2199167 Rotary drive for a data storage medi um The inygention concerns a’
rotary drive having a brushless direct current notor, of the type having a-
brushl ess direct current notor with a permanently 05 magnetic rotor and a
wound stator conprising one or nore winding coils, and a smﬁtc@QQKﬂ&%qqgﬁht
for activating the coil to generate a magnetic field producing rotary
novenent in the rotor, said drive also haViﬁg'a sensi ng device for reading
signal s recorded on 10 tn?-d ta st edi um _Brushless d.c. notors are

‘general |y enpl oyé¥ edium, storage di skettes,

wher eby a hub Iocating{the.c@g g&of g€
directly to the nDtor.gﬁ%f%nscﬁH. n ?ﬁifgf
directly driven. J.n Qi t r | ab] aul t- e, si.ng . he
data signals undé#Q§ﬁ¥§%§6%% 0 ié%ﬁf%g akﬁggkfnékdghgifgﬁgingégée%essary

to drive the dat & rsisH1R8 BAdtR adudr s fRETLY Righ spsﬁgmahsg@gzgi ng

necessary 20 maxi mum preci sion in the sequential swtching o e power
supply to ties coiagnit ildh& st HndV AdkA\End st H€oL EomPPioingCOABULAL I ON) .
Known d.c. notors possess for this purpose one or several sensors (e.g.
Hal | -ef fect devi eese iwitidieng heoild pratdusi 9i toht 8er2hgembfitedbat e
vicinity of the magnetic field operating the rotor, and these sensors are
made to emt sigraeitd vyt itrige thteargei I nte hgenegatce | @ haghdt ibi Eheddcurs as

t he

[ allaw
crei O

producing rotary movement in the rotor, said drive also

having a sensing device for reading signals recorded on

fis Bt 2e8FS: S5 % RrinindlR b -

10 the data storage medium. ' _ €-

Brushless d.c. motors are generally employed to
drive data storage media e.g. data storage diskettes,
whereby a hub locating”thg.d?ta storage medium is
preferentially'secured directly-tp the motor shaft so

15 that the data storage medium can be directly driven.
In order to ensure reliable, fault-free sensing of the
data signals under conditions of high déta packing
density, it is necessary td drive the data storage
medium at-a uniformly high speed, réndering necessary

20 maximum precision in the sequential switching of the
power supply to the coils of the stator winding in the
d.é. moﬁor {commutation). Known d.c. motors possess
for this purpose one or several sensors (e.g.
Hall-effect devices) inside the motor housing in the

25 immedia;e vicinity of the magnetic field operating the
rotor, and these sensors are made to emit signals by

the change in the magnetic field which occurs as the



=2-4rotor rotates. A circuit board also |l ocated in the notor housing
contains the elenments of a switch arrangenent to which the. sensor out put
signals are supplied and by which the appropriate comutation of 05 t he
power supply energizing the winding is performed. A further requi renent of
data mediumdrives is that their overall heRght be minimzed; in the case
of direct-driving d.c. notors, this significantly affects the overal | axi al
| ength of the notootor matatest ur Ar ci6cuibf beard absortocaked t Herther e
endsavour to take every reasonable neasure in order to mnimze the overal
axi al_hei ght. | n matbri bousihg qenbalnanghacebe@enhasOEh@ $Eteeh task of

manuftact uri ng and supplying the notor nore cheaply. An obj ect of

the invention is esrapgemens sAdwhigpl the Fﬁéseﬁspghpahdsk%%%¥$u%??on of a
brushless d.c. notor type rotary drive for a data edi um at tPe sane
tinme inproving th§u§9§ﬂ§ﬁ1BPdnBYoWhnFHdFHS GHEFQPEa?F%n°°@TPtat1°“

According to the Eﬁﬁsent I nvent there.is

g 85 a rotarg ﬁ $%§ for a
dat a st or ageOredi RRVER GHPP YcBRpFedaing GSHFE Lng; F2cPEEEPTREL * ot or
with a permanently nagg&#hgﬁhg%ggﬁﬁgqrggmﬁg“stkgggrmQSYuH9d9%¥§QdiQ9 |

conprising one or nore rangnen

moverent T the r S0 Chada cOERETAq HETREC PR Ll PRAPCTIRCRA  Sde 2 o
the data storage HQQEE@Ldr1V1ng d.c. motors, this significantly affects '
the overall axial length of the motor. A manufacturer'
) | 10 of such motors must therefore endeavour to take every
reasonable measure in order to minimize the overall
axial height. 1In addition, the ﬁotOr manufacturer has
the latent taek of manufacturing and supplying the
motof more cheaply.
15 An objeet of the invention is to.optimize and
| simplify the design and construction of a brushless
d.c. motor type rotary drive for a data medium, while.
at the same time improving the system of motor winding
energization. |
20 .. According to the nresent invention, there is
provided a rotary drive for a data storage medium,
which drive-comprises a brushless direct current motor
with a permanently magnetic rotor and a wound stator
hav1ng a w1nd1ng comprlslng one or more winding c01ls;
25 a sw1tch arrangment for actlvatlng the winding to
generate a magnetlc field produclng rotary movement in

the rotor, and a sensing device for reading signals

recorded on the data storage medium



_13- and havi ng an output connected to the switch arrangenent for activation
of the w nding, wherein the said.signals conprise control signals which

identify at |east those angular positions of the-rotor, with 05 respect
to the stator, at which the power supply to the mnndrng coil(s) has to be
swi-t ched. Preferably, the control signal 8 eonprise first and second control
signals for each said angul ar position of the rotor, and the switch-
arrangenent caranse hawlingedn @utpue gonnegted ko \tal'uedrswgtlcjn a first control
signal to interrupt the pomer supply to the winding coil(s) currently berng
ener gi zed, and 3Franganendyfon Qﬂ&&ﬁ@GI@@npﬁoﬁhgrgﬁaﬂlngrswh?CRthehpower
supply through to the next of t he mrndrng coil(s) .in the energizing =
sequence. Ir1zmﬁﬁqﬁﬂsﬁﬂﬂﬁ¥§WQQTR§ﬁﬁﬁn ologigaadispwhirhy idgntisy §ana|

suppl i ed by the sensi evi ce,. the switch arrangement for activating t he

N hGi ng i nt er T dSRSY ARG Sleg poss cigesofl e aNPRdi 4580 coil (s).

