DI SK STORE DRI VE Theiinvention relates to a disk store drive with a

brushl ess drive notor having a stator provided with a 05 wi ndi ng, and an
external rotor coaxially surrounding the-stitator ang. spaced therefromby a
substantially cylindrical air gap, said rotor having a pernmanent nmagnetic
mot or magnet and a.soft nmagnetic yoRESKaSTOREhMRIMINcentric to the yoke,
sai d hub being connected to 10 the rotor for rotation therewith and hgving
a di sk support portion with a cylindrical circunferential surface, whith
can be passed through a central opening of a storage disk for receiving at.
| east one storagEheli sSpvention relpgeghdocasdigk £ Har@wamdivek wittdy @ drive of
this type (Figs. 3 and 4 of DE-OS 31 35 385) there is a hub or armature

sl eeve for recei bFnghipessopisgem™abok 5AVANGkS iStatr mRdvistedy widihia vel y

solid body, ich.is. i ded with I all ' ted .b ' bs [.n the 20
Veinicy of Uhe WitdiBappone pbr EROATRAY KATET ORI SPRAPHALIG Y ary
t haf ' b ' bush t d i t h d which
Wth the disk SupbBr SEREPE, BRACEPARAS ShEF L T e S st " ©
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Stator vinding aSh PREFLERL, 41B0kape SelPratlt Favididls Wdungdne (NC
magnetic motor magnet and a soft magnetic yoke; and a
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hub concentric to the yoke, said hub being connected to
10 the rotor for rotation therewith and having a disk
W sﬁpport portion with a cylindrical circumferential
surface, which can be passed through a central opening
of a-storage-aisk for receiving at least one storage
disk. |
15. In the case of a known disk store drive of this
type (Figs. 3 and 4 of DE-0OS 31 35 385) there is a hub
or armaturé sleeve for receiving the storage disk or
disks in the form of a relatively solid body, which is
provided with axially directed bearing webs in the
20 wvicinity of the disk sdpport portion and which is (
connected in non-rdtary manner to a shaft via a bearing
bush cast or pressed into the hub and which with the
disk support portion extends over a smaller part of the
axial dimension of the magnetically active stator and
25 rotor parts, i.e. the stator winding and the motor

magnet cooperating therewith.



In-the case of disk:stares, thete is an increasing need for reducing the
space requirenent for the store. Thus,” the problemof the invention is to
ptovide a disk store drive, which takes up particularly little space 05
and consequently allows a minimzation of the2drsk store di mensions,
especially in the axial direction. According to the invention this problem
is solvéd in that at |eddt %8 casfe %E(i%’rs‘ﬂim’é?%n bhetfeist anod nEicedisigg
and the “tor nmagnet cpo erathp therewith are 10 housed within the area
surrounded by the d’iesqgosfﬁfpdﬁ "g“o’r'iqo’i'f“’ofsﬁ?%e nEgAdhBerRRtdESK Shgpatove-

ti [1 i t hi h k I1. Th i f th
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t i t hi 15 t wWhi . | i | di th
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cooperating ther ewighla 2 ¢ 'fﬂ{wfﬁ%rié‘, t&s@é@f&ﬁg@% Oyﬂgegx?élt 8¢kt on.

support portion. Aparticularly space-saving overal [ arrangement I's
obtained if the magneti g@ldat & ‘ﬁb5%&5CYn@Eka&E0€hP§Fb§oBi@m§?stﬁglved

substantially conpletely |located wth this space. The dianeter _
central opening Ofithh%RQEQQQeast half the axial dimension of the stator
winding and the motor magnet cooperating therewith are
10 housed within the area surrounded by the disk support
portion of the hub and the disk support portion wall is
thinner than the yoke wall.
The major part of the magnetiéally active parts of
the drive motor in this construction is located within
15 the space which: is in.any case necessaty for holding
| the storage disks, particularly magnetic rigid storage
disks, but also storage'disks of other types, e.g.
optical storage disks.
Preferably, at least two thirds of the axial
20 dimension of the stétor winding and the motor magnet
.cooperating therewith are housed in the space
surrounded by the disk support portion. A particularly
space—-saving overall érrangement is obtained if the
magnetically active stator and rotor parts_are_
25 substantially coméletely located with this space.

The diameter of the central opening of the storage



»

-3- disks, e.g.- magnetic rigid storage disks, is standardi zed and
consequently its size is limited to a fixed value. However, the
application of the drive energy requires a certaih notor size. The
conditions 05 are particularly critical im Bhe case of known small storage
disks with a central opening dianeter of e.g. only 25 mm In order to
provi de maxi mum spltks i ? - henagaabircalgjdastorageotdskser tissin the,
dianetrically limted area of the storage di sk central opening, the A2 wal
t hi ckness of the %‘?%‘kd%’ifb’p%?‘? 2ot FBRSEAULRE Ly tiss SHiZR iy diimitehetera ent
that this is possib n view of the nech nical strength. The wal |

t hi ckness of the %ﬁpsﬂﬁﬁﬁﬁt p%?Y?%ﬁrrs RaPPBL 1ok am o fidihe (9 E¥@ess of

the part of the nmagnetic 15 congentri.c ther to The, dj sk

Support portion HETEBAYTEESS & EyFFHEFEE‘aF‘ TS s p feiQns |
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as well as the neces ani cal stren

it Sl R,
are housed nust nigrdvEcOlly i 4é€ivEembRbkeparts in the diametrically
limited area of the storage disk central opening, the
10 wall thickness of the disk suppbrt portion of the hub -
| is minimized to the extent that this is possible in ~
view of the mechAnical strength. The wall thickness of
the disk support portion is smaller than the wall
thickness of the part of the magnetic yoke which is
15 concentric thereto.
The disk support portion preferably has a
cylindrical outer peripheral surface, i.e. a peripheral
surface free from the known bearing webs or ribs,
because this also contributes to providing a maximum
20 cross-section, whilst taking acéount of the fixed kJ
diameter of the central opening of the storage disks as
well as the necessary mechanical strength of the hub
'fof the magnetically active motor parts.
At least those surface parts of the hub located in

25 the clean area or room of a disk store in which the

disk(s) are housed must not give off into the latter,
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-4- even during prolonged use of the disk store drive, significant quantity
of dirt particles, 'e.g. due to oxidation processes. Preferably the hub is
nade froma material which, 'even after cutting, is suitable for use 05 in a
clean area i.e. a material which following cutting and wi thout a
corrosion-inhibiting treatnent follow ng the sane neets the strict

cl eanness conditions necessary with disk stofes in the clean area recei vi ng
the stokage disks. Such a construction makes it 10 possible to finish,
~e.g. grind or turn®Y®"sf?ELlRGePEALRRIPEr HBRePhl tRAr faEk BEOFRedRl ¥R support

portion after assenbl%. f the hub and the drive notor with respect of the
thiee Fefih

centricity with thg'9 Mt R P30 ESEE RO FEfPAFERFHESof et Be FHRt BPI ed

hub is 15 frequently, necessary in_order %o Eulf'h t he egt enme denpands in
connecti on wi th di Sk1QF6Fa8 RFPROPEERect TBPTRERAMECYNBT NHBy AFi BAIGr from @
inimzati foi f.1 hub. 1t i icul arl iate t
nave a hub nade {rORCTTOR NRLGN: BYercPRBPS BRGH Abunt 5 SGhCa8re aftli HPtm
alloy. Light gstal,hubs can beotsedoinaclean aLgagy(hNRYt ) LULRCE, i
treatnment, even after cGifing has akeén placé. “For exanple using~a aranddd

tool, and whilst rggpegl{ng,thg 9§gﬁ§§?&¥-9£ﬁ?£gg9ggr?ngfggﬁé EQMBGin

turned, which is | ess expensive t rindi ng, I cu y In the case

gLeahSLsk support pREtLQReWntbed ENLi BEEiER! cPWhRheCL" EYRhEEERLAl surface.

