., cde3eTQL"nV6T6; & A HARD DI SC STORAGE DRI VE The present invention rel ates

to a har e drive. Electric notors fg{ directzlé driving rotary
| oads, Nm m‘m‘wmﬁatlon storage disks requir m' conditions.
'Inthe mar e I'nformation storage di,sk drives, there is a continuing

demand for ct ctness Previously, this demand has been satisfied by
providing drive notors of the external rotor type which could be axially

relatively short. Now them i A HAREEDIST STORAGE DRiWE mat i on storage di sks
to have ever dinnishing dianeters so that the apparatuses which hold them

can al so be conpact. At the sane tine, the notor nust still supply adequate
torque, have a CEmné prasemt mwmﬁoamglatwtorwnamuiscatwa?mt/b.-runni ng
operation and inhibit the passage of dirt particles fromits bearings and
torque-generating regions toward a "clean 15 roont region, all w thout

i ncreasing its oﬁblct{?d matara forddiremtlyidrivingIStaey4pa6E), 208 abi infdroméisna dri ve

mot or f or astBPﬁ@&ans?'é&tﬁré"%Yéé’rgrd%n?* médsxelﬂ thené’agsgo;ﬂ%fomb@@ carried

by a mountin Anout er cupsh rotof 1s houn i on about
the shaft a$@r3dfe '§ké¥'(‘!?s thew%s%tmlen@ﬂem%ﬂﬁsbwmpgctneﬁed to an outer

surface of Phsid@IpthisAtsaant Rgs beeh fset@rrétﬁsylbmmrﬁgtdrwe rhoRf$of thePr ovi ded

e P B A o M
st ]9; ??meltc?g |n gembadiforgthe infoematias stavage dkmastierhaaéjmemmlhmm&lamtw;yr g h the
Ih(r)]used thesih‘ggtehg ﬁsggﬁgﬁ%ne hcﬁ%&@ﬂ%‘\é?ﬁﬂﬁécgge?a@ﬁ)% &{]Fﬁg wn%s at
| east one mmertmwnotorsnmt@gﬁ stipply, addquate torquechave a céitaist mihimkms uppor t ed
on @ gener aghgulbh @{omérﬁamaér{d/ R8b#nRhg 556kiHR an {T%ﬁ.'aﬁ t@é’Bas%gf' ve

not or bei ng seal e fromth ean r e drive

mot or conpr figh PRtiglesfEgr 'taé’Ieiaﬁ'f‘ﬁ@ ap éemqeage%s(egneﬁ%glam foward 3 & @Uppor t

sai d hubs forodrﬁtm‘gnm amywitiout imdreasing e dvesdlfbial dinterisiorpt or defining a
substantially cylindrical air gap therebetween, wherein a cup-shaped

nmounting flange for supporting said stator is arranged substantial ly
coaxi al ly rel ati US-Aet, 860,298 elisaledesax deye saotdr fon @mnagietid disgéaliaogi ang an

xially ext Rfno6as Sortfu LR UGRHIABLS! HoullIfy hihes At ot alpl aces into

sai d recess carrile gnetic' rotor

magnet, wheBlapedEatar i mogratpdderf r%et@rbebwféheﬁaﬁ a%"ttbﬁ séaigr s@id stator is

axi al | y,@xt aigdinatic ¥k MpddrfisImed to anhtEEs @Rt AR rdtorecess, and wherein
the stator is supported within said recess, wherein said rotor is

contiguous with said hub and the pernanent magnetic rotor magnet is |ocated
within said recepgcerdigy tQIthleqdresemahderﬁtkﬁitheP@w ptemda‘d 4 herddisk stordgaher ei n