a del ay dewi ce |n t h h arr ement ctivated and, o ir of a

del ay ti rré\é et %iﬂ)ptﬁva 'cr?é"d"’{h‘rh"’g’u 1€ SOWRE ﬁB?P B EDGi ndi ng

“coil(s) in thed@%ﬁi(gzégi egue&&p OI% a cﬁ% preferred enbodrnent at -
con eac a

- least two 25 ‘space signal s
rotor are arranged|#}é¥éyég¥yﬁ(yﬁgﬂadﬁtrol signals comprise first and

second control signals for each said angular pos;tlon
of ﬁhe rotor, and.the.switCh'arrangement can be induced
llO | to activate the-winding.by3a first .control signal.te NG |
| - interrupt the power supply to the winding coil(s)
cdrrently being=eﬁergi2ed, and b& a subsequent second
' control_signal'to.switch ;he power supply through to
the next of the winding coil(s) in the energizing
15 sequence. . |
In another preferred embodlment, on recelpt of a
control s1gnal supplled by the sen51ng device, the
switch arrangement.for actlvatlng the winding
interrupts the power supply to the ehergized-ﬁindihg
20 coil(s), a delay device in the switch arrangement is
activated and, on expirj of a delay time, the power
supply is switched through to the next of the winding
coil(s) in the energizing seqdence.- |
In a further_preferred embodiment at'least two
25 spaced'control signals for each said angular position
of the rotor are arranged in a c1rcumferent1al
direction on the data storage medlum, and the switch -
'arrangement,comprises a.measuring device to determine

the

ii d angul ar position of the -



di;gction on the data storage nmedium and the switch arrangenent conprises
a measuring device to deternine the = - -4- chronol ogical interval between
the two control signals which follow each other as the data storage medi um
rotates, the neasurenent result of which neasuring device is evaluated to
control the current anplitude or 05 t he nuhber of current pulses to be

supplied to the w ndi ng., Advant ageously, the switch arrangenent_ i ncl udes a
measuri ng devi ce tRTRARAFIR2Y HAteRGHoRsgHean ithetia aantrsdn sianads r ed

control signals as the data 10 t di ot at es, at t
determine the devidtiGh 19 oH% AAUATIGH R DR FRYR SLARRGE A Tevi ce
. With® ' i.ahl e del ti wh i n a . del t,i f i tud
Commensur at e wi t h T3 KRRA H1GMAHR IR S HOI TR Ao eh MRSy the
15  'switch arran b, | nt ti t D¢ | h

LS o e art angETe PELER I S UURAST e (5RO ARl 0 1

wi nding coil (g% in i 7d ng. : t i ' i ch
N Fanganent conpr s RS dE MleORifedt 6 I Sifiphi o ko Wi

chronol ogi cal i nt gffd kgl ween the paired control signals as the data
storage nediumrotates, .and a conparator to determ ne the deviation froma

predet erm ned set poi nt ,aAdchtdgesifsiyiangfe Wy itd@rrangement includes a
measuring device to determine the chronological
intervél between the paifed-control signals as the data

10 storage medium rotates, a comparatdr té detefmine the

: deviation.from-a predeté:mined setpoint, and a delay
_deQice with'varying.or.Variable delay times,; wherein
a delay time of a magnitude commensurate with the
deviation from the setpoint-can be_initiated by the
15 _SWitch'arrangement between the interruption of the
power supply to the currently energized winding coil(s)
and energization of the next of the winding coil(s) in
'thé energizing sequence; Alterﬁatively, the switch
arrangement comprises a measuring device to determine
20 the chronological interval between the péired control
signals és the data storage médium rotates, and a |
comparator to determine the deviation'from a
predetermined setpoint, and in accordance with the
_'deviatiOn from the setpoint, the switch arrangement

_25 switches through a greater or smaller current pulse to

the next of the winding coii(s) in the energizing

sequence.



deviation fromthe setpoint, the switch arrangenent 25 .sw tches through a
greater or snaller current pul se to the next of t-he w nding coil (s) I n the
ener gi zi ng sequence. -5- Usual |y, the sensing device possesses a
separate wite (record) and/or.read (sensing) head for the notor - control
signals and for the data signals to beomsi tten onto or read fromthe data
storage nmedium Suitably, 05 .the control signals are |located on a-
concentric storage Usaghl9f, the dahaisgoideyeceegosBesselual bypatdtest orage
track is a radially outer track of the data storage nedium Enbodi nents of
the invention aia tiel | (welcoaiand aind /b rehhe(Eehbdngnghdaamfogsthe mbtoh: —

"Fig. 1 is a schematic diagramof the invention; Fig. 2 is a variant OFP
the circuit arcengesdnsigmafkisgand fiorgthe dataasigoathato be whittencuit in
Fig. 2 15 Fig. 4 is a further enbodinment of the circuit arrangenent in
Fig. 1; Fig. 5onte @rf F@ﬂéhaﬁfpﬂbfﬂlﬁhéa&ar@ﬁPFaQFrEﬁQéH@nt PuiraBlys; Fig. 6
IS another enbodi ment of .the circuit : arran%enent in Flgé '

and Fig. 3 i s thef CORERRLT SdEnaie @FPC&PFaéPFaHQeﬁeﬁPnF ngpyc gtora

_track of the data storage med1gm. Usually, ‘the sto:age..
track is a'radiélly outér.tfgck of the data storage .
. medium. - o | .
| Embddimehts pf the“invention-afe illustrated in
10 the follbwihg dfaﬁihgs in-which:— - ' _. \\)
Fig. 1 1is a schematlc diagram of the 1nvent1on,
Fig. 2 ié'a variant of ‘the circuit arrangement in Fig.
1; |
'Fig..3 is a-flowchart of the circuiﬁ in Fig. 2
15  Fig. 4 is a further enbodiment of the circuit
arrangement in Fig. 1;