necessary with disk stores in theuciean area receiving
the storage disks. ‘Such a construction makes it
10 possible to finish, e.g. gfind or turn to size the
outer peripheral surface of the disk support portion
after assembly of the hub and the drive motor with
respect of the centricity with the rotation axis.
Such metal finishing of the installed hub is
15 frequently neéeséary in.order to fulfil the extreme
demaﬁds in connectioﬁ with disk stores with respect of
accurécy of rotation or minimization of inaccuracy of
-the hub. It is particularly appropriate to have a hub
N\ . _ made from light metal, preferébly aluminium or an
20 aluminium alloy. Light metal hubs can be used in clean
areas without further treatment, even after cutting has
taken place. For example using a didmond'tool,‘and
whilst respecting the necessary precision, such hubs
can be turned, which is less expensive than grinding.
25 particularly in the case of a disk support portion with

a cylindrical outer circumferential surface. The hub



-5 - is preferably extruded or cast and is pressed hot on to the nmagnetic
However, in principle, other possibilities for joining hub and yoke
a bonding together of the tw gparts. 05 ' In per se known
manner, the magnetic yoke can have a cup or pot-shaped construction.
However, it is Ny @ aeriBIGeQUE rudidd O dasi &)U arp FBONSY | Kot Wk tg
whi | st appropriately inserting a magnetic shield ring in the hub and which
extends radi al | ywhenwargtse tlix spdxsd.antiaddve d,r A theiod ele ArSehaxi al sgd of

magnetic yoke. As a result of both these features the '
necessary gui dames safbitlhiet iegrfetn Gdilnbngarmhararef fyak endéxisgnes ig. i el di ng
of the storage disks with respect to the drive notor are achieved. 15 The
conmbi nati on of yuskelimigng-egathe eifd thendwearpdrs g oduced | ess expensivel y
than a cup or pot. The shield ring can be relatively thin, so that the
overal | axi &5 size ofln Ipenirde/knoam raninemtherhe gtagreat v, ydlor carcdnsteant
more space provided for a hub 20 end wall at the closed end of
t he subassenbl y & oMP i RPGMEb IR qeFiauct ydke divWeNRDr Hagi®etmorghe
magneti ¢ yoke can, be ap rqPriater constructed as a rolled ring,

nt3dge

yoke.
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hub can be flxedgfiéishaft whi ¢ch |s.sugggnted in a bearing arrangement at
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w appropriately inserting a magnetic ield ring
in the hub and which extends radially inwards

substantially from the clean area axial end of the

annular maghetic yoke. As a result of both these S

features the necessary guidance of the magnetic flux
and an efficient magnetic shielding of the storage
disks with respect to the drive motor are achieved.

The combination of yoke ring and shield ring can be
produced less expensively than a cup or pot. The
shield ring can be relatively thin, so that the overall
axial size of the drive can be further reduced or, for

a constant axial size, more space provided for a hub

end wall at the closed end of the subassembly _ k.)

comprising the hub, magnetic yoke and motor magnet.
The magnetic yoke can be approbriately constructed aé a
rolled ring, particularly a steel ring, or as a tube
portion.

| The rotor and the hub can be fixed to a shaft
which_is sﬁpported in a bearing arrangement at least

partly housed within the drive motor stator. A bearing
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partly housed within the drive.notor stator. A bearing 6- bush receiving
the shaft can be shaped onto the yoke, if the latter is constructed in
cup-shaped manner, or preferably on the hub. This obviates a separate
conponent of the bush. The rotor and the hub can, 05 according to a

nodi fied construction, be nmounted in rotary Hanner via a bearing
arrangenent on a fixed shaft, the | eads of the stator w nding passing .
through&vhe fixed shaft to the outside of the drive. A control mag

inthe formof a C%MEWOFGQQlﬁh@%th?lﬂ@aFE 5?%fB?aﬁ??pﬁgnﬂﬁﬁ?eﬁh?oy?h%'un?t
conprising a rotor, qa$he hub, and said naﬁ t,coo $n
stationary nagnetib ' dl%%ﬁ%¥t+%ec?%?ﬁf?6 goéTt? B ARB %??%ﬁﬁéﬁ%ﬁt

whose function is to rod £e co Lating c trol s_a tponally 15
addi ti onal control P5F4n £y Oﬁnyg d?gé f@?ls 8?3%%@§%torgg8?g?g%ce

oo ol e g o e regkeyghi e oLy e

and hu can°be axia i gned

with the motorogmonel,, Jheanphop @99@3 £§20oA0: 20k L OB, xesr%gﬁt% {he

control magnet. The Fo posi tron sensor arrangenent I s advantageously

placed on a print ef’oEAEf%éme?rQlan' sQaMhal byrhagemehbeoaxhakl yegpen end

of the unit conprising the rotor and
" shaft, the leads of the stator winding passing through

the fixed shaft to the outside of the drive.
A control magnet, e.g. in the form of a control
10 magnet ring is preferably connected to the unit
comprising a rotor and the hub, and said magnet
cooperates with a stationary magnetic field-sensitive
rotation position sensor arrangement, whose function is
. to produce commutating control signals and optionally
15 additional control signals, e.g. a pulse for a given
rotor reference position. lThe control magnet is
appropriately located on the axially open end of the
unit comprising the rotor and hub. It can be axially
W aligned with the motor magnet. The motor magnet can
20 optionally serve as the control magnet. The rotation
position sensor arrangemenﬁ is advantageously placed on
a printed circuit board) which axially faces the
axially open end of the unit comprising the rotor and
hub. |
25 The invention is described in greater detail

hereinafter relative to preferred, but non-limitative,
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25 The invention is described in greater. detail hereinafter relative

4

to preferred, but non-limtative, -7- enbodi nents and the attached
drawings. In the drawings:- Fig.1l is a section through a disk store drive ¢
according to the invention along line I-1 of Fig. 2; 05 Fig. 2is a

di agrammatic section along line Il-11 of Fig. 1, Fig. 3 is a section _

simlar to Fig. 2 for a nodified embodi Treht? Fig. 4 is an axial sect.ien
through a disk store 10 drive according to a further nodified enbodiment of
the invention; §mRpdimentspndHie RFtIeNedLIHNIDr L% trther nodifi ed
enbodinment; Fig. 6.is an axial partial section for an 15 enbodinent with a
magneti c yoke MY EWE Separate axial shield ring; Fig. 7 is an axi al
partial section thrqugh a further nodified enbodi pent of the djsk store
drive with a fixed SH&tl L petion E?lffuig)i% gf%&r%"i%e Y on