I h d
The stator BHVPILOTROHIAG Y A PP b8t Ba e e MFan ve o
sai d eent r alstcnage disksccartied bptsaid hgb athednag@di%@iemetdraﬁd Iyavm@aaokean I y
relativ é&h%h%ﬁmerraéd@égﬂrféw M @ﬁgﬁ’ih@ﬁr%# SffoRblorSad Bisks 24

subst an |al{y surround t extends

to axially FR3®AAd s%qdmﬂﬁadwhsrqﬁg@reh@wed dhedwpeaving §dmm@r@"ysau d hub
for rotatiogy Mdrw éoﬂwnowmcﬁrceh@é@bﬂ Basf &ife ﬁ‘%r‘i’r‘iatfﬁﬁst@raﬁea&sﬁ ngitty trghaf t
enabling axi aI apfars?dlsﬂ su orqed on a éhé‘,%?l tﬂa? radlall e-;pendln shou?d%r o? a
reduction i RPEHE PP g y y g
the hub, the drive motor being sealed off from the clean room disk chamber,
30 and the drive motor comprising a shaft defining a central axis and arranged to
support said hub for rotation by the motor, and a stator and a rotor defining a
substantially cylindrical air gap therebetween, wherein a cup-shaped mounting
flange for supporting said stator is arranged substantially coaxially relative to
said central axis, said mounting flange having an axially extending recess
35 defined therein, wherein said rotor faces into said recess, and carries a
generally annular permanent magnetic rotor magnet, wherein said air gap

defined between said rotor and said stator is axially extending and within said

AR
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.diameter of the nmotor. 15 Preferably, the drive notor has a cover disc
whi ch provides a fl awl ess separation or seal of e u b g of the notor
fromthe clean room chanber. An enbodi nent of t%@éf&gb—inventi on will
"heteinafter be described, by way of exagpl e, with reference to the

acconpanyi ng drawing, in which the ao s6le figure shows a section of half
of a drive notor of the invention. In Figure 1 there is shown in section a

drive unit récewlaﬁm \%ﬁéf‘é‘iﬁtH@éta@jf%BhSp@ﬁe@vJ’lﬁfrﬂséw%c %@Felﬁrs'aYcF Thi's

drive unit i ncor or at es rive not avin stanti a

cup- shaped r@FO'HﬁICP Eg'é?ié%lwahtsafd AP aﬁ‘aéh‘P gggparg@qscgag@e Brréf%’rfﬁ%g@et is

deep- drawn lpgateaf wisitiftsaid Mesbe&tanymélawsémm%h@uw@fﬂié Mulrdgnd ar

per manent maﬁnretlc Erllotornma% L e% h se as'ﬁ]&‘ %[B netic return pat h
in a sinul t@nectdPYPreenyey durey efiye e*}‘r{j) $eFMinent nagneti c
rotor nmeégnet 21 is fastened to the |nner surface of a substantially

cylindrical walljn0f, é@\%a%&“ % ﬂﬁigw’ﬁ@ﬁﬂﬁ"ﬁﬁ%drﬂwﬂtﬂﬂget 21 so

term nates approm mat t he e ge 0 open
end of the ¢eAxRllyIsla *M@eto serteal axis, Andrthe s0ter is AEapged pubsigntiallyl i s

spaced fr 0%éé’)@allﬂéﬁtl\@lbfﬁ@c@ﬁtrélf@(@éﬁ@ t@bete'SththF r@lat?v% toPdhd to
connected thereto nd tough

al ternative
pl astics | a?*@s"%”?' surrOL@g gﬁlp(ﬁjgtprg\@@@ng, an‘i)@’i‘%‘@ sa5¥ Sfé?fheﬁegaﬁu nc
adhesi ven Thwallly begombsaid rédurita fargeand & avnanded t© sugporiosdid alubyocentral |y
nmount ed and t din
axially spa%%%tgﬁfpy %ggir@%fg %%G%QBM g%e W%é?r négéf“%’”aﬂ{ %ha'?{;grggﬂl}n%
ri gi dl ynmounaxa! egparation pfball bearings elorr | @mev eatetdbare i@niin 6, 7

