiplorld esgrihed sambe, Rravides witd t o
the inner edge.a Thargei anmberofintest) lus:hﬁket off gthis typeal S:oﬁd;fared

d, t d in
\be read Sﬁp??f‘ﬁe%‘?b%@*‘n%%nt%ﬁfa‘h%‘ FoaRhfp” P Wi cpavte; 7,394 °

ori entation si @#f@fnlyr &ragks at edthea: aeVGrYertFin\ﬂl ob r eaxeryls ﬂtmmiha
frequency 2f, wybfIe trabK ' idveryf ddionl WP ent G Jfe- Where

oni zation to el m nate fluctua lons In rotar

th d f n
sp:éd?r %?gs:dj lé'tlms ‘E*gn&?? He previded withhthg ctegt o8dgrals.y
A/ D converter. p'ﬂmcﬁpilmprmmr MEhelchembénecoft Besti g:&ak:l@‘rlﬂﬁdﬁdi&i

Signal s to thah YErdqeang s W mkimn SIS oL TR, (e
line L to the &lignalisnt efpZcecexampler 2 omaefiul n§rapk dwidthsurand ordan
addition a suitably broad border extending to the
20 neighboring test tracks. To permit broad application
and to increase the accuracy of adjustment and control,
it is advantageous to record, and to use, the maximum
number of test tracks for the particular purposes.
A combination test disk may also have test
o 25 tracks distributed alternately in every second and in
every subsequent third useful track, over the entire
'recording area. In this embodiment, test tracks are
recorded in, for example, the second, fifth, seventh
(etc.) useful track. In this case, of course, scanning

-~

30 is carried out at a pitch of only every second or only
every third useful track in testing an apparatus,
depending on whether a 3-phase or 4-phase step motor is
present in the positioning'system 11.

| The error signals are detected as follows:

35 the scanning head H, which may be a single head or a
head in a double-head arrangement, is adjusted to any
predetermined test track, and the test signals (orien-
tation signals and adjustment signals) are read. A par-
ticularly suitable reference track Sp is useful track



necessary for error signal detection. The m cropro- cessor MP is also
connected to a display or wite unit 20 and/ or an automatic he
adjustnment unit D and an -input unit, for exanple a keyboard T. The re
circuit drrangement enclosed within the.dgghed line in the draw ng
‘depoted by 25. After determ nation of the adjustnment signal 25

anplitude and synchroni zation by the orientation sig- nals, the

m croprocessor N2 f16 soxf @215 (fbe @MBarowabée u;ﬁ. t fkoppyli diakal) ,adsisderent

signal s signal f.th nal s
of geach E)f the ’y?élgleij(%ﬁ Oﬁﬁuﬁﬁ%"@ﬁl E§? %%&%?6 ’ %eat%é'r ggpt{n@eré*

mean val ue for mmng ecapacity aof Q:hEa(areaaarto/athQ) ouBeroBdga'ueandaan
val ues can be t ac r lfm
eccentrigity efﬁrﬂor é‘sﬁﬁ‘ei- hﬁd&é hgyshgggegrzgfﬁgar&?a eterm nedi&\;S

via the?d inst AALhAKR tﬁ%ﬁ?@%ﬁﬂ%@ agf sime Wﬁl’j%t%nl‘e%qigﬂal andg@renr e
stored in the tvverBad . twh@.@rre&g@hq%al iﬂettﬂialeaaan é@ﬁﬁﬂsﬁ yack SR

Lheonrbeoss | s HeabE lof % L poiRffebiraPel PAERET1oF AN "ThY cridbation "0,
or 74, has beesignals @rehdseparated wial aafubtert 8r whiich trlespmmils & ues

of all test tranes alqudntheds Wi ard Fed tdl‘i'eo@-j)yp%%eﬁ:#us iprd e5ent

5 i Qyention, nean valué is the arithnetic nean> tracks,

there ard six 8804 dHy vWheES FRS.Y pre yped fongsypchropdgakipp,do
pattern and ei gli.u.mmmﬂe rm‘ammﬁtmél\tn t6étatf, speeds, T&é) adjd”sﬁnlﬁxt