and 2 the dri v SHne g% 40 TRRUR S1at 2t it 1 of bundi e
10. The latgeer is Fig. 2 is a diagrammatic section'along line II-II
of Fig. 1;
Fig. 3 is a section similar to Fig. 2 for a
modified embodiment;
Fig. 4 is an axial section through a disk étore u
10 drive according to a further modified embodiment of the
invention;
Fig. 5 is an axial partial section for a further
modified embodiment;
Fig. 6 is an axial partial section for an
15 embodiment with.a magnetic yoke ring and separate axial
shield ring;
Fig. 7 is -an axial partial section through a
further modified embodiment of the disk store drive
with a fi#ed shaft; and \
20 Fig. 8 is a partial.section corresponding to Fig.
.7 for an embodiment wiﬁh a fixed shaft.
In Figs. 1 and 2, the drive motor 18 has a stator
19 with a stator lamination bundle 10. The latter is
radially symmetrical with respect to a central rotation
25 axis 10A and is provided with an annular central

portion 10B. The stator laminations 10 form six stator



radially symetrical with respect to a. central rotation 25 axis 10A and is
provided with an ahnular central portion 10B. The stator |amnations 10
form si x stator -8- poles 11A to 11F, which, in the plan view according
to Fig. 1, have a substantially T-shaped configuration and are positioned
with a reciprocal angular distance of 60. A sintered iron core can be

provi deg i n place of 05 a bundle of | ani nafi ons. Pol e shoes 12A to 12F of
the stafor poles, together with a permanent nmagnetic notor nmagnet 13,
define a subst ant PALEG éypi her L éBr WhicBapinat e| BleRe ViBMWnEFCPREILAEL &8 i n

Fig. 1, notor magnet 13 is radlallg magnet i zed in quadripolar manner in the
10 circunferentiaf18rrdet Ve @, 8y ?Faﬂééaﬂbﬁr péP?PSﬂsc?§§198rf§608n&“8n

the inside of the annul ar npotor 13 facing.air p 14 .are provided in
al ternating sequefEE Pﬁﬁlﬁh@ﬂﬁ9|81ﬂ8r?hrB8F8§°S%& %ﬁ€§n85P5a§8&tﬁfpoles

15, 16. In th d di t | 5 d t h .of
SUbStantI2||yelg8%éFS?2 ?Fég SEE?nSQ?% ng fcgﬁy§|c§EfV%$ﬁ§2Y% l?%%ro£p-

mat el y rectangFIdIr fi! gape%o Eng@ggﬁglza%bqg %ﬁ@%@tﬁbQ¢Qo'Qﬁ%h%f the

circunferenti tor magnet 13 itted

in a soft nagnet'gtgﬁhﬁrhgkeg?fgBQﬁLnEPtQEtEUQ ?@rﬂ%he%z ﬁ%@“@@ﬁca%d%or

magneti ¢ yoke and has e
magnet 13, define a substantially cylindrical air gap

l4. In the manner indicated in Fig. 1, motor magaet 13
is radially magnetized in quadriﬁolar ﬁanner in the

10 circumferential direction, i.e. it has four portions
13A to 13D and on the inside of the annular motor
magnet 13 facing air gap 14 are provided in alternating
seguence two magnetic 5orth poles and two magnetic
south poles 15,.16. In the represented embodiment,

15 poles 15 and 16 have a width of substantially 180° el
(corresponding to 90° physical). Thué, an approxi-
mately rectangular or trapezoidal magnetization is
obtained in the ciréumferential direction of air gap

- 14.

20 Motor magnet 13 is fitted in a soft magnetic
material external rotor cup or pot 17 serving as a
magnetic yoke and has a magnetic shield, e.g. it is
bonded théreinto. Pot 17 and magnet 13 together form
an external rotor 30.  The external rétor pot 17 has an

25 end wall 17A and a cylindrical circumférential wall

17B. In the case of motor magnet 13, it can in



bonded thereinto. Pot 17 and magnet 13 together form an external rotor 30.
The external rotor pot 17 has an 25 end wall 17A and a cyl'i ndri cal
circunferential wall 17B. 1In the case of notor magnet 13, it can in -9-
particul ar be a rubber magnet, oOr a plastic-bonded nagnet. In place of a
one-part magnet ring, dish-shaped nmagnet segnents can be bonded or in_sone
other way fixed into pot 17. Particular1¢9§UitabIe 05 materials for.ghe
magnet ring or segnments are magnetic material in a synthetic binder wa

m xture of har ®ar&iculearae & Bi0MT ivagRtter i@, acRkagticcThepded c materi al
or samariumcobalt. Wilst in the represented enbodi nent, each of the.

pol es extends &#8Nefo SMdlang A7 @ PP @Rart (M3gnel s Hdssi bl e to work

wi th narrower paoles. However, the rotor pole width should be at |east [err]

el in order to“ st aPed FPMRR orsuiRt S mek?‘h_e‘?o%‘?%‘?o?r ptt e¥PMAA to 11F
Stator i ndi ng OB "GV (i h R b conpht she FHE e 1t E 8P fehora
coils 21, . 23, 24; .and. 25, 26; whereof. each is_wound round one of the
stator pol es 1PREF P T80 21T ’fhn%e?‘fe%e%‘f‘erég%hag?r%ﬂ%ln%blc
dianetrical ly 1338005 A0Uhe A% SIOW ddeF] % k0@ SPtndlbustrated
manner, the coi'ls 4rée preféra Y
ferrite and elastomeric material, ceramic maygnetic
material or samarium cobalt. Whilst in the represented
embodiment, eacﬁ of the poles extends over
10 substantially 180° el, it is also possible to work with
_narrower poles. However, the rotor pole width should
be at least 120° el in order to obtain a high motor
output. |
Together statof poles 1lA to 11F define six stator
15 slots 20A to 20F, in which is placed a three-strand
stator winding. Each of the three strands comprises
two 120° el-chord coils 21, 22; 23, 24; and 25, 26;
whereof each is wound round one of the stator poles llA
to 11F. The two coils in series of each strand "/
20 diametrically face one another, as shown in Fig. 1. In
a not illustrated manner, the coils are preferably
- wound in bifilar manner. As can be seen from the
diagrammatic representation of Fig. 1, any overlap
between coils 21 to 26 is avoided and in this way

25 particularly short coil winding heads 27 (Fig. 2) are

obtained. The slot openings 28A to 28F can be between



wound in bifilar manner. As can be seen fromthe diagrammtic
representation of Fig. 1, any .overlap between coils 21 to 26 is avoi ded and
i.n this way 25 particularly short coil w nding heads 27 (Fig. 2) are
obt ai ned. The sl ot openings 28A to 28F can be between -10- 3 el and
[err] el. In the present stator w nding configuration, slots 20A to 20F can
be excetlently filled. There is generally rolleed to provide caps for the
sl ot opRmings 28A to 28F. 05 - - The present notor design makes it
possi bl e to obtai n34 e&l anhdvalby karge Iholthe2@reisehitn stheost atia,ingecause
the depth of the stator slots 20A to 20F can be kept relatively small. It
is easy to obtain ranfbgubetiesn shotdi a®dt ¢o 208f ciant benalxcldllenzd yand t he
10 stator external dianeter Ein the vicinity of pole shoes 12 of at |east
0.35. Preferably thélleg.valheresiengenerednyeno. seed (.07 prod de Eapst ifor
between the axial length L of the stator iron and the stator external

di ameter E is pref&h@bpyobqaBPNiBIEr 28MakPe8T5 than 1. These di mensioni ng
rati os are of gﬁrticular significance in connection with a stabl e nounting
of the rotor. TRis is ofPBaPFPEBPEr "PHSr 1885440 MakESndct POFSHOLE dA ves

for disk store systens, In addition, the overall resistance of the stator
winding 20 is kept°BE?iPcﬁl5?E9téﬁﬁpV.large hole 29 within® the stator,

because the depth of the stator slots 20A to 20F can be
kept relatively small. It is ecasy to obtain ratios
between the diameter I of internal hole 29 and the