Fig. 5 1is a flowchart of the circuit arrangement in

Fig. '4; .
big;'s is anothe;.embodimént“of the circuit
20 : arrangement in Fig. 1l; and | /
Fig, 7 is a flowchart of‘the circuit'arrangement in

Fig.,G.
Fig-. l-shéws the basic.citcdit diagram for an
arrangémentswhich.incorporates-a'brushless d.c.
25.' external rotor.mdtor 1;  The 4-pole.stato:f2 has a
- . winding consisting thfOUr.COilS 3 to 6.apd.i$
surrounded in conventioﬁal ménneh by a permanentémagnet

rotor Te -



Fig. 1 shows the basic circuit diagramfor an arrangenent which

i ncorporates a brushless d.c.- 25 external rotor nmotor 1. The 4-pole
stator 2 has a wi nding consisting of four coils 3 to 6 and is surrounded in
conventional manner by a permanent-magnet'rotor 7. - 6 Although, for the
pur pose of schematic sinplication, a d.c._-egternal rotor notor with an .-
annul ar air-gap i s shown, any design of notor can, of course, be applied
provided it nmeets the AggHbUEARNEoHT tR6 puspssal bf osehiehat Bxi al | engt h.
Preferably a disk-rotor nmotor with a uniformair-gap is enployed. Rigidly
connécted to the shapliBaefiohheamdtor éxtermahubofonrmoteniehth sampositi oned
a dat@ medium 10. The data nmedium 10 takes the formof a rigid or flexible
10 - data di sk whaohutarr aés-gdapaisi ghava, oangodesignief tmekes. cany pite
(recording)/read (sensing% head_11 is arranged above the data pedi um 10.
such that it can Beurseedbenapplagfapravidedi bh meotsethe BFANWTLMCHeRE t he

~data signals_.on concentric tracks of the data nmedi um 10 é? S8 be
recorded, sef3ed Brs@P&éeBYer?ﬁéséxéﬁbni?ggﬁ?e sup E%Eﬁp &a E%ﬁﬂggffhg
lead 12 to the wite/read head 11 _from a_processi It .(not illustrated)
in the usual way, ™3 °FrHﬁFFhPsuﬂﬂFPEWr3éﬁpﬂ§§d§§lg@BP %dbrocessing uni t.

Depending on the type gt 431 UEHAUELEE colCnd"dnkEE 810 e PASESS 15
- _a_hub 9 onto which is pésitioned”a data medium 10. . The
data-medium 10 takes the form of é rigid or flexible
iO data disk which carries data signals on concentric
tracks. A write (récofding)/read (sensing) head 11 is
= arranged abo?e the_daté medium 10 such_that it cah be .
| moved in a radial direction, by means of which head the
.data signa1s on concentric trapks of the déta medium 10
15 can be récorded} sénsed of erased. Thesé signals are
supplied via é connecting,lead 12 to fhe wrife/read
head 11 froﬁ a proéessing unit (nét illustrated) in the
usualzway,.or from this write/read head 11 to the
processing'unit. Depending on the type of data medium
20 10 and the sto:agé p;oceSS-employed, the write/read
.ﬁead may bé a magnetic head, an optical device, a laser
'heaa.§r a device for,another ﬁeéording/sensing process.
The alignment of ﬁhe writé/read head 11 to the '

concentric data signal t;aéks can also be effected by a

25 tilting motion instead of a radial movement.



?ead'nay be a nmagnetic head, an optical device, a | aser héad or a devfce
or another recording/sensi'ng process. The alignment of the wite/read head
11 to the concentric data signal tracks can also be effected by a 25
Ctilting n?tlon i nstead of a radial novenespt. In order to generate a
magnetic field to produce the rotational fotion of the rqtor, the coils 3
to G-Ff t he s;ator wiLRdioxgeruse S@néﬁégﬁi?eﬂapﬂe 18eE%8ﬁﬁ ggqﬁﬁﬁ@ﬁ?efor
exanpl e one after the other i.n the 05 _- uence _in ich.the €g |
arr?ngedi 1t skbE For@tignad FWtHMW59€o§§§xF°§H5f-Fﬁ§ %g}%g gm?édfnaf
coils" also applies to.the special case a:stator LS sequi pped. 7
_m4§ﬂ one coi | wﬁbéh?keéﬁEhﬂﬁﬁ§S8ﬁ.P§§%r8?2§5§6§ﬁ?%§n?5i§ g??%é%ﬁenergizéﬂ |
with current pu S, | 0 - diregti.an. f resal natively
vv: th current __puﬁégs e('#egfn f&)ré%%a?]%% ?’ggt i%tgﬁggf (&?’leo&v,%lggd I?hggét his term
al so cover ggany o e eOfi i YIS MG a2eMap2ahgeli.t e tsta bedi ng ‘and
can be |nd|vyduggg§ggﬁ§?df%egf%hThe%?oﬁngg?ioﬁ g%g disgo%ngggsgﬁEQf ?he 15
current flow en?‘&lhe@ N (e MM Rk t2 G alth @ hee Gl i"ali ndinlgCliodds™ o
(conmutation) of the power supply to the winding coils 3 to 6 is controlled
- by a switch assgilaley abp1idsCito ithel Rpedrihadicaet whewenai sthitgr is only
.essentially contains a power supply swi tching device 20 14. On an outer
track 15 of the edpiippedivithl Gnevvadl edvidhs siepeedimg meaheofrokogensi ng