3-track patter rall ap . a b rrred
TDESe nunber s %p y o Si nr% %‘gc |0%H§es%ég°%og¥§%§§ %11' ﬁt/l‘s al so
possi bl e for tfONyRItEr + 'k snicrepraceasor 18P qlste:minge the signagly, 30,

32, 35 and 37, amplitiRies,2NEornd eméym%abﬁeeagabslfi fee&éd rfcﬁﬁ}&dt*]ﬂ be
8 measured val ues are t

movdedon ih b Snls esgddey e moe G A3
test tracks S memcries,camd firtthdrrorslsdived) tvialthel Aiine @ Ay the
drive interface SS, for controliing the drive functions
necessary for error signal detection. The micropro-
cessor MP is also connected to a display or write unit
20 and/or an automatic head adjustment unit D and an .input
unit, for example a keyboard T. The entire circuit
arrangement enclosed within the dashed line in the
drawing is denoted by 25.
After determination of the adjustment signal
w; 25 amplitude and synchronization by ‘the orientation sig-
nals, the microprocessor MP first forms the mean value
of the individual adjustment signals (signal mean
value), then the mean value of the adjustment signals
of each of the groups I-VI (group mean value) and
30 thereafter the mean value for the entire test track
(track mean value). '

Before the mean values can be calculated, the
track error (TE) on the one hand and the eccentricity
error (ES) on the other hand are invariably determined

35 via the instantaneous amplitudes of the adjustment
signals, and are stored in the RAM memory.

When error signal detection on reference track
‘SR is complete, the next test track is approached, eq.
useful track 19, and the process is repeated until the



20 "obtain the conplete distribution of the error signals TE (cf. the
| eft-hand S curve in Figure 4). The arrow A indicates the direction fgz
which the test tracks are approached, as described above. In thi
for exanple, approach is fromthe outer_tgack [err] toward the 25
track [err], via the reference track SR The solid curve Sis therefore
formed by detecting the TE signals. The adjacent dashed S curves represent
the distributi dasdf temt etraakyi eigtyu&:éim‘s tEack 38 or 74, has Aden

reaching the i geammed LASt éﬁécﬁ‘an e %e?geg{?ﬂ_eq;ssg b %n%‘o%eﬁs

direction of track approach 1s c see arrow

process of erréflaléﬁeg?na @étlecﬁq&ﬁmr@qkaomlmmd. t he outernost test
track is reached. @j’eetb| yfort N&hd® purpysésd! | dancyal Ugrdesdit! med

fromthe_error .si Is E and TE' of Jbot rac,k oach di rectlons SO
that adv@nt agedﬁ‘%’%‘?%ﬁ? t@'fee 1§omr?§'é‘3 red and can be
eval uated. The right- hm ﬁanﬁéﬁil S:mn:kﬂa, thmpelaregsﬁ.het"r'ﬁcksws of
the solid S veqand eESd ' ' uv S tiedat
valhes hfﬁ’g W%E 20" bﬁ} U]{{h rt €§ack %r?xh

a t¥stance HY avva (ljl redt | on tes gl ves
number of neas@(’é')cg efight angk mean (vabpes hd e drme 19u = aBén BJIsi bl e

to 5 det er with dxs@faeﬁn?atterﬁﬁt oo WiLdIe e Oavéiasnei:@’a‘%ﬁce
track[ andto it to d maxi yum erro naI [err]. The
over al I an v O#?él% l?ﬁa U or %ﬁedPP’@guFBnaﬂP ¥ E ach

directions A addracmnbdsems. represented as a straight Ii ne I M (act ual

rean val ue). The distapg t%{e‘geg%gg t Itsdfé[%h'gﬁt dé:l%%%_balrgj EQ t‘_j!%ck

iean val ue for reference tra R corr ésponds erence petween the
overal | mean vapg€ulvtxagkene s Sack? neky VB2 uel57hd75ca0ni B3,h@85d RTover

the 15 ref gognae,t r3gkamR 87t ileg @v@&lyacmh band hevery! aubBelaent Order
i m [ ent, recording.area, ie.” in order

to opti BPze t haTReEBPERMG S HeoFEUBIORA AR, SoBF PHORA3S RS0 Hiatne
drawing, this SODregpmumd heapueal bre them @wailiabieOin thé\Vcakel at ive
to this, the pggi ByvEsBRulLTEERBIK, (- | Over |