10 stator external diameter E in the vicinity of pole
shoes 12 of. at least 0.35. Preferably the I/E value is
in the range 0.4 to 0.7. The L/E ratio between the
axial length L of the stator iron and the stator
external diameter E is preferably equal to or smaller

15 than 1. These dimensioning ratios are of particular
significance in connection with a stable mounting of
the rotor. This is of particular importance in
connection with driyes for disk store systems. In

- addition, the overall resistance of the stator winding
| 20 is kept particularly small. -

For thé purpose of the mounting of rotor 30,
according to Fig._2) in the centre of the external
rotor pot 17 is fixed a stub shaft 32 via a bearing.
bush 31 shaped on to said pot, said shaft being

25 supported via axially spaced ball bearings 33 in a
cylindrical sleeve 34, which carries the stator

laminations 10 and is fixed to an assembly flange 35.

a8



For the purpose of the nounting of rotor 30, according to Fig. 2, in the
centre of the external rotor pot 17 is fixed a stub shaft 32 via a bearing
bush 31 shaped on to said pot, said shaft being 25 supported via axially
spaced ball bearings. 33 in a cylindrical sleeve 34, which carries the
stator lamnations 10 and is fixed to an assenbly flange 35. -11- A
preferably light nmetal hub 37 (not shown ET Fig. 1) of a rigid disk sjore
“and provided with a cylindrical disk suppoft portion 36 is pl aced, ewg. by
shrinking on to the exte o] r |d st qr.age
di sks 39, preferablyg g?F%bg¥s;§89& mSFaghg §n3?ﬁé“8|sﬁhg Bodft Fd8rti on
36, the latter SSEn 0klg C e thorage di sks 39,
whi ch are reC|p$gc§#Iy %x# #|€1§ka§gé9%ya88 E?gla%d gre fixed with
respect to hub e I I ge. he case t he
enbodi nent shomgg}gX%?Péag dng mhégorg H?Eg%n2?§ E% Pﬁgggblal |n§ si on
of the ”Hgnet'CéﬁkYn@@ﬁ#V@hSEélQﬁeaQQtEQBQi eakbs ?Etdﬂhve PReObrlode €
not or magnet 13 and stator wnding 21 to 26 project into the area g
surrounded by tPE gl sk SHR @@raleegt Bon 8Beflbapwd haljRlbtliess s¢k he dl sk
support portion 3 of hub 37 is snmaller than the walI° thickness of the
cylindrical cirguséedestiahevalskldBppbreupokeibar miengthe 16@ERRL I C
passing through a central opening 40 in storage disks

39, which are reciprocally axially spaced by spacars 41

and are fixed with respect to hub 37 by per se known g)

10 clamping device. In the case of the embodiment shown
in Fig. 2, somewhat more than 2/3 of thé axial
dimension of the magnetically.active stator and rotor
éarts of drive motor 18, i.e. motor magnet 13 and
stator winding 21 to 26 project into the area 46
15 surrounded by the disk support portion 36. The wall
thickness of the disk support portion 36 df hub 37 is.
smaller than the wall thickness of the cylindrical
circumferential wall 17B of cup 17 forming the magnetic
yoke, so that a maximum cross-seétion is made available
20 for parts 13, 17, 37 in the predetermined central
.opening_40. In particular,.the wall thickness of the
disk support portion 36 is made as small as possible
consistent with mechanical strength requirements. 1In
order to increase the dimensional stability of hub 37,
25 in the vicinity of the open end of the unit comprising

hub 37, external rotor pot 17 and motor magnet 13, said



yoke, so that a maxi nmum cross-section is nade avail able 20 for parts 13,

17, 37 in the predeternined central opening 40. .In particular, the wall

t.hi ckness of the di sk support portion 36 is nmade as small as possible

consi stent with nechanical strength requirenents. In order to increase the
di nensional stability of hub 37, 25 in the vicinity of the open end of the
unit cofiprising hub 37, external rotor pot-122amd notor nmagnet 13, said
-12- hubk~carries a thickened, outwardly radially projecting flange 47,
whi'ch si mul t aneoushwybaxiaaliriy ssappbickenled ,r iogitovagiddiyagaddiadk y3Proljesdsing o
the flange. Hub 37, together with the storage disks 39 05 supported thereon
is located in a cl §dangeed 749 whicbh simg lfenesaislyowxiaddy shpmentsnitdre s
defined by disk store casing parts. The assenbly flange 35 forns part of
the cl ean area boundgig séaxeds hek decleis¢st roritge £1lanige .upper bearing
33 in Fig. 2 is located 10 between a shoul der 51 on sleeve 34 and a
spacing ring 52, whose $ude dlentogethem Madhi te3 s torgaGesick s h bot t om
surface of bearing bush 31. Stub shaft 32 is convex at. its |lower end 53 and
i's appropriatel’y nSURPEEtRA FNREEShdin 1aaakedhddy ind Lo 8% 4heidikr

end 15 53, a fastening ring,55 is arranged in an annul ar, sl.ot 54 of shaft
32 and agai nst the fipBEF S$Gr 0¥ sr NOL FHOY MADLSL - sc&ﬁsgs]ﬁﬁdnésy éjSLsn(

whi.ch engage on AMstore casing parts. The assembly flange 35 forms part
of the clean area boundary towards the lower side in
Fig. 2. The upper béaring 33 in Fig. 2 is located

10 between a shoulder 51 on sleeve 34 énd a spacinjy ring
52, whose side remote from bearing 33 eﬁgages on the
bottom surface of bearing bush 31. Stub shaft 32 is
convex at its lower end 53 and is appropriately mounted
in a not shown axial bearing. Close to the lower end

15 53, a fastening ring 55 is arranged in an annular slot
54 of shaft 32 and against the uéper surface of said
ring bear two cup springs 56, which engage on an
intermediate ring 57. The lower ball béaring 53 is
positioned between intermediate ring 57 and a further

20 shoulder S8 of sleeve 34.