“head 16 , : _ _
position, is either energized with current pulses in

10 the same direction of'flow or alternaﬁively with
| current pU1$¢S'6f an oppOSing-diréctién of flow, and \J
.that this tefm.alsb covers'any nuﬁbe; of coils which
form part of.the statér ﬁinding and can be individua11y
energized. .The"dohnectibn“and disconnection of the
15 cufrent f1§WIenergiiihg the windihg énd the sequential
.switching (commutationi of the péﬁer'supply to the
wiﬁéing coiis 3'£o'6 ié cohtrolied by a switch assembly
13 which, iﬁhthe embddimént:éhowﬁ:in Fig. 1,
essénfialiy cbntains afpoﬁer supply sWitching device .
2¢ 14,. : , _ _
Oﬂ an outer.frdék_ISIOf the data medium 10, which
can be sensed by mgahs.of-a senéing head 16
corfespénding td'ﬁhé write/read head 11_for the déta
sigﬁals, aré recorded control sighals fbr commutatibn
25 of the windiﬁg-current.' Control signéls-picked-up by
the sensing head 16 are sﬁpplied via a'connecting lead
17 to the switch aséemb1y 13, the power supply |
switching device 14 of which éommutates the opératipé

current supplied by a



correspondiing to the wite/read head 11 for the data signals, are recorded
control signals for comutatiaon 25 of, the winding current. Control .
signal s picked up by the sensing head 16 are supplied via a connecting | ead
17 to the switch assenbly 13, the power suppgy-sw tching device 14 of which
comiut ates the operating current supplied by a -8- power source (not '

illustrated) via poonerseabte (ot fIDI0dteawnEy 6 izeh WowlinGatid 983, to 6
to the next of the winding coils 3 to 6 in the energizing sequence. I'n the

sinpl-est case, a sfrghethwnénetgsiemabindinb collrd ab @ to tHhC ek foFr
each (comut ation angul @ position, on-receipt of which control signal the
switch assenbly 13the windiugweroslpp? ytave tiohithe dewired Zidge wegyuriticet.he
power. supply to the energi zed coil and reconnects it for the next coil in
sequence. As it ithithe sinplestdtass e tod ngleviatntrqlassignadt veen -

di sconnecti o nd reconnection of - the power supply, in order to prevent
del eteri ous over| dfiHEboRI2dFaalldriomeaah commtatdes angslesnt r ol
-si gnal's can be Iocated on the track, 15, with a defined interval in 15

respect of one andi9Rtt 19% %c‘f?%ﬂﬁt‘%ﬁ |W°&‘n§@'§r‘°&o§%§'@ﬂ tthG switch

advant ageous effe e%eb of the fi rst conté&: tatlon

angul ar position S g ses 3% 1S tﬁﬂ#ﬁﬁ§H¥QV| glf 3
interr upt the pOV\EJut%"QRJty éh% t&ﬁ:éptﬂpp"ff@' nq:h%l %rx'%rglzed c011 and

reconnects it for the next co1l in sequence. As it is
10 of ten adv1sab1e to provide a pause between
.dlsconnectlon and reconnectlon of the power.snpply, in
~order to prevent deleterlous overlapplng of electrlcal.
.or magnetlc phenomena, two control signals can be
lqcated on'the traek 15, with a defined intefval in
15 respect'of one another, for each commutation angular
'position, to advantageoue effect. Receipt of the first
contfol signal at a commutaﬁion angular éosition then
'causes.the power supply switching device 14 to
interrupt the power supply to the moﬁor winding along
W 20 - connecting lead 19, while receipf-ef.the second control
signal causes the power_suppiy to be swi;ched throngh
to the next winding coil '3 to 6. in the energizing
sequence. The interval between the control signal
pairs for each commutatlon angular pos1t10n on the data
25 medium 10 thus determines the length of interruption in

the energizing power supply.



20 - connecting‘lead 19, while receipt of the second control signal causes
t he power supply to be switched through to the next winding coil 3 to 6 .in
the energi'zing sequence. The interval between the control signal pairs for
Each commut ati on angul ar position on t'he data 25 medi um 10 t hus
etermnes the length of interruption i-n% ke energizing power -supply.
-9- As an alternative to the |ast-described enbodi ment, the switch assenbly
‘20 shown in Fig. 2 @@ndieaémar@%d\ﬁenﬁoea@eoﬂagm-’dehcasbedbl y 13'in Fig. 1,
~ whereby only one control nal is again reqm red on 05 the data nmedium
10 for each comﬁMﬁﬂmtangﬁiﬂearswm iaggembly 29dshpyp is Fag- pawéiinsupg_}y
swi t ching devi 21, which .i-n. principle perfornms the iane functlons as -

descri bed abov e §“‘(E’él°é(>¢ddé\ﬂs(§€a§2qfs sél’llé:(?hplaﬁﬁﬁéély #hi8 HdGayldevice 22
can, for exanpl t he forn1 cked counter which is preset

to a certain vgﬁﬁ e téVS€d°W§ SRR, s§| | 15.89ALRITEOHATES 9Br0 at a
fixed C'°$@ freq e@%%a,§%§1V§fﬁ%'%%&e%a%%a mWhEQt?Qﬁ 3H§BY% of an enq

si gnal he pre etern1ne ue at which e. coun I'S¥Se

‘preferably ShoﬂdélQ%o%ﬂJU§%a@d%1tA% Cd Qﬁe g%%@rféggb§99s§&99hih ed

flowchart in Fig. 3, a control S|gna suppli by the connecting Tead 17 to
the power suppéviWet @1i,nghd@w G %%1%&&6ubh9eEQb§hbnﬁhedébﬁe”EdlUnl10

causes the power supply _
functions as descrlbed above, a delay device 22 is also
| prov1deo.h This delay device 22 can, for example, take
10 the form of a:oiocheohcounter,whloh'ie preeet to a L;J
'certain.value) started by_an'input'éignal, counted down. '
to zero at a fixed clook'frequehcy,-and'deactivated | |
again w1th the output of an end 51gnal.' The
predetermlned value at. wh1ch the counter is set
15 preferably should be adJustable.r
As can be seen from the 51mp11f1ed flowchart in
Fig. 3, a control s1gnal suppl1ed by the connect1ng
lead 17 to the power supply sw1tch1ng device 21 from
the rotating data medium 10 causes the power supply
20 .'from-lead'19 to be lnterrupted and starts the delay
' devicel22 On expiry of the predeterm1ned delay tlme,
the delay dev1ce 22 is reset to its or1g1na1 settlng,
and an output 51gnal_1s emitted to the power supply_
device 21 whioh then switches the power through to the
25  next windihg coil ln energizing sequence in the motor
1. In the case of.a solution in accordance with this

embodiment, the magnitude'of the interruptioh'between

power supply disconnection and reconnection to the



20 fromlead 19 to be interrupted and starts the delay device 22. On
expiry of the predetermned delay time, the delay device 22 is reset to its
original setting, and an output signal is emtted to the power supply

devi ce 21 which then switches the power tthth to the 25 next winding
coill in energizing sequence in the notor In the case of a solution in

accordance with th 0 t ' : pt L on. bet ween
power supply dlscokﬁeggpogbgg ?gcgﬁﬁgg ?%%gg?n é B th€ 84&#%d+%61%%ils'is
t hus ~det er m ned ‘byot he del ay device 22. In the enbodi nent described above,

a coptfol circuit of a type which is already known and used in 05 t he

prior-art can, . of coursq, tBbSemB8dRnevtdadstPibbe HENRE, SaPEbY €Y cui t of
the notor, by neans of which, for exanple, the anplltude of the current