: It is also possible to scan the test tracks S
in the area of useful track No. 0 td No. 16 in order to

20 obtain the complete distribution of the error signals
TE (cf. the left-hand S curve in Figure 4). The arrow A
indicates the direction from which the test tracks are
approached, as described above. In this case s for

| example, approach is from the outer track Sy toward the
\/ 25 inner track S;, via the reference track Sgp-
The solid curve S is therefore formed by
- detecting the TE signals. The adjacent dashed S curves
represent the distribution of the eccentricity values
(ES).

30 After reaching the innermost test track S, in
the method described above, the direction of track
approach is changed from A to B (see arrow) and this
process of error signal detection is repeated until the
outermost test track is reached. Preferably, the

35 overall mean value is formed from the error signals TE
and TE’ of both track approach' directions, so that
advantageously the positioning hysteresis is also
measured and can be evaluated. The right-hand, parallel
S curve, comprising .the TE’ signals of the solid §




right)-is obtained, the double-head displacenent 0 as well as the maxi num
eccentricity value E being taken into account; the negative maxi mum ( NVX)
appears at the top left, the sumof the maxi mum TE val ue (TEmax) bei &

gener.at ed. The positive and negative TEnexgval ues thus differ very y
i R_magni tude. These maxi mum val ues [err] positive and nega- tive),
val ue TE and, where relevant, the hysteresis value HY can be Ted for .

di srolt a%/ Eo thec%tra&eﬁ{a the ]Eksf?’{]sﬁﬁﬁﬁ?éfoﬂ dagveés, dtispbtwaaagu $%n<& |
constitute qual Cri a for articu par us, tes e val ue
TE furthernor %@’\? %r#o?wﬁxnug isp, &p- at%?t e %gﬁge ® via
an automatic nmedves ttmia:errm}m-tﬂmbmdﬁaarémm devtiatdonsh i s t hen

avai | abl e 35 as a f@acid i 4y e-[ixezlgie)"ﬁ‘i/ﬂe, Y Es Eigopgﬁ%bgb&e \id h-

out carrying out head a jUStITE termne eac ased on the
average Mean valet@rminethe displacenantk, OaMW%@%nhﬁﬁﬁ?oﬁpr &the

correction to ifFeddric® OtragRd %,gnahd caBBUt £ | @02l deberminst il C
-14- nmeans_ in order to conpensat nimze these errors either directly

dur¥ng the wri MRRHIHYSTHP SRR e read operation. In Figure 5, the
control commands for camqricwgafnll mezan: vaimermhitad et orici @ tappxeach

I nvention are (&l'lté?!ﬂ% cane%%fsgﬁfo?%lﬁm %.ggggyhgggr éﬁaahh%neqfé ly be

altered. The input unit nd 1S used to
start tH® neasmﬁﬁfgeﬁﬁnttﬁﬂﬁr%n?tﬁb@é%sl ne IM (ac ual “Gﬁnnd’aclﬂ’@)rrovel

met hod and t he mg aeﬂeﬁsﬂéeforwthb%twmsrﬂaistsmlgntSIIzhﬁe anaraﬂiéce to
i-ncrease the c L]%br lity o% thgoapg gat uses \é go t 20‘V s n% e t he
refection rate SR A Sr By 2hBHPRI80s- 8k ?é’ i ng.
- 15 - Patent @he nd:.iferenceAhertmleeah the dveeaungtean ovallsegiml @andn a
magnetic di sk qig/eefd8k B4l Ya3ud.SiFhe "BcAnnifY head H over the
15 reference track Sy must be displaced by the distance
TE in order to minimize the error signals over the
entire recording area, ie. in order to optimize the
recording and playback quality of the apparatus. In the
drawing, this corresponds to the parallel straight line
20 OM. Relative to this, the positive maximum PMX (lower
right) is obtained, the double-~head displacement 0 as
well as the maximum eccentricity value E being taken
into account'; the negative maximum (NMX) appears at the
o top left, the sum of the maximum TE value (TE,,,) being
\/ 25 generated. The positive and negative TE_,,, values thus
' differ very greatly in magnitude.