Assembly flange 35 carries-a circuit board 38,
which can ‘optionally carry the commutating electrdnics
and/or other circuit components, e.g. for speed
regulation purposes. The circuit board 38 more

25 particularly carries three rotation position sensors

42, 43, 44 and in the represented embodiment they are

e T
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internediate ring 57. The Iomer baII bearing 23 is positioned between

internediate ring 57 and a further

flangée 35 carries a circuit board 38, which can optionally carry the
comut ating el ectronics and/or other circuit conponents, e.g. for speed
regul ati on purposes. The circuit board 38hgnre 25 particularly carries

three rotation position sensors 42, 43,74

nd in the represented -~

enbodi ment they are 13- magnet field sensors, e.g. Hall generatd®™s,
field plates,

are particul arl
make it possi bl

ﬂ%@%@?FcfH?bGeéeaﬁatheergkeHaBFSESBFéat§ﬁPVCﬁﬂﬁédHaII IC s
ol es 15, 16

eous, The use of 180 el e roto

advant a
Q19553 o MeENREL 6 AhafRe: 27G Bhey ﬁéwéom At tREer for

pOSItIOﬂ sensors 4

nbod . sh h
rotati on positidht é@ﬂ%%?séglegg e42rs;g§?k§ 2§F H&@%@Puf3 e "¢

20 shoul der 58 of sleeve 34. Assenbly

controlling then1 flf 8%ca?%ﬁp9§E% §8%gﬁa&5anQ% th equa %%n R %%tlon

10 sensors in t%e H%nne

they radialpy fege.ld mgegpea\aéﬁeeowgg' tRE_EBAToINGAGRLA! I Posi L on

sensors 42, 43 and

respect to coilg, §4t£8n2§e{x198?] CHQ”%% tqqt he'ri'aé éﬁB%%&m%‘Ntt RE Sy es

substantially colncide wt

vol t ages.

ing'formin Fig. *2Z,
atel per1 pheral p05|t|oned with

e zero CFOSSIngS of the associ ated coi

In thes Fig. 2 shows the rotation position sensors 42, 43,

10

15

20

25

44 axially facing the magnet 13 controlling them. It
is also e.g. possible to arrange the rotation position

sensors in the manner indicated in broken line form in

'Fig. 2, so that they radially face the magnet 13

controlling them. The rotation position sensors 42, 43
and 44 are appropriately so peripherally positioned
with respect to coils 21 to 26 that changes to the
sensor switching states substantially coincide with the
zero crossings of the associated coil voltages. In the
embodiment according to Fig. 1 this is achieved in that
the rotation position sensors are displaced by 15° mech
with respect to the centre of the slot openings 28A,
28B, 28C.

The embodiment according to Fig. 3 essentially
differs ffom that according to Fig. 2 in that a control
magnet 45 separate from motor magnet 13 is provided for
energizing the rotation position sensors 42, 43, 44.
Control magnet 45 is located radially outside motor

magnet 13 on the bottom of a flange 17C, which projects

o



enbodi nent according to Fig. 1 this is achieved in that the rotation
position sensors are displaced by [err] mech with respect to the centre of
the sl ot openings 28A, 20 28B, 28C. The enbqdi nent according to Fig. 3
essentially differs fromthat according to Fig. 2 in that a control magnet
45 separate from nmidira Jiggreitwhidss fpoavipded pheradneiagdilzilmg bife ek@edhiaan
positioff sensors 42, 43, 44. 25 Control magnet 45 is |located radially

out si de Wbt or magrEsitor3 pot the oot tids obea Ehange ThECe xideirtia Iprojtect pot
radi ally outwards from peri pheral wall 17B of external rotor pot 17, on its
open end. The extleh idld dator3Pottermimagenulny F1ushe mainmeire aitn thieuspemanner
at the open end in the case of the enbodinment of Fig. 3. At 59 is 05

i ndi cated a conne@ord ofthéne€ase ofe thsi leabpdimept ©f £ igontdact Asf H%hds
printed circuit bagard 38 from which a connecting ca%:e 60 _.ext ends _out war ds
t hrough an opém ng "1 Gatess & Mpnrectdrge ofsong @f 4he |GidSatddy £fot t&r @
enbodi nent of the disk 10 store dri.ve i.n which, diverging fromthe

enbodi nent of Fi gé:.°nfaaﬁ$d°§f tﬁ’t?bpé:&ng&fir E3pGNEn§PREHh Sf‘f%é"th&r?heﬁd wal |
64A engagi ng on end wal | .17A of .external rator pot 17 and on it is shaped a
bear i ng bush 65 { GPTERSiNG X1 1D FRseBRs: RutiReR TSR G 28% "a8%r

hub 15 64 renote fqr end I s hecated a radially outwardly bent
flange 67, which k?eilsqarn Cl rg\gﬁr?flgr gﬁ?{‘g% 33 '

Fig. 4 illustrates another embodiment of the disk
10 store drive in which, diverging from the embodiment of
- | | Figs. 2 and 3, hub 64 corresponding to hub 37 has an
end wall 64A engaging-én.end wall 17A of external rotor
pot 17 and on it is shaped a bearing bush 65 for shaft
32. On the end of the disk support portion 66 of hub
15 64 remote from end wall 64A is located a radially
outﬁardly bent flange 67, which has a circumferential
wall 68 concentric to the disk support portion 66 and
having a larger diameter than the latter.
Circumferential wall 68 engages radially and externally
20 over flange 17C of pot 17. Ihe junction between flange
17C and circumferential wéll 68 is sealed in the manner
indicated_at 69 by varnish, adhesive or the like.
Thus, as in Fig. 3, it is ensured that dirt particles
are not passed radially outwards from flange 17C and
25 into the clean area 49. Control magnet 45 coqperating

with the rotation position sensors (whereof only sensor



wal I 68 concentric to the disk support portion 66 and having a | arger

di aneter than the latter. G rcunferential wall 68 engages radially and
externally 20 over flange 17C of pot 17. The junction between flange 17C *
and circunferential wall 68 is sealed in the manner indicated at 69 by

varni sh, adhesive or the like. Thus, as in Fig. 3, it is ensured that dirt
particles are not passed radially outmarﬁslﬁr6n1flange 17C and 25 i-nko the
clean area 49. Control magnet 45 cooperating with the rotation posi*on
sensors (whereof4%nily ShaWprin Figqs4l 49 pxiahbhnal iowed. wikhj sokeral |y
aligned with notor and gs fitted to the end of magnet 13 renote

fromend wal | 17%9%‘?2?%%1“34 otrE poted 759 sthR HRA ddfwmaene ch3aﬁe@9f-8nt_ in
sefueen o1 v R G0 100 T WL e Sl Ul e g
for shaft 32 formed 'y tHe $XEHal i B%a?l ngsuﬁti Lt SRATEQUORE hgpgspec? to
brea 49 by et ed AL R0, GRRECOBEOL Kokt | PrEeoBEEbel) BRE D har

bol e pileces 73, 74,1 A PR( MR ndBGNE o f | M8l De | 953EE0; Bt ugen Lhgse;gol e

pi eces, and a not shown magnetic fl ui is 1 ced rnto an
annul ar cl earancg; /fo Peli@eNaf i 88ndPive or some other filling material

70. The bearing arrangement for shaft 32 formed by the
two ball bearings 33 is sealed with respect to the g)
10 inner area of the motor and consequently with respect B

to the clean area 49 by means of a magnetic fluid seal

72, which comprises two annular pole pieces'73,74, a

permanent magnet ring 75 located betweeq these pole

pieces, and a not shown magnetic fluid, which is
15 introduced into an annular clearance 76 between ring 75

and a portion 77 of shaft 32. Seals of this type are

known under the term "ferro-fiuidic seals". Seal 72

effectively prevents the passage of éust particles from

the bearing arrangemént into the clean area 49. Seal \/
20 72 is adjacent to, but axially spaced from, bearing

bush 65, which ensures that magnetic fiuid is not drawn

by capillary action out of seal 72. |

As can be gathered froﬁ Fig. 4, the magnetically
active stator and rotor parts are substantially