I tior phball b therefo Th leacbt dugi e
are nount edd% inclePbEmat 5[Eg|,ned spaci ng onthe inner wall 34 of the central

bore of a hub 11. ThelO 11 is arranged to be rotatable relative to the
shaft5 which is stationary. Preferably the hub 11 is aone-piece part nade

of al unmifi um Theréfatabw. thesinaélm@tbr hé@Ja&sdveams%Smﬁéh@mbudgs aeflamn@éd y into
t he base ofthe b |]-s Bf‘é}tbomr r}ﬂ IS I‘IE th onnec Eh eto, for
exanpl e, c.F%QﬁFF‘ PBr?flsﬁ §rg%lm ﬂgr? 535'?%}9 rﬂﬁy Cé%% ?ron 36
of the hub 11 extendsinto an annul ar groove 37 of an annul ar part 38.

o naned oD 1y A GInerE Bt iRy BN MRkt olrfien B RiscAbOaYE 57

acts asalabyrln bor e
fixed rigidby wayapfm;@mnlﬂ,emm cﬁf@tqncertoslge@pcepméaﬁﬂnatdraglng. ihyeioh tBeat or

| am nat b Ons 54 figIr8 'sAbMR| &/ sdliohlsT Hal 6P Déridd ridRdrast thé adlentidh, sheets, are
fixed with the wnding tothe radial outer side of the annular part

38. 25Hot - setting adhesive or a different plastics is insertedinto the gap
17 between the flraﬁmrreﬁctbdre/\lsrﬂimm |h®d:ﬂd>ﬁﬁkﬂh\ld1mlt hnehicheddrved fom r ecess

12 of the fl f
thevcl ean  SOATPIS et AT ik 2ot AR, Bt dife ThICH IR8Rialedta BREY T1 oM
| nst ead of huttos3d haM@gema@tsstaeualtytmwsmm orctselgaham pted33.ol hetetor
connect,on ah |€§Fé¥ér%ﬂ¥: (E)iéeé%ra\fvﬁrou%ﬁm ‘r“ron%’ﬁ%)ét éﬁ’d ‘é’QFrbuﬁ@@ b Odz'%e'iéﬁi

The nounting rises a cup-shape

havi ng an a@naulay P@Wéﬂﬁ”td@a@é%t@s@t@(em?ﬁﬁﬁt ZHWP&r‘rﬁqu?%aWﬁh%ﬁ‘at%‘@ ic
cup-shaped r&tued pgth iprosiatlitineds! fﬂramed%ulfmomrmnﬁytﬂ@é b¥rraamentar ,

st ally Brojecii e L e DeUng skl 1§ e Akt sudiis sl  sdbaBRt
cont ai ni ng thkndridat wadlof flae e0t82 38f Qriecehdisarface bhihecworshageet 210t or 33.
30 terminates approximately at the edge of the cylindrical wall at theopén end of
the rotor 33. The opposite end surface of the rotor magnet 21 is spaced from
the inner surface of the base of the rotor 33, but alternatively, may be
connected thereto, for example, by a hard and tough plastics layer, for

flan e



The stationary shaft 5 is arranged substantially 10 centrally of the floor
of the recess of the flange 8 and is rigidly inz?ried vm'iEin the central
bore of the projection 39 of the nounting 3fl-ang Jet e surface of the
cup-shaped rotor 33 extends 15 radially inwardly towards the shaft 5,
preferably to extampleverf or Heaywat ting widheisige.19. In this nmanner, the
base surface of the rotor 33 provides magnetic shielding for the disk

chanber adjacent the hub 11, where magnetic information disks, and reading
and 20 recordi ng heathe sdrl vorsPr e harsi we shaifit 5| whdchated, which has a

stationary shaf hasn @i Yer :cegmliaact Lr - et .dLs k
arranged t(g rot%‘%% W tl?]lét/ﬁle“yhu 1,1131):310?%&%%%?% ?Ilﬁgzsﬂt_?gt édhgﬁrﬂ;gg;ﬁﬁent
forms the Upperfhaiae 8 er Mhmtshaf of5 tite SWAPOrtedTha esdelldi skaged which