These maximum values TE_ ., (positive and nega-
tive), the value TE and, where relevant, the
hysteresis value HY can be fed for display to the stage

30 D, for example a visual display unit, and constitute
quality criteria for the particular apparatus tested.
The value TE furthermore serves for manual head
adjustment, or is converted, via an automatic means, to
a motor-driven head adjustment, which is then available
35 as a facility at D. However, it is also possible, with-
out carrying out head adjustment, to determine each TE
value, based on the average mean value OM for each test
track, and to make an appropriate correction to the
write or read signal by domputational and electronic



tioning system(11) by neans of a nagnetic test disk (15) which has a
plurality of test tracks (5) [sic] in the useful recording area of
magnetic disk, the test signals (TS) of the test tracks (S) consist@of
adjustrment signals (1 to 3) which _ajg _recorded alternately o t her
side of the center line (18) of the track and are of the sane anplitude,
and of orien- tation signals (4,5 and 8,9) which divide the adjust- nent
signals (1 to Seanst dryromger (tot aorpensatemus entnphizeldehdsél @roisom

(nat of {he, adbiirta S gBely. iRdph LSy bbb 2 A ST

nmeans of a hea eviatio
position and s&hepsesd &’Pﬁlﬁatt&d’@-bel ng determ ned and nean val ues of t he
devi ati ons being forrreri,n m en PEhE abbhtre]l &6fhahdsC sy

provi ded. the t%i; Fhea 3__ record d i,n radi,al positions co res-
pondi ng Po t he°%&e gpr"'F’c dnventipns are, soptaiaedy
greater than oineqﬂvé Em'ashblpl tmémcnfytEPRom amf cant thuiss, ead£lgi bel he
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position and agayjuetaent’ prdelese ned, a group nean val ue of each:

individ ? group and a rack an val.ue of each dLvi dual test track (S

bei ng fE med, and wher SEARY, ARYSL, MR l?‘Rfﬂb%‘i‘ oFhec8rrapgepent; for; r ¢k

mean val ues ar §hused>1mpoa§.cui1atwaaepnssabrlesiaf practicmetoc inereadiesk,

whi,ch are used r il r ti f S ra ( SR)
the' dUpA G GO LRS! b3PatltRskd e ok 20k ] s

oL~ for the dlrect orrection wite 0r rea et hod
as claimed i n EPIRRFLL t%e?%i?F"—#%‘F HPFeesiqm%gn@tafm obY43$mi§e step
not or posi ti oni15&Hgands toMmihini zeheer¥dcingicks (S) have a pitch
corresponding to two or three useful track pitches. - 16 3. A
nmethod as clainmed in claiml, wherein for drives having a 4-phase step
notor positioning system (11), the test tracks (S) have a pitch
corresponding to three useful track pitches. 4. A nmethod as clainmed in
claim1l1, wherein, for



drives having d 3-phase step notor positioning systemi t he test tracks

(S) have a pitch corresponding to four useful ﬁ“ﬂlﬁul ﬁﬁllpﬂ“l‘

-nmethod as claimed in any of clainms 1 to 4, where s (
are read and processed serially, beginnkngswith a "refer'encCe fest trac
(SB), inthe direction of increasing or decreasing track nunbers, aft