25 completely housed within the space enclosed by the disk

support portion 66. Fig. 4 also shows an axial bearing



and a portion 77 of shaft 32.  Seals of this type are known under the term
"ferro-fluidic seals". Seal 72 effectively prevents the passage of dust
particles fromthe bearing arrangenment into the clean area 49. Seal 20 72
is adjacent to, but axially spaced from bearing bush 65, which ensures
that magnetic fluid is not drawn by capillary action out of seal 72. As can
be gathered fromFig. 4, the magnetically actjigve stator and rotor parts are
substantjally 25 conpletely housed within the space encl osed by the disk

t ti 66.4, 1,0, | h ¥ i j ..16.79.]
support portion V%gi':g_%ciaée% TR %\gﬁ'&? dac?i'ﬁ; Stbe,arwthgh islfn %U&C?{%’]lt%g:etqﬂe

a spring clip 80, inturn ~on~a cover 81 introduced

end of a sleeve 82 ,1enDig kh0M 1t G T RRR A 83 49t heN eRaSigH laar R D 82
sl eeve 34 of the enbodi nent according to Figs. 2 and 3, 05 sleeve 82

recei ves the bearingso3d i ithes QNG e dah 41 PineGe sWindih aas Seiblvs
fl ange 83 corresponding to assenbly flange 35. In the sane way as spring

clip 80, axial bearkiR@veéd 34 off eher Ao ElRel iaeVdrdiendidc Figg.. Thiahdrekes
10 it possible to elimnate electrostatic charges of shaft 32 via-bearing
79 in spring cloisp 8Q.eelid @D trdezarnks3&hes m@iecied 1,0 lagsdrsbloorfertgs 8in
via an adhesive coating 84, which is located in a slot 85 of assenbly
fl ange 83. | n ordempnio gfiwdeher thedissembly flange 83 corresponding to
assembly flange 35.
In the same way as spring clip 80, axial beariny
o 79 is preferably electrically conducting. This makes
19 it possible to eliminate electrostatic charges of shaft
32 via bearing 79 in spring clip 80. |
Circuit board 38 is connected to assembly flange 8.
via an adhesiQe coating 84, which is located in a slot
85 of assembly flange 83. In order to further reduce
15 the overall axial height of the disk store drive, in
the vicinity of the rotation position sensors circuit
board 38 is provided with openings 86 and the rotation
position sensors are introduced into slot 85 and
openings 86. In the vicinity of the engagement point
20  petween upper pole piece 73 and the inner
circumferential wall 87 of sleeve 82, an additional
seal by means of coating lacquer or thg like is
provided at 88.
~ The embodiment according to Fig. 5 is largely

25 gimilar to that of Fig. 4. However, in this case the

bearing bush 31 is shaped on to the end wall 1l7A of the



15 the overall axial height of the disk store drive, in the vicinity of the

rotati on position sensors circuit board 38 is provided with openings 86 and

the rotation position sensors are introduced into slot 85 and openi ngs 86.

In the vicinity of the engagenent point 20 between upper pole piece 73 and
the inner circunferential wall 87 of sleeve 82, an additional seal by_neans
of coating lacquer or the like is provided-sat. 88. The enbodi ment accegdi ng
to Fig. 5is largely 25 simlar to that of Fig. 4. However, in this wase

the bearing busBy33 ha1Shared Pod o geEvhive] ladvh & 4 hﬁa@nnc?%a |

external rotor pot 17 and which acts as a nmagnetic shield 17A

contains three thigaded hplEewa90, MWN Qb A fd APELratd Add s aggd

from one anot her 120. Hol es 90 are used to receive threaded bolts for 05
fitting a not shewehClaaepidig dgvicredtdratie dil P thSSOT B Bk Sandk Hdt 0-

2). Under end wall 17A is located to cover ring 91 which, in the vicinity
of the threadedlRares W lezed® dree usvertanedfvd thraddyd reliads Vit o
clean area 49. Most of the axial length of 10 the magnetically active
stator and P&t ofipainhg @f nidte shrdwe olndngyi Ay ededniose afyad cHGRAEEE | N ar ea
46, which is surrounded by the disk support portion 36" of hub 37", which
in this case costespgedditsks it (dfidsi &) -3. Under end wall 17A is
located to cover ring 91 which, iﬁ the vicinity of the
threaded holes 90, seals the inner area »f the motor
relative to clean area 49. Most of the axial length of ()
10 the magnatically active stator and rotor.parts of the
drive motor are once again located in afea 46, which is
surrounded by the disk support portion 36' of hub 37',
which in this case corresponds to that of Fig. 3.
-Fig. 6 shows a further modified embodiment of the
15 invention, which essentially differs from the previous
constructions in that the external rotor pot 17 is
replaced by a soft magnetic yoke }ing 94 and a
separate, but also soft magnetic shie;d ring 95. The
latter extends from the~c1ean area-side axial end 96 of ™
20 yoke ring 94 in a radially inwards diréction. The wall
thickness of shield ring 95 can be much less than that
of the yoke ring 94. Threaded holes 97 functionally
corresponding to the threaded holes 90 of Fig. 5 are
formed in the end wall 98 of a hub 99, on which is

25 shaped the bearing bush 100 for shaft 32. 1In the

vicinity of threaded holes 97, shield ring 95 is

N
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Fig. 6 shows a further nodified enbodi rent of the 15 invention, which
essentially differs fromthe previous constructions in that the external
fotor pot 17 is replaced by a soft magnetic yoke ring 94 and a separate,

but al so soft magnetic shield ring 95. The latter extends fromthe clean
area-side axial end 96 of 20 yoke ring 94 in_a radially inwards direction.
The wal®. t hi ckness of shield ring 95 can bé f8ch | ess than that of the yoke
. ring 94&i Threaded hol es 97 functionally corresponding to the threaded

hol es 90 of Fig. 5PaPElfgfn¥dthndepseéRdonsl IL10dg whighhpsradt Shewdbehois
25 shaped the bearing _bush 100 for shaft 32. In the vicinity of threaded
hol es 97, shield rFRg §3listhreadigenggpopfabdentireddgheoiless 701, which
. permit the use of-%hg full thread |§ﬁgth of the thneadsd holes 97. Filling
- material 70 is provrdéd"enmREELAdi AN b&t REGY1ARE dPpéreengddrnt REEWEES:
magnet 13 in Fig. end 96 05. 0 e yoke 94 and. t radi,al | y outer rt
of the shield ringggg.UPRSrnﬁaﬂe?%cgpﬁyxgéPFv8a98F5rq?nd“s?é?drspaFPQ @%e
- nmore than 2/3 cated | he apga rr.Qun : h | i ndrical. disk
- support portioggloéﬁthgugogs.B%Oaﬁg thY%Eglgﬁ% §2%§5n%%§ta%;ogb§d ring

cparticularly a steghiLhfoy;Rh 3stUDenGORLLAReiMENI(AGLYGel $otbEPLR e

- conpared with the use of an éxternal r

stator parts are more than 2/3 located in the area
surrounded by the cylindrical disk support portion 102
of hub 99.