extends over th@apﬁlrbei)@ﬁ{q'min,i SHONded  ¢ithge Bbwhicn! Arbhiggimnper. a
fl aw ess separation or seal of the upper ball béaring 7 fromthe_"cl ean

room' di sk chareinted 3on pihs/iddft UhdeThehOUuteke c1Bas| oe&PPngaéland al so

Wi thin the rotogepeipgsh@epe; dhe damtdath se re&%te@ﬁinaa,sgchﬁQPBQVided-
This seal or packing extends |ntofthe stator 35 side aof the I’imgeTIE%(.e These
a

stator-si de | aby¢ nt ¥ efeht SLPL Fhe GddFeloPoEgt €4d 2arBlnd

rotor-si gelo Eh@bh_lbﬁllifcénkHi’_Ige?ﬂ% mgq%daiﬂrfalﬁr eledation 86 ﬁndf l@heft
supported on the hup-l1 ke projection of t ange o t he ange
base. Alternativef§lchnhis s?p'?ﬁ oA 4 b ity tﬂ%x@(‘:i‘i’t th h& Aounting

flange 8, for exméppPecéd pd#ts n¥dy ot illumQnih. | Thehhabcasehas aeal or
packi ng i s not %e ured..ln the # | ustrat.ed enbqdi nment,. the genf}ral
-stationary shaftTStiRITRFGEINM t4re P o854 £REhBSpPEEE RED 11
extends, by waytiné bé¢ll-esisdpddierdibr idgernd ke prigjiddtyi eondéctddwnwar dl y
into the apgul ar, groove fornmed hy. the wall | nts.2 nd _38. The hub
11 is arragged {'%95%‘;?9 %?r L%xaasflfalloen’e cal:,%%m(sfr?%{engﬁ%vqﬁ)y %X g? S tgﬁ gP g o
cylindrical surdheen@d. Prefaymablproides iome 36r afhéahei hub diiskxkendepport ed

al so on a 15 ge}qﬂgl Ly %}é‘?&%%]g#&lﬁée 25 fs the ahﬂlﬁl?xl]a}' EQ@ §4p- shaped rotor

33 is held on the shoul 5 O hub from bel ow, and the hub al so
supports the coVeghaped gap tdrfinest fratwesmin Hhe pepdecthenugpernBesbeng 7.

The hub has at Legstspnorasie!dy el 1o uiAGHi0Ratfindd Wheh ol at es

in the sta%l r-si Inth seal projections,” and extends bel ow_the Lower
bal | beari @ 6. CepEnbenPeFR e MHWed Pt e iSordredi SRIAGIYhECt wo

bal | bearings 6aangol1 ke gxépddyian NS cred b iy IFlsqglr gl.ecti on 39
centrally arranged of he,'fla)gg;rgﬁ 8, , which holds the, for example, press-fit

stationary shaf PtaEephpofRsnih atbr PESLeRAP ISt diforthies £9ET BYef t he
annul Ftr pgrt 23g£bggé@?gﬂigcm hefT?qi@étsg,rtcuzvee_ )fix:ed/wlviie-mbituuei szifnalsmgﬂeg, bf or
exanpl e, by nea ue, i s, mounting can .al so conpl i she y
i njecting the eﬂg?rﬁagfﬁgo?uTﬁﬁxﬁg?ﬁzﬁﬁ ﬁﬁF% %ﬁﬂ%?rgfﬁgseggmjnding) t oget her
with at | ed3t thetrseessed adinésive tdwe & |dnifee BntOptlers tiiosdilsg iesereedt i es
75, 76 of the s r. W ndj ver] ai | 1h St j:ng : N %ea
so that there i%§%§ F*%kg%ﬁg% gl?%w%éﬁtT%:eﬁ?%ﬁ#%]%%§%§ ghggéggthgagté?or
wi ndi ng regi on &bd ¥Bei hhper wall of a recess 12 of the flange 8. A
cover disk 41 sealing the mounting of the motor from the
"clean room" environment is arranged on the upper ball
30 bearing 7.
Insteadé of hot-setting adhesive, other plastics can
be used for the connection of motor parts as, for
example, easy to work casting resins.
35