which the test signals (TS) of the test tracks are read and processed
serially in thPatiendciOlaimsf , respectively, decreasing or i ncreasi ng track
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orientation si gpesidion aMdsetepomtcthd@et Hee by udﬁ#ﬁmlgﬁén@@ into
groups (I 10 Vet Grd¥ités 2of! the! ddvidBiors' Boiny) E6rhedP" whetedn! 3 ge
plurality of test tracks (S8) is- provxded, the test
tracks (TS) being recorded in radidl positions corres-
ponding to the useful tracks, and the pitches of the
test tracks being greater than or equal to the pitch of
the two useful tracks, wherein the multiple of the
useful track pitch used at least partially does not
correspond to the number of the motor phases of the
\J step motor, wherein within each group (I to VI) of the
read adjustment signals (1 to 3), their position and
amplitude are determined, a group mean value of each
individual group and a track mean value of each
individual test track (S) being formed, and wherein,
over the large number of test tracks, the track mean
- values are used to calculate mean values of the
magnetic test disk, which are used for head pbsition
correction on a reference test track ( SR) or for the
direct correction of the write or read signal.
2, A method as claimed in claim 1, wherein, for
drives having a 3-phase or 4-phase step motor position-
ing system (11), the test tracks (S) have a pitch
-corresponding to two or three useful track pitches.



number: of test tracks (S) which have essentially the sarreWagnals (TS
and are recorded in radial positions which corr’mﬂﬂmﬂ ' ﬂ I tions of
useful tracks provided at three or four useful t‘mm ””ms

arr angenment f or carrying out a nethod far 1get.ect| ng efrot sigmals in
magnetic disk drive (19) which has a step notor positioning system (11) by

means of a magnetic-test disk (15) which has a plurality of test tracks (5)
[sic]: in the usaful recmrﬂ'enuodr% Oélhlnnedaqrmtbﬂ:aﬂinsk],, t wheredn sfgmal s

(TS) of the tesj .trac S con dj whi ch
are recorded aIc{Ié'r viFa éf?/“b%geﬁ th'&s%e eag h'gg{égﬁt ?gll?'ggh?'fg)l é&%%"
track and are dfilhe mm:ea‘lplunam (& havraera qiiteh doprespanding ke 8, 9)
whi ch divide t lﬁ%ﬁégm into groups (I to VI) and
whose anpl i tude ITfers from t%iélp%’f&}he adJ ust mant &g(r:al s, and the test
signals (TS) bding read Hhethadsagt qlaimed swBeregn,r £QF

~ signals fromtfamfvéeethmﬁ aos-tplﬁrsearwhé@tm@ed:ﬁt asmtubudﬁgb@m

det er mi ned and n valu f the.deviati.ons being Lorned ri ses
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(S), the test thcakusgfrg) txagk) pikahedd in radial p05|t|ons correspondi ng
to the useful tgacks, thendthddeasOlcldifaddESint AAGKSED e t @b tfran or

equal to the pltch of the two useful tracks and the mJIt t he useful
track pitch usdhereinthetest; signalg, (T§)  akf P2l P dtf%’“?ﬁﬁﬂf&d of
the motor phaseerifallie, shbeginning, witl a heefeirynceatesdf twackh (Sif) fest
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corr espondi ng tmmtbﬂ??qm t ofhich tbettesucﬁsgnaﬂra WFS)h oforhhe kest -

18 - connect ed tyadKif dPHNEdd diRPDrovedied Wer L 15 aGE tife PRrectd dif
cal cul ation sta and a stora stagefor t.he error slngnals as well as a

di splay and/ or Qi ¢ cFePREEELBRIY asi0G.,, 95| LNCEeagiage JFTAFH ch
wi thin each gr oumbdrd,0 dhd dahe hearadaddessifiror thgntwe (directions hei r
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overall mean wvalue determined is subtracted from the
track mean value of the reference test track (Sp), and
the resulting mean value is used for head position
- correction on the reference test track (Sg) or for the
direct correction of the write or read signal.
6. A magnetic test disk for a method as claimed in
claim 2, having a plurality of test tracks in the
7 useful recording area of the magnetic disk, the test
signals consisting of adjustment signals (1 to 3) which
are recorded alternately on either side of the center
line of the track and are of the same amplitude, and
orientation signals (4,5 and 8,9) which divide the
adjustment signals into groups (I to VI) and have a
different amplitude, wherein a large number of test
tracks (S) are distributed uniformly over the recording
area and have essentially the same test signals (TS),
which are  recorded alternately in radial positions
which correspond to the positions of useful tracks pro-
vided at two and three useful track pitches.
7. A magnetic test disk for a method as claimed in
either of claims 3 or 4, having a plurality of test
tracks in the useful recc;rding area of the magnetic