‘pul ses can be adj usted1t00§nau1t9p§oaaﬁant 150k DEe 8¢ ERnoWH CasdV G €&a agsenbl y
23 in accordance wth Fig. 4 10 has, aside froma power supply sw tching

device 24 an@5a dehaypdisrcaerkScaan addcbunaal, adlse beosrov idedleim cthe?6
which:.can al so take the formof a counter. This is started by an initial

i nput signal and pbeercsuppldyupimcdétf obnther motodra by xeeland ook whichiency
until the 15 timng operation is ended by a second input signal. The data
medi um 10 possessé@rfGxa@abﬁrsﬁh@cﬁmnblbp@eaﬂfohhew@utxﬁntcﬁuk#%ﬂwﬂén be

separated by a suitable
adjusted to ensure constant motor speed.

" The switch assembly 23 in accordaﬂce with Flg._4
10 has, aside from a power supply switching device 24 and
a delay device 25, an addltlonal time measurlng device
26 which can dlso'take:the form of a counter. This is
:startqd by an initial input_sighal and then counts
~upwards from zefo aﬁ a fixed clock freduehcy until the
15 timing'operation is ended by a second input signal.
The data'médium 10 possesses for each switching
obefation two control éignals sépérated by a suitable
interval, which are'picked.up by the.sensing.head 16
and supplied via the connecting lead 17 to the sensing
— 20 head 16 énd supplied via the connecting lead 17 to the
| timer 26 as ‘input signals. 1In accordance with the _
simplified flowchart in Fig. 5, receipt of the first of
such a pair of control signalé'has thé éffect of
- starting the timer 26. The second control signal
25 received by the now counting timer 26 stops the tihing.
operation and causes the power supply switching device
24 to interkupt the power supply via lead 19 to the

winding in motor 1. At the same time, the measured



i nterval, which are picked up by the sensing head 16 and supplied via the
connectlng |l ead 17 to the sensing 20 head 16 and supplied via the
connecting lead 17 to the tiner 26 as. input signals. In accordance with the
inplified flowhart in Fig. 5, receipt-ofithe first of such a pair of
ontrol signals has the effect of starting the tiner 26. The second control

signal 25 recealiosl & the tibvecoRétifgsdppltiedt s tops ddlayt igeiviige
operation and causes the power supply switching device 24 to interrupt the
power supply vi25/ etdte 19elay tthiwey oili wiyi ¢hn ieptesrdulce dAtbyt Hehisavaliene, t he

~y "

measur ed . val ue of" the timer 26.is supplied to the delay device 25, the.
delay tine of \Wheteia ceunkex by usdd aslthe d¥lene deviment2d, ias used as
the del ay device 25, as basic val ue at which the counter. is set would be
05 reduced byb4$17ec nmeakie eat vehigh t@c@ﬁﬁf@‘de‘l%ﬁfﬁe\ﬂ%@dﬂ»’e whi ch has

‘been set to this corrected value and started, has counted down tq the end
of the del®, & ‘{ﬁ&q‘ by Ehe T YRed h‘@ld{ﬁ/ve %‘lfp?pt;hes\ﬂecw F§Vd&Si ce 24,

T nere: e wat B b oS SaE b TP b eihe B Ao nat 90 1
with only tuo @&Pﬁ’t?%% S.V*g%ifgt NS ST e SRR 5% g8 ey pbotee,
measarement path ettt Terie i M AR o Jfﬁf@ﬁ%‘*‘@%‘?’m@ speed
_ pat en SUI eval uat’
: .24, whereupon ‘the power supply is switched through to
.10 the next winding coil in energizing sequence in tne
d.c. motor 1.' The dev1ce comblnatioﬂ in the embodlment
thus prov1des the extremely rapid speed contxol
lresponse w1th only two control 51gnals per commutation
angular pqsition,'because, owing to.the relatively
15 large_dianeter of the data nedium 10, a speed
measu:ementipath of a Iength'suitable fot'evqluatibn is
prdvided which correqunds to only a very small angular
d1splacement value. The first control signal in eacn
case is supplied in order to initiate the measuring
- 20 .operation, while the second contrpl signal initiates ' W
power_commutation. The pewer supply interruption, the
- length of whicnldepends en the devietien of the actual
speed frem the reference speed, is, on.the other handg,
determined by the delay'device 25. |

25



prOV|ded mhlch corresponds to only a very small angul ar di spl acenent val ue.
‘The first control signal in-each case,is supplied in order to initiate the
measuring 20 operation, while the second contr.ol signal initiates power .
. c tation. The power supply i nterruption, the I ength of which depends on
devi ati on of the actual speed fron1fhé2reference speed, is, on the .

th hand, det d by the del d 25. .2
gonS;nlgﬂt so?u?rghn?Q F@r%@r%y%¥ﬂ§%%ﬁ%§&lﬁ@ﬁPﬁﬁﬂnFFﬁ °§€éfﬁ%egﬁnﬁé?on of

o chr i 11 be ISSRIGIEAN 1k STee Ghol BERSLRb! bkCfnkLBVEREY pb" FI 0, 7.

n addition to a pomer sup chi devi ce I Mer. t he

'S“ﬁ“Ch asse”b|YG%ECQHSQGCQEFQh@sb%sqgnﬂérﬁﬁgrs%@Ffﬂglédd?iQNcﬁ§¥tC?n3é wth

"several different or variable delay tines e can exanpl e

- provided in thigjgqnnect Imna\daucihoa%bahngod&f 80LBPLy saﬂwhﬂh@l Jwvme
“addressabl e delay values to 10 which a counter can be presen