The mounting flange 8 comprises a cup-shaped



21 Cctober 2002 - 6 the "clean roomt. To achieve this casting resinis
injected in the crucial places well and conpactly. The npunting flange 8 is
provided at its extreme 05 outer edge with,a ra&ﬁﬁkﬂﬁﬁﬂﬁﬂﬂﬁcwlor rim 45
which is utilised to fasten the notor 30 into disk infornation st orage
apparatus. In gengrgé, nwtﬁg pém 881 A0y @wﬂxdlmf Kasteek e | over wal |

defining the "clewn rop exanpl e, screws or Ccr ew connecti on.
10 The axi al i nFE@F%i‘Poh“B‘P ‘éhﬂ??et‘,ggd???/egh %r;.%t}orf g}jgrprctﬁﬁcifrs (Wi th

cylindrical ai rTgapflaﬁgess prssi sl QubiiltEarittﬂalllJ)S&anrmIah.e hapbi f1 yaN
i n- hub-notor of the r

i ate space. bet n the, preferable 15
stationary shafPt aﬁﬁcgﬁggoﬁ¥ﬁu€£bé3Ytﬁ% Ty 9&ﬁ??§ﬂgﬁiﬁ) iﬁéﬁkﬁ t he
storage ar Pangesrpéndihgcbutan shsbaoce cuipycH f@ctﬁeﬂtds esm/saudradmlaethxuat space

reaching to the dj acent tor 0 20 The, out neter

cylindrical air Eﬁps?ﬁen H%p@ﬁdgh?Quﬁ ?t&ﬁ?ﬁl Wﬁ#% ﬁ%%les
the stator to befnehe haselaf, tbecaupesmipndrmnﬂoﬁnzﬁxn |s, So-t 0- speak
shifted radial Iy away fromthe shaft axis. The axial proj ections from both

the rotor and stator 25 sides which are axially annularly interdigitated
afong one anot her foFfheoshayiemarynsihaht ch b@uaxréngﬁﬂtﬁuhﬁﬂ&nqﬁﬁlhyunber of

(1 dge- 11 Kke1pr ol 885%9??3,};35? Bhe "p866x Of t?ﬁét Fatiac vgf}-?ech COVer S %d’tc{]h

shaft. This near-s al so receil ves e cover
beari ng space tessepméhé iﬂs¢rbﬁ¢tﬂethtme@herwmr33asbmIoﬁastl’ainy

arrangenent s f$%r§?@@£§ghnggogfsggélﬁ@hﬁggh rg@gn%gngw space fromthe
"cl ean roont. isTradially extending, 1nternedi ate space between 35 the

central shaft and its support and the inner surface of the stator annul us

i's available becauseTBersséSsﬂﬁface 84 {kd ohep- s?rOQg?edteté'&tép P Qi e
radi al ly ser electronagnetlc ield with a Iargfta dlaneter for the
tﬁﬂﬁ

stator anndPus, TRAARLLYE, IPBRTERE FONRFRS Pt ferghlk ts

Enbodi nents of &heehﬂvéﬂéroﬂrhB&?ohbetﬁQV@Iﬁ@ﬂegéhB& ann Nex Basechngent um
requi renent is ghOdUCIb|e ﬁchlev bl e because %he air gap can be kept

large, and -in &A§ Ba88 PYTHBEC dRpehBRnEC o hudr S1IIRGEH i s
dependent upon bhee$ﬂaﬁdafdrzaheoalsbqumeMthsdjaweﬂﬁ)tmﬁ(hunulbn st or age