I ndividual , group and a track nean value o miCing I
“track (S) and for determ ning nean val ues of t““lﬂﬁﬂ"ﬂﬂﬂ’lﬂ‘ﬂg di skf
the track nean val ues over the |arge nunber of testctnacks,sthe negf
of the nagnetic test disk being stored,.displ ayed and/or witten f
psition correction on a reference test track (SR) or for the dire
correction of the wite or read signal. 9. An arrangenent as cl ai ned
|t E claim ;3 I whaiskp the test bignkishevasispihghofoadduptmentgsignals and
ree useful track pin.cC , ' : the I e for
the head posit ﬁgn{éﬁg 3§yg§‘§rﬁ}?s%é g?é%?}lgg%ﬁ%i& gﬁdggﬁl{?gcgig%gl e.
10. An arrefig&ihentcenteraline iof cFhemtyackheand narge aofosthe r gape of
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useful track pitcChes, an e scanning cyclée of the contrql st far, th
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a contro sta X nt.r KRNIl h th
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tracks (S) in shmedi testi onignalmc(@&)i ngndr aver ceesoRded adin nFddAd  and,
after reversi nggﬂi/ft‘ighlsothictlheébffé@ﬁoﬁ@?tbe%et rpsedtions | O£t heeduiect i on

of , respec- ti ecreasl ng or | ncreasi track n ers, 12. An

- arrangenent as tEPSkSe BTOY Rt &hree oF 'CHS&;H'BH L8CK, PAESHeS - st age
whi ch, after ﬂet_er- mM AnnGartengomsmt | forarcamtying | Ot gui methode fioaad

system viat L tl_oni S e.r t t gae R)gy and
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head adj ust menther migmsticodisk}i dheoftesie sighalsr (TSJd of ghbe. test
| tracks (S) consisting of adjustment signals (1 to 3)
which are recorded alternately on either side of the
center line (18) of the track and are of the same
amplitude, and orientation signals (4,5 and 8,9) which
divide the adjustment signals (1 to 3) into groups (I
to VI) and whose amplitude differs from that of the
adjustment signals, and the test signals (TS) being
read by means of a head and deviations of the read
\J signals from their set-point position and set-point
amplitude being determined and mean values of the
deviations being formed, which comprises a magnetic
test disk which is provided with a plurality of test
tracks (S), the test tracks (TS) being recorded in
radial positions corresponding to the useful tracks,
the pitches of the test tracks being greater than or
equal to the pitch of the two useful tracks and the
multiple of the useful track pitch used at least par-
tially not corresponding to the number of the motor
'phases of the step motor, and a head by means of which
the test signals are read and a circuit arrangement
which contains a control stage for controlling the head
positioning system in a pitch [sic] cycle corresponding
'to the pitches of the i:esti tracks, and which contains,



-20 - As printed ains 5 1. A nethod for |gnals|na
magnetic disk drive (19) which has a step m)torliﬁlﬁﬂ ‘" al em (1 by
means of a magnetic test disk (15) which has a (S)_
in the useful recording area of the magnejgc.di sk. the test Si gnal s
thg/test tracks (S) consisting of adjustnment signals (1 to 3) which are
recorded alternately on either side of the center line (18) of the track
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of the center Iine of.the a I|t a or ation
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essentially the same test are, récorded ternatel y in