-manner desoslbedsfumﬁhertah@¥e29 Tkﬁecﬁﬁmeéﬂtaés8ﬂblﬁ DVOXIQ@dc&hE$1ﬁs
conpari son setpoint, which is predeterm ned but which can al so be modi fied

from a set poi nt aadjompagatd? 30aaadsat deillay depite331 withheevesalof this
enbodi nent two 15 control signals separated by an interval are again
provi ded for eadiiféewrntaoronazigbler dpdsyt kémesn thetethKCQB'ofOIhe dat a

nedlun110 and these_are sensed in .
. example, be provided in this connection wh1ch contains

different, individually addressable delay values to
10 which a counter can be preSént in the manner described
further above. The comparator 30 is'provided with a
comparison setpoint} which is:prédetermined but which
can also be modified from a setpoint adjuster 32 via a
setpoint input 33. In thé case of this embodiment.two
15 control signals. separated by an interval are again
‘provided for each commutation angular position on the
track 15 of the data_medium 10, and these afe sensed in
sequence by the sensing head 16 as the data medium.io
rotates.
' k_/. 20 - The first control signal in each pair starts the
timer 29 - as already described in cdnnectibn with Fig.
4 and Fig3 5 F,'while the second control signal stops
‘the timér'29 again (Fig. 7). Completion of the timing
operation results in a signal being emitted to ihe |
25 powerx suppiy sﬁitching device 28, which then interrupts
the power supply switching device 28, which then |

interrupts the power supply to the motor winding. The



- sequence by the sensing head 16 as the data nedium 10 rotates. 20

‘The first control signal in each pair ‘starts the timer 29 - as already
described in connection with Fig. 4 and Fig. 5 -, whilé the second contro
- sjgnal stops the tiner 29 again (Fig: 71,15bﬂpletion of the timng -
operation results in a signal being emtted to the 25 power supply

smﬁ;ching_dev!ceagge 4ot ebmi hea E?tﬁﬁéUEEﬁeﬁhEQpP&£§u§#F¥Ed‘€%MEHJ"Pg.
device 28, which then interrupts The power supply to e notor w nding. The

-13- val ue det e¢oimpgtlabyrt B8 WhiBh E8mparssPPt i RIth OthidessOPPEi@] OrTHY
whi ch conmpares it with the setpoint. "The result of the conparison is ./
supplied to therdshdy devihe 3dmpadisenr isestpphiedrtabtise -délay exanpl e ah
05 address for a delay tinme table - for selection of the tine del ay

bet ween di sconndevice 3hdanécoepeeséntsod vaeiambe gf zEoy exampley aurrent.
I'f the result of the -conparison shows, for exanple, that the setpoint is
smal | er th@% t haddeesal fon| acdadayut tle blyable 1ifer seleqgiion tofe the put
time fromthe delay device 31 nust correspond to.a_power interruption

- period which isti®eregpayidPargen cdiseaaneeHiom R Ml FeRARIEGHEQN bt i on
period, so that the duratipn of _.the w nding energjzin ul ses is i.ncreased
in order to accEN®r&pergheing:¥inglag Cuﬁﬁg?ﬁe ng#o?hg'ﬁéﬁQ}Fi rdt&ti ng

‘top stowy. In.Lh a9£’88_§iéﬁo%é?efo}-Sxaquéléf‘etﬁaeé_p&%é‘tséép&{r?tatfé than the
smallerx than the actual vaiue measured by'the timex 29,
10 the 6ﬁtp0t timé_from the'de1a§ device 31 must
correspond to a powe:.intérruption period which is
correspohdihgly less than the hdrmal power interruptién
period,_so.thatrthe durétion'of the winding enérgizing
pulsés,is'increased.in order to accelerate the rotor 7
'15. of the motor l-which'is'roﬁating top slowly. In the
oppbsite case, i,e. if the-éetpoint is greater than the
" measured value, the time_output from the delay device
31 must initiate é1lohger"interruption in the power
.supply.. Following selection of a time deléy
20 corresponding t§ the setpoint/actual value deviation, . - \J/
;and £he expiry of this delay, the timer 29 is reset to
itssstartiné-positioh.and the power Supply is switched
-through to the_ne#t winding coil in enexgizing sequenée
_ of the stator 2 by the power supply switéhing.device
25 28, |
This embddiﬁent énables_the motor and data medium

speéd to be adjusted or controlled in accordance with



measured value, the tinme output fromthe delay device 31 nust initiate a

| onger interruption in the power supply. Follow ng selection of a tine
~delay 20 - corresponding to the setpoint/actual value deviation, and the
expiry of this delay, the timer 29is reset to its starting position and =~
thé power supply is smntched through t ot H rmext wi nding coil in energizing
- sequence of the stator y t.he pomer ﬁgﬁph%%smntchlng devbce 25 28. This

enmbodi ment enabl %fﬁgrﬁﬁ I4¥q PRLte R sﬁé@&pﬂﬁ Ba & FugPEB SF a
' troll ed d t.h 14- d d t att
oyt n t he A0 Sl e s rob el AR GEL be PR PO BBseb B,
h h th f
o Sot o nt - abl b e dibsHi o g0 tse(t%d@"* (yBs oy BB oax Bt 87 ‘t“gﬁen A

more or |ess Sopy Sldied Ef‘ioﬂﬁ'aa%e‘%?\ﬂﬁﬁ b1e2B:Pe of gﬂk@)ﬁ‘?d 'ﬂo%g%rto

deternine quantitatively and, inmmediately prior to.comutation, inplément a

coarse or \0FY fddpRrBMETn ¥oqud remelRad deYbabi 6@ 2485 §o§H§££1é§9€har
di spl acenent. 10 Natural l'y, instead of varying the interruption to the