10 Yoke ring 94 can be a rolled ring particularly a
steel ring, or a tube portion. Manufacture is
lsimplified compared with the use of an external rotor
pot 17. In addition, additional axial length is saved,
because on the one hand the wall thickness of the

15 shield ring 95 can be kept small, and because on the
other hand no space is lost, in the way in which it is
required when'using pot 17 for i£s unévoidable radius r
(Fig. 5) at the transition point between

- circumferential wall 17B and end wall 17A. The axial

20 construction space which has been made available can be
used to give.gnd wall 98 a greater thickness and
consequently increase the length of threaded holes 97.
Whereas in the case of the embodiment according to
Figs. 1 to 6,.shaft 32 rotates in operation, Figs. 7
25 and 8 illustrate embodiments with a stationary shaft

105. According to Fig. 7, the latter is fitted in not



pot 17. In addition, additional axial length is saved, because on the one
hand the wal |l thickness of the 15 shield ring 95 can be kept small, and
because on the other hand no space is lost, in thé way in which it is
requi red when using pot 17 for its unavoidable radius r (Fig. 5) at the
transition point between circunferential wall 17B and end wall 17A. The
axi al 20 construction space which has beeh?nnde available can be used_to
give end wall 98 a greater thickness and consequently increase the Iéﬁbth
of threaded hol¥wwy maEead e hdighsttere i heBenheasenf beofdisy to
Figs. 1 to 6, shaft 32 rotates in operation, Figs. 7 25 and 8 illustrate -
enbodi nent s wi tARld feRGIGhrIP hat thulpsl 0 AckDrepwrted B grovary headmeter s
fitted in not -19- shown manner_in the disk store, 15§ nmeans of the

n

first ball beardm@fE H0hub HEY }Q7 asitay emdrée bty HBnEED oA shaft 105.
SUBPOTt port | orf TERS ST HF A U Rlel § Srcf €81 S PR Rl PORBECR 1ol al Iy
et ¢yl i, " Rl 1ohagREtFrdtnend Me 1Rt B8 £BAGERTEK Tho o'
[nside of £nd el Oy TR SLLAS BOnteh B 0 A0S LR | Ou4038951 o
suspended by m%ﬂ“%éﬁné%&%&”ﬁ& a soft magnetic yoke ring 94. The soft

magnatic shield ring 95 engages on the iaside of end
wall 108. The circuit hoard 38 with the rotation

10 position sensors, whereof ohly sensor 42 is shown in
Fig. 7, is in this case suspended by means of supports
112 (Fig. 8) on the stator laminations 10. A motor
cover 114 is mounted by means of a second ball »earing
113 on shaft 105, said cover tightly sealing the motor

15 on the axial end remote from‘end wall 108. A magnetic
fluid or ferro-fluidic seai 72 or 72' discussed in
detail relative to Fig. 4, is provided on each of the
outsides of bearings 106, 113. Seals 72, 72' easure a
sealing of the bearing arrangement with respect to \

20 clean area 49, so that the complete drive motor can be
1o¢ated in said clean area. The connectioné of the
stator winding and/or the electronic components mounted
on circuit board 38 can be led out by means of a cable
115, which is placed in an axial slot 116 of shaft

25 10s5.



112 (Fig. 8) on the stator |am.nations 10. A notor cover 114 is mounted by
means of & second ball bearing 113 on shaft 105, .said cover tightly sealing
tthe notor 15 on the axial €end renote from_eﬁ wal I 108. A nagnetic fluid
or ferro-fluidic seal 72 or 72" discussed in detail relative to Fig. 4, is
provided on each of therutehilsdiménbesk P9y, 186 a1¥ ers UM that G Fig.

ensure grsealing of the bearing arrangenent "with respect to 20 clean ar

49, so MNat the commbweratit ve11Pt oh eBALDEnl PaalRd o 3R GHERD AR 9 g he
connections of the stator w nding and/or the el ectronic conponents nounted

on circuit board thdathdeydles pikhgbyamenBEeofisa aCdhles plitve Wi rayrid ©red
in an axial slot 116 of shaft 25 105. -20- The enbodi nent of Fig. 8
differs fromthat metdiripl Ppotibslanvishl gndnwalddt lilvAplaack «ifr dunefeduret ihl
ring 95 and the yoke ring 94 there is a one-piece soft magnetic materi al
pot 117 with dHd wwedll 1178 acroirxéspandéngntivapo®5 Wal | 117B corr espondi ng
to pot 17. In the enbodi nents according to Figs. 7 and 8, the nagnetically
active stator and rotorlpasthe embofémentsecagoordiage toodtigsd W tdrich 8 hethe
area surrounded by the di sk support portion 110. 10 Enbodi ment s of
the disk store drimagnefeteslhipdaahivel statexnt eadhaodior dartd of deve rdhice

and clained in _ L
motor are located within the area surrounded by the

disk support portion 110.
10 Embodiments of the disk store drives described and
S’ illustrated herein are also described and claimed in
the following éopending applications divided out of
this'applicétion, namely in Nos. 2217522 (8910359.2),
(8910360.0), and in
15 (8910559.7).
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the foll ow ng copending applications divided out of this application,
namely in Nos. 2217522 (8910359.2), (8910360.0), and in 15 (8910559.7). 20
25 - 21 - CLAIMS 1. A disk store drive with a brushless drive notor
having a stator provided with a w nding, 3ﬂ?laﬂ external rotor coaxially
surrounding the stator and 05 spaced therefromby a substantially
cylindrical air gap, said rotor having a @esfgpgent naegnetic rotor nagnet
and a soft magnetic yoke; and a hub concemtrtt—to the yoke, said hub &#i ng

connected to thelrotom fqiisk Addedrades et €R 2NHr8nh B2 qdii$e SRt
portion 10 wth a cylindrical external circunferential surface, which can

be passed t hroughaw itenta adtatpanipbwided ShPERJE Fiakihe!, heaeiaw ng at
| east one storage disk, at least half of the axial |ongitudinal dinension

of the stator w editegnald ddtomutanx iElhets coopenai hgothe Lharew bWadei ng
housed wi thin the di sk support portion of the hub, wherein the disk support
portion wal | 0bs spiaces thiearefyand broke swhstadtiallydegh inteieadr ade as
claimed in Caim1l, wherein the hub has an outwardly radially projecting
fl ange at gap, said rotor having a permanent magnetic rotor
magnet and a.soft magnetic yoke; and a hub concentric
to the yoke, said hub being connected to the rotor for
rotation therewith and having a disk support portion
10 with a cylindrical external circumferential surface, LJ
which can be passed through a central opening of a
storage disk for receiving at least oné storage disk,
at least half of the axial longitudinal dimension of
the stator winding and the motor magnet cooperating
15 therewith beihg housed within the disk support portion
of the hub, whereiq.the disk support portion wall is
thinner than said yoke wéll.
2. A disk store drive as claimed in Claim 1, wherein
the hub has an outwardly radially projecting flange at
20 its outer end.
3. A disk store drive as claimed in any ohe.of the
preceding claims, wherein at least two thirds of said
axial longitudinal dimension is housed within the disk
support portion of the hub.

25 4. A disk store drive as claimed in Claim 3, wherein

the stator winding arrangement and the motor magnet

RN .