S|
radi al positi orfCaRs cH oF?%ngﬁG"i‘G t(ﬁé ﬁheor?sir(ﬂc‘i?sﬁ’f AL« (ZRIRSC
provi ded at tmmyhrwtsﬁi&gtdmcknaéﬁm track nmgniséxrs. t est di sk for

a method as clajyed 1n gt et RhefbAt s’ dYathed 44 "918:Rb V82 ddd £, TSt
| which comprises a control stage which, after deter-
mining the overall mean value (IM), guides the head
system, via the positioning system, to the reference
test track (Sg), and the track mean value is either



tracks in the useful recording area of the nagnetic est signal s
consi sting of adjustnent signals (1 to 3) whic mu l‘ﬂgiﬁ“ “iml! ernately on
either side of the center line of the track an 5 anp

and orlentatlon signals (4, 5 and 8. 9)_wpych d|V|de t he adj ust nent Is
into groups (I to VI) and have a different anplitude, which conpris

| ar ge nunber of -test tracks (S) which have essentially the sane test

signal s (TS) aiétermired cifse iagaiarib nmmst i thehimdarc aralasp@aldw- t he

it f ful t K Jded f | k h
5 An arrangemadticn EksdelsE’ A sty %%31“3?“&2?%%%”?5% opEaBe dild o7,
a magnetic d|shﬁhenuaqhieq&EnNW#uhttaﬁt£pmt@ﬁ kheopvesea ﬂl@ﬁﬁng m
(11) by neans qﬁ?ﬁeif&cﬂe@éaﬂ'551&35)tﬂ%'Eﬁsﬁiilﬁ phbhﬁ'VHﬂdﬂz‘@ﬁSt

tracks (S) in t | recording area of, the nagneti C disk, the
signals (TS) 01‘1-‘{3&1 hy meang 9 e i HSHEY O% yRidEdha gﬂﬁﬁ# ON1 to
3) which are rqrsnrﬁ&uh aAveilathbey DN théhstorade ei:at;be Meauﬁomi’c (18)

of the track a e o n (4,
S ard 8, 0) whiteeh o4t TR S GPrs EC aBRdepiofty o3 Alg MheikeIBR (L
VI ) and whose amddtaxgnaiifers fron1that of the adjustnent 55 signals. and
the test signals (TS) being read by neans of a head and devi ations of the
read signals fromtheir set-point position and set-point anplitude being
det ermi ned and nmean val ues of the deviations being formed. which conprises
a magnetic test disk which is provided with a | arge nunberof test tracks
(S), the test tracks (TS) being recorded in radial positions corresponding
tothe useful tracks. the pitches of the test tracks being greater than or
equal to the pitch of the two useful tracks and the nmultiple of the 60
useful track pitch used at |east partially not corresponding to the nunber
of the notor phases of the step notor, and a head by neans of which the .
test signals are read and a circuit arrangenent which contains a contro
stage for controlling the head positioning systemin a scanning cycle
corresponding to the pitches of the test tracks, and which contains,
connected to the magnetic head, an eval uation stage. a nean val ue

cal cul ation stage and a storage stage for the error signals, as well as a
di splay and/or wite 65 stage for the overall nean value, by means of

whi ch, within each group (I to VI) of the read adjustnent -21- signals
(1- to 3), their position and anplitude are determned for formng a group
nmean val ue of each individual group and a track nean val ue of each

i ndi vidual test track (S) and for determ ning nmean val ues of the magnetic

. test disk fromthe track nean val ues over the |arge nunber of test tracks,
the nmean val ues of the nagnetic test disk being stored, displayed and/or
witten for head position correction on a 5 reference test track [err] or
for.direct correction of the wite or read signal. 9. Arrangenent as
chalmed in claim8, wherein the test tracks have a pitch corresponding to
two and three useful track pitches, and the scanning cycle of the control
stage for the head positioning systemis a correspondi hg 2-track and
3-track cycle. 10. An arrangenent as clained in claim®8. wherein the test
tracks of the magnetic test disk all have 10 either three useful track
pitches or four useful track pitches. and the scanning cycle of the control
stage for the head positioning systemis a corresponding 3-track cycle or
4-track cycle, respectively. 11. An arrangenent as clainmed in claimS8,

whi ch conprises a control stage which controls the positioning systemso
that the head system starting fromthe reference test track [err], scans
the test tracks (S) in the direction of increasing or decreasing track
nunbers and, after reversing direction, then 15 scans the test tracks (S)
~i.n the direction of, respectively, decreasing or increasing track nunbers.
12. An arrangenent as clainmed in clains 8 and 11." which conprises a control
stage which, after determ ning the overall nean value (IM. guides the head
system via the positioning system to the



reference test track [err], and the track neanwgeterm ned
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6. Disque magnétique d'essai pour un procédé selon la revendication 2, muni d'une pluralité de

pistes d’essai dans ¥ zone d’enregistrement utilisable du disque magnétique, les signaux d'essai étant