~power supply to ddiapwidediing Iheaampe i dylk@ Gur bed@erpubsast@imihe the
case of a clocked power supply, the nunber of the individual pulses per =
W ndi ng ener gi ziquantyitlat ively hmﬂ,eimmphéatauyopbeocotbecbmdut561on, The
enbodlnents described only represent a small -
.1mplement a coarse or very f1ne correction to a speed
deviation over a small angular d;splacement.
-10 Naturally, ihstead of barying the interruption to the
- power supply.to the winding,”the amplitude the current
pulsés or, in the case of a clocked power supply, the
number of the individual pulses per winding enexgizing
‘cycle can, for example, also be corrected.
15 | | The.embodiménts deScribed only represent a sméll
seiéétion of the poSsibilities.opened up by the
~ inventive concept, which is.widely,Variable and
adapfable'to special éonditions or requirements by the
expert. For example, it is conceivable that the
K-’ 20 - control s1gna1 track can contain further 1nformat10n
. for controlling the motor such as a signal to 1nd1cate
rotafional.direction. A seéond or additional tracks
could also be included fér a ‘more sophiéticated motor
control system. Finally, it is poSéible to develop the

25 track and the control signals on it into an incremental

encoder for motor contxol purposes.



selectlon of the p055|b|I|t|es opened up by the inventive concept whi ch is
Wi dely vari abl e and adapt abl e to special" conditions or requirenents by the
expert. For exanple, it is:conceivable that the 20 , control signal track
can contain further i-nformation for controlling the notor such as a signal
tlo i ndicate rotational -direction. A secoldd® or addltlonal tracks could al so
be included for a nore sophlstlcated not or, coﬁﬁ]'a stem Flnally It is:

possi bl e t?) develdop It domplsq ol tnperatdve, gpgrgﬁ it into an

i ncrenental encoder for nDt cont r ol e - 3l t

i hrrperat i ve that“t%lf recﬁfr'lﬁﬁg}%%% %fel?ﬁ’ﬁ'g‘%ﬁga& ‘bé ngvinged”abr
the control als nd dalg%Ik ré;ta(¥}4£§T§ tm%rcgﬂ%rol %'%Eﬂk?oge

| ocat ed on a co i &9 i's ObVIOUS expert

that .a single rseﬁél{%éq;esor t&&e&p £ bR e @ a5ek falenkhe rlel evant

track at the ri inthe recording of data, the control -
si gnal s f%sthqmwl&@ @0 Shd ek tad dafht T aan@dance with any other

data 10 formatting process at another location and in a different

~arrangenent. | tr&f&&ﬁ@}ééh@ﬁ’\@%éﬂo‘icbawtbd hiide itd tse@kcant a@hea storage
‘unit, the data flow of which is controlled and/or eval uated by a

m crocorrputer ié]fb\iaﬂmtttmlofatl&he tshiy betwi ttigre ,a oxertdblaye ,r douithed f or
reallsat|on of the -
recordlng of data, the control signals for the motor
can also be recorded in accordance with any other data
‘10 formatting process.at anether.IOCation and in a ' o
dlfferent arrangement. | | |
It should also be p01nted out that, in the case of
a storage unlt, the data_flow of whlch is controlled
| and/or evaluated by a ﬁicrocomputer, the function of
' 15.f the-switch'aSsembly'requiied for realisation of the
inventive concept is most expediently'performed-by_the
microcomputer of the_sterage unit, so that a further |
reduction in cost results. |
It will be appreciated that the invention is not
20 restricted to the partlcular detalls descrlbed above
- with reference to the drawings and that numerous
modifica;ions or variations ean be made without
departing from the inventibn as claimed in the
following claims.'.Further,.each individual feature

25 described.above can be sepafately incorporated'in

rotary drives in general.



i ngentive concept is nost expediently perforned by the mcroconputer of th

. storage unit, so that a further reduction in cost results. ltlﬁﬁ““ﬂﬂ‘m‘“ll‘m‘“ _
~appreciated that the invention’is not 20 restricted to the |I/yag s
details descri bed above with reference to the drawi ngs and that numerous
modi fi cations or variations can be nmedd6w-t hout -departing from'the

i nvention as clainmed in the followi ng clains. Further, each individual
feature 25  described above can be GeRIMS&itel y i ncorporated in rotary

drives in general. . CLAI M5 1. A rotary drive for a data storage nedi um
‘whicy drive conprises: a brushless direct current notor with 05 a
permanent|ly magnetic rotor and a wound stator having a w nding conmprising
one or nore ki ndidgrebary; dauivei fen ardabynebordge mediwmi iwhyicthe wi nding

to generate a magnetic field producing rotary novement in the rotor; and a
"sensi ng .devi @Ei¥8rCPBRYLAGSSi gRabPsughlesscdbFael ewrrert guetostwitye nedi um
and havi an out put connected to the switch arrangenent for activation of .
t he wi-nding, 2wWReFRRReRRAY sHpgnet §RareternpRds? ¥ewid oftatefal s which B
i dentify at Least t hose gn ul ar positions of the roto[, .wth refgpct to the
15 stator, "aViRRi nvth 183mﬁ?m BpPFHIt 8N hRT WRABS L AALNE SRR t ched.

2. A driveaagw%LgﬁhggrgQgéég{n}%t g@@{?é@iﬁgethe winding to
geherate a magnetic field producing'rotary movement in
the rotor, and.a senéing device for reading signals

\,/_-lo recorded on the data,storage medium and having an
output connected to the switch;arrangement_for
activatign of the winding, wherein the said signals
comprise control signals which.ideﬁtify at least those

"angular'positions of tﬁe rotor, with réspect to the
15 .Qstator, at which the power suppiy ﬁo the_winding
has to be-sWitched. | |
2., A drive as claimed in Claim 1, whé;ein the:
control signals comprise first énd second control
signals for each said angular position of the.rotor,
20 and the switch arrangement can be ihduCed to activate
. - the winding by.alfirst cbntrol signai to interrupt the
power supply to the winding coil(s).currently being
.~ energized, and by a subsequenﬁ second contro1 signal
to switch the power supply through to the néxﬁ of the

25  winding coil(s) in the energizing sequence.