20 its outer end. 3. . A disk store drive as clained in any one of the
precedi ng clains, wherein at |east twd thirds of .said axial |ongitudinal

di mension i s housed within the disk support portion of the hub. 25 4. A
di sk store drive as clained in daim3, wherei@2thke stator w nding
arrangenment and the notor magnet - 22 - cooperating therewith are

subst antal | y conpl t*PPeratited Wnerewitheadpskubsgteotiaddtt icomplmtelA

di sk stoee drive as cl ai med | n.any one of the preceding clainms, wherein the
hub is made from a ORPWEELrvhEh{pi thej diski puppertapos tion c| ean area use

after cutting. 6. dig& gtore drive_as claineq i,n Jaim5, wherein said
material is Iight netal. & 915k §FQkedpiveqpe,1admed,ilte @0 iR Ahethe

the 10 preceding cl ai s erein the external c¢irc erenti surface of
the di sk support por???ﬁ33¢%ﬁI%g?ﬁﬁsas§%ﬁ5?§no¥ fu E&ndsdﬂﬁ rﬁ% 2is

finished with- [ cidy: W th. ' I S,,.8. _ A disk
Gtore arive as O Mt FrEEl PhFOR IECH R RbERAIET B Bremny aglia e

turned to size. 9. LA Gksk,st drive as clained in any one of the
pr ecedi ng cl ai ns, mﬁ%ré?% %%e ﬁ&g'is extruded or cast. 10. A disk store

d&iVe as clained ing]aim%iskese€bPe drive as claimed in Claim 5, wherein
said material is light metal. |
7. A disk store drive as claimed in any one of the
10 preceding claims, wherein the external circumferential
surface of the disk support portion,'following assembly
of hub and drive motor, is finished with respect to
centricity'with the rotation axis.
8. A disk store drive as claimed in Claim 7, wherein
15 said surface is ground or turned to size. |
9. A disk store drive as claimed in any one of the
preceding claims, wherein the hub is extruded or cast.
10. A disk store drive as claimed in Claim 9, wherein
the hub is pressed hot on to the magnetic yoke.
&J 20 11. A disk store drive as claimed in any one of the
preceding claims, wherein the magnetic yoke is
annular.
12, A disk store drive as claimed in Claim 11,
wherein a magnetic shield ring is placed in the hub and
25 extends radially inwards substantially from outer axial

end.of the annular yoke.

[T



the hub is pressed hot on to the magnetic yoke, 20 11. A disk store drive
as claihned in any one of the preceding claims, wherein the magnetic yoke is
annul ar. *12. A disk store drive as cl ai mad% Claim 11, wherein a magnetlc .
shield ring is placed in the hub and 25 éxt%ehds radially inwards

substantially fr er,.axi al._end of. the annul ar yoke. -23- 13. A disk
store drive as c?g}' é AASknFtokE (Slfrlt I‘Fe é:gt?dll“}?ga/c’r%lw %%r%% t*E‘Fre
rotor and the hub_are .fixed tqQ a shaf i s rotanag %9 orted ‘a
beari ng arrangen@ﬁ?°391pga§}ad§FVI %Pﬁ?F?%e

stator. 14. A di gk 8horg drhged Q«Jh@t'é?q}énrl'q?a?a{(;ﬂrl]fhedﬁégé 136 ring

bush receiving t I's'S apéd onto gne I C yo 15.

A disk store drifésae:?n 'ak%sgﬁbmewa@ apaasmf dsd® J2enyheERbn the

rotor and the hub are Fotatably nDunted earlng arr angemnent
on a fixed shaftgribe Molbeksthebs . drive as clainmed in Claim15, wherein
| eads for the stator wi nding pass through the fixed 15 shaft or a slot

therein to the ouasi led@kkt Beodll \Gaivk/ asA clisimed Oire CId e B, ChREBFBENI N
any one of Clainms 13 to 16, wherein the bearing arrangenment is seal ed by

a bearing bush receiving the shaft is shaped on to the
hub or the magnetic yoke.
15. A disk store drive as claimed in any one of Claims

10 1 to 12, wherein the rotor and the hub are rotatably
mounted by'means of a bearing arrangement on a fixed
shaft.
16. A disk store drive as claimed in Claim 15, wherein
leads for the stator winding pass through the fixed

15 shaft or a slot therein to the outside of the drive.
17. A disk store drive as claimed in any one of Claims
13 to 16, wherein the bearing arrangement is sealed-by
means of at least one magnetic fluid seal.
18. A disk store drive as claimed in any one of the

20 precéding claims, wherein a control magnet is connected \J
to the unit comprising the rotor and hub, and
cooperates with a stationary, magnetic field-sensitive
rotation position sensor arrangement, which is mounted
on a printed circuit board, which axially faces the

25 side of the unit comprising the rotor and hub, which is

open in the axial direction.
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means of at |east one magnetic fluid seal. 18. A disk store drive as
claimed injany one of the 20 preceding clains, wherein a control magnet is
cobnnected to the unit conprising the rotor and hub, and cooperates with a
stationary, nmagnetic field-sensitive rotaticon psétion sensor arrangenent,
which is nmounted on a printed circuit board, which axially faces the 25
side of ;the unit codPni sitngitske stotmer danidvds ol tived siwpefy i Bnéhefaxha
directi5ﬂ4 - 24 - 19. A-disk«store drive as clainmed in any one of the
precedi ng cl ai ns, wh¥esed inge claiims ofwhemein arhte otaeio dofinkhpes ahdt bater
stator i's at |least 0.35. 20. A disk store drive as clained in Caim19,
wherein 05 sai d rafiigmeserss ofp they statomn i skt steast d@i¥®.as clained in
any one of the preceding clains, wherein the ratio of axial Tength to
external di aneter oROprheAs@dsr stora diiste ms xlaimed skns€bpimdiPyewherein
claimed in Clainbl and ,10 substa%tiau%{ as_ herei nbefore described wth
reference to Fi §dre§319afgt3o 385 Undyitsk &it’ore drive as claimed in Caim1
and substantially ag,hereinhefore described with reference to Figure 3, 15
24, A disk store d?%ﬁe SQ&F%iﬁg 5%14S3§%n§feé%f%ﬂﬁét%ﬂﬂ?@ﬁl?n sog the
~hereinbefore descr'g%gcghﬁggrgﬁgﬁﬁgeewherein the ratio of axial length to

external diameter of the stator is at most 1.
22. A disk store drive as claimed in Claim 1 and

10 substantially as hereinbefore described with reference

W
to Figures 1 and 2.
23, A disk store drive as claimed in Claim 1 and
substantially as hereinbefore described with reference
to Figure 3.

15 24. A disk store drive as claimed in'Ciaim 1 and

substantially as hereinbéfore described with reference
to Figu:e 4.
25. A disk store drive as claimed in Claim 1 and

9 substantially as hereinbefore.described with referencé

'20 to Figure 5.
26. A disk store drive as claimed in Claim 1 and
substanﬁially as hereinbefore described with refereﬁce.
.to Figure 6.
27'-;A disk store drive as claimed in Claim 1 and

25 'subétantially'as hereinbefore described with reference

to Figure 7.
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to Figure 4. 25. A disk store drive as clained.in Claim1 and substantially
as hereinbefare described with reference 20 to Figure 5. 26. A disk store
drive as clainmed in Claim1 and substantially as herei nbefore descri bed
with reference to Figure 6. 27. A disk storad5drive as claimed in aim1
and 25 substantially as hereinbefore described with reference to Figure 7.
-25- 28. . A di sk8stoReddskvestereidiing as claimed indCiabmt anandl | v as
her ei nbefore described with reference to Figure 8. 29. A disk store s
conprising a di sRubgspatdally &5 dexsnbrfPrre degcohbeds wikh prEesansg
clainms having one or .nore di sks received on the hub and | ocated in a clean
area defined withPnFaINESsPrg of the store. 10 15 20 25

29. A disk store comprising a disk store drive as
05 claimed in any one of the preceding claims having one
or more disks received on the hub and located in a

clean area defined within a housing of the store.
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