- 65 constitués d'impulisions de position (1 & 3) de mémes amplitudes. enregistrées aiternativement de chaque
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par un disque magnétique d'essai qui est pourvu d'une plurahte de pistes d'essai (S), les signaux d’essai
(TS) étant enregistrés en positions radiales correspondant aux pistes utiles, les écartements entre les
25 pistes d'essai étant supérieurs ou égaux a |'écartement entre deux pistes utiles, les muitiples
d'écartement entre pistes utiles qui sont appliqués ne concordant pas, au moins en partie, avec le nombre -
de phases de moteur pas-a-pas et par une téte magnétique avec laquelie sont lus les signaux d’essai et
par un circuit comportant un étage de commande pour la commande du systéme de positionnement de la
téte magnétique dans un cycle d'écartement correspondam aux écartements entre les pistes d’'essai et
30 qui comporte un étage d’ mterpretatlon raccordé & la téte magnétique, un etage d’établissement de valeur
moyenne et un étage de mémoire pour les sngnaux d'erreur, ainsi qu'un étage indicateur et/ou
d’'enregistrement pour la valeur moyenne d'ensemble. grace a quoi, a I'intérieur de chaque groupe (I a Vi)
des impuisions de position (1 a4 3) sont déterminées leur position et leur amplitude, pour former une
moyenne de groupe pour chaque groupe particulier et une moyenne de piste pour chaque piste d’essai
35 (S) particulier, et pour déterminer des valeurs moyennes du disque magnétique d'essai & partir des
moyennes de piste, sur la pluralité des pistes d'essai, les moyennes du disque magnétique d'essai étant
mémorisées, indiquées et/ou enregistrées pour la correction de position de la téte magnétique sur une
piste d'essai de référence (Ss) ou pour la correction directe du signal d'enregistrement ou de lecture.
. 9. Agencement selon la revendication 8, caractérisé par le fait que les. pistes d'essai sont a un
% 40 écartement de deux ou trois écartements de pistes utiles et le cycle d’exploration de letage de
commande pour le systéme de positionnement de téte magnétique est un cycle 3 correspondant a piste 2
‘et piste 3.

10. Agencement selon la revendication 8, caractérisé par le fait que les pistes d'essai du disque

magnétique d'essai présentent uniformément soit trois écartements de pistes utiles soit quatre
45 écartements de pistes utiles et le cycle d’exploitation de Ietage de commande pour le systéme de
positionnement de téte magnétique est un cycle correspondant & piste 3 ou piste 4.

11. Agencement selon la revendication 8, caractérisé par un étage de commande qui commande le
systéme de posmonnement de maniére que le systéme de téte magnétique explore les pistes d'essai (S)
selon les numeéros de piste croissants ou décroissants, en commengant par la piste d'essai de référence

50 (Sa) puis, aprés inversion de sens, explore les pistes d'essai (S) suivant les numéros de piste décroissants
Qu croissants.

12. Agencement selon les revendications 8 et 11, caractérisé par un étage de commande qui, aprés
établissement de la valeur moyenne d'ensemble (IM), commande le systéme de téte magnéetique, par
Iintermédiaire du systeme de positionnement, sur la piste d'essai de référence (S:) et la moyenne de

55 piste, au moyen de I'étage de formation de valeur moyenne, est. soit déterminée encore une fois, soit
prélevée de I'étage de mémorisation, et, aprés soustractions suivantes de la moyenne d' ensemble de la
moyenne de piste, la moyenne résultante, est indiquée au moyen de !'étage indicateur ou enregistreur
et/ou rendre disponible dans I'étage de mémorisation pour régfage automatique de ia téte ou correction

directe du signal d'enregistrement ou de lecture. .
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