b nprise first and second.control signals for each said
qmmg@!"jmmamgf the rotor, 20 and the swtch arrangenent can be
_induceditomactivate the winding by a first control signal to interrupt the

power supply to the winding coil(s) currentiy being energized, and by a
subsequent second control signal’ to swygch the power supply through to the
next of the 25 w nding coil (s) in the energizing sequence. - - 17 - 3.
A drive as ¢glained jn Caiml, .wherein,,.on receipt of, a control .,signal -
suppl i ed by%t'he e VS &‘&ié@}“&eﬁe QLA v OGRS /1 6P ZeCrIRti ng the

W ndng G RS PURL AU R d 1 SR Seed ol e 00 epeol [ (ST
del ay time, %éBQQ@Qa:%%H@Agf%é?MgggnyQEgésggg banp§ﬁnext of .the wi nding

coil (s) in the energizi g sequence. Ve as C med in Cdaiml,

wher ei n- at "‘?-ﬂ:%tr ’ gﬁﬁﬁ& ] | 43 Sqf 036N i ngul ar
posi ti on_ of 1t e r‘%‘%(;:rst \z,i&r:heéS rrangg’g'%l@atg rcum‘%é‘reg:r_r?t]':%%?a i?lgg{‘ on on the

data st8Pageqradisy sAmud 1MRETERIVA deNd rS WineC BuARIANUEPRRgCRRARN 1SES 8
measuring device to determ ne the chronological i1nterval between the two

control si grats wiitied drid) OH VYL Bt ey 2Yd1 dahe,Shtieagdwerdi um rot ates, .
the measurement result -of which neasuring device is evaluated to control -
the current supplliyt dde soriddied whirdughf telitheninext! oS the kdnding
 coil(s) in fhe energi2ing sequeﬁce}
4. A drive as claimed in Claim.1,'whereiﬁ-at least'
10 two spaced'contrél'signals for éach-said.éngular | S—f
position of the tOtdt are arranged'in_a circumferential
direction on thé'déta'stOrage'medium,'and wherein the
switch arrangémént comprises a Measuring'devige'to
determine the chroﬁological interval between the two
15 'ébntrol sighals which follow eadh Other as the data |
storage medium rotates, the measurement result of which
: measuriﬁg:dgvice islevéluéted to control the current
amplitudé or the number of cuffént pulses to be
supplied to tﬁé.?inding. . .' S o ' U
200 5, 5 drive as claimed in Claim 4, wherein the switch |
'érrahgémenﬁ'inclUdés é cbmpafator to determine the
_deviation §f the SaidhchrOnolégical"interval from a
predetermined'Setpoiﬁt,.éhd a.delay device with varying
or:variabiejdelay_ﬁimes, and wherein a delay,time-of a
25 ﬁagnitude'éoﬁménsuraﬁe with the deviatioh from the

setpoint can be initiated by the switch arrangement



supplied to the w nding. 20. 5. A drive as clainmed in Caimd4, wherein
the“swi t ch arrangement . includes a conparator to deternine thﬂmmmmnmn ”
the said chronol ogical interval froma predeterm ned setpoin i I"

device with varying or varjable delay tines, and wherein a delay:.ti "of sa *
25 negni tude commensurate with the deviatigg fromthe setpoint can be
initiated by the switch arrangenent - - 18 - between the interruption of

the power supply deitJdag a4 q&%@&.&@g&g‘%gﬁ zx‘;,)@d ;sg@teﬁ%gggglgaes the

ener.gi zation of the next of the wn e i zIng sequence.

05 16 A driveasdiriyRbheryiGed Mihdingecsin (kheapw baBrgizaR96AESE

i ncl Udes a conparator to determne the deviation of the said chronol ogical

interval froma pRdelaidlidedneetaeiding @od 1WR9T 8N thieN eneegigange With the
deviation fromthe setpoint, the switch arrangenent 10 swtcheS through a

greater or small &fequénct pul se to the next of the winding coil(s) in the
energi zi ng sequence. .7. A drive as clained in any one of the preceding

cl ai ms, wherdd n téhe sensimiyedas od admedr iineClaimedar sherdin thei switckcord) -
and/ or read (sensing) head for the notor control signals and for the data '
signal s to be w ianmremgementorincdadefsr ancompadatarstor dgéemmdnanths. A
drive as clainmed in any one of the preceding’

deviation of the said chronologicai-interva1'frOm.a
predetermined sétpoint,'and wheréin, in accordance with_
the déviation from the setpoint, the switch arrangement’
o 10 switches through a greater or émaller current pulse to
the next of the Winding-coil(s) in the enérgizing
sequence. |
7. A drive as claimed in any one of the preceding
claims, wherein the sensing device comprises a separate
15 write (record) and/or read (sénsing) head for the motor
| control signals and for the data signals té be written
onto or read from the data storage medium.
- 8. A drive as claimed in any one of the preceding
U claims, whérein the control signals are located on a
20 cohcentric storage traék of the data storage medium.
9. A drive as claimed in Claim.8, wherein the sforage
track is a radially outer tfack of_the data storage
medium. |

10. A drive as claimed in Claim 1 and substantially as

25 - hereinbefore described with reference to Figure 1.



cl ainms, wherein ﬂhe control signals are located on a 20 concentric

WMWNM\E\I the data storage medium 9. A drive.as claimed in Claims,

ge track is a radially outer track of the data storage
medi Gm 10" A drive as claimed in daim1 and substantially as 25
herei nbefore described with referencej§o_Figure 1. -19 - 11. A drive as
claimed in Caim1l and substantially as hereinbefore described with
reference tblFi gdirésigeaad SlaiRed Ind€laémal ahdi sebstanCially lasnd
~substantially as 05 - hereinbefore described with reference to Figures 4
- and 13. A hergénheforsi dedcribefavith zafecanceahoi Bigyres heardnbeforg i
_.described'mgth reference to Figures. 6 and 7. 10 15 20 25

12. A drive as claimed in Claim.l and substantiail§ as .
05 hereipbefofe déscribed.ﬁith-referenbé_té Figurés 4 and

5. | N |

13. A drive as claimed in Cléiﬁ_i and substantially as

.hereinbefdré desé:ibéd with reference toIFigures 6 and

7.
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