di sks. Since the %?%dg xggfct9¥?égﬁ §Y§§ éf@ﬂéeraﬁgfﬁ%ad gﬂ&%drlve

di aneter also tgﬂ he power reqU|re or a drive
not or pl acéf |nreherdmbglbeses arepheuegdsting limts. 15 In a drive unit
as described, the dianetrical nonent amof the air gap of an outer rotor
nmotor may be increased as desired, practically at will, through radi al

enl argenent of the aXhal8yiveepshtdillusieaed comiigurkas on. s el efeatieni ng

of the flange copfiguraLsoR b@rytéSﬁﬁa@@rQ%£§n§@hé%£aJ KOBPREL NeSsy because
the bearings 6, 7 and axi al projection 39 are axially, rather than radially

ali gned. 25 Thelﬁréﬁréﬂﬁegrt?ofﬁFaBé VHER neh oot i %%U§FH§ P dhles
rel ativel y2§ood 1tmgaet—h§eahéﬂbeamﬂeheca@lﬁes i ¢hal @%o@ﬁtéxﬁ&l t fermBgaet d:c
|

return path. Gengral Ly, bhe; cup3 LS, Lherelorg, thickst than yould be
the ball bearing 7, is bonded to the hub 11. 1In this
manner, a flawless separation or seal of the upper ball
bearing 7 from the "clean room" disk chamber is
30 provided.

Under the lower ball bearing 6 and also within the
rotor bell-shape, the labyrinth seal 23, 36, 37, 38 is
provided. This seal or packing extends into the stator

33 side of the flange 8. These stator-side labyrinth

elements 23, 38, engage or extend around a rotor-side,



30 In this way, all of the space between the outer surface of the
stationary shaft and the inner wall of the hub fg[ tEE o:!{ Eiit systemis put
.to good use. 35 If the outer hub dianeter Smrst r, ,because of
the ever-di mni ghing diameter. of ithe 1 Octgber 2 -g_ information

st orage di sks, gh%g?q'h]glr'gewi Ffrﬁoja‘ﬁcsto e cﬁsm'zarﬂds %ﬁg%sdip?%%i-‘ggv@nat °ni mum si ze
of a central hohebrlske hpraspictidrerd® it whe fdldngenoralanertnat iflange t he

one- pi ece hub 1 d i Ve, t, s0f. | r enge
magneti c materi %?_Qé_ Ae}?szllct;écu_l %%glrlg’ 4 %l ts&satrf'g%grcggédor?et %\grgggggo?g?ﬁg
recess of the ftangee Snohelind richAangddar f 43 dxampd e prtiontidd eiredeict ion

thereon, apel mayo!oryp Ais Afaddie JGLONRGCHAN A e ndkatQpysidg, casting

resin seal. The notor thus provided, oasts~™a large ratio or air gap
dianetrical dinension to axial length, is, for exanple, a brushless outer

rotor motor With thrge sidi MOs) ¥ O &L Erfya i dnt, €@ hQr <&t dadl se drive, or
for a two- or 15 one-pul se drive provided, such as that described in the

fol | owi ng pat en®tpkRmany S b> 285 dwlidn ther SFCI§E Y SPhaPY) aadd the- PS
23 46 380 and/ opndbs fsc&hdy 0% xdhddle Hy\RRL o3 altS 1€3R8Cit@lel y suitabl e
f®r nmotors_whose, dianeter Dis large conpared to _the overall axial length
L, that isl0D TERARMESKE PERIGEAAN 36/ dagnwWaryd Yagpiecitite@NPHART
nodi fi cations agfocipe VEdIRdd WS tiHe thd g \wntd 1@meat sd@SCrainged 83nd The
illustrated canhbe de. In agiﬁtA cul ar_each fgature descr.i %e? and
illustrated can®¥® ket a‘?’fﬁ%‘ i %P GGG o ARt I‘?“&n%l& e 8Ptnore of any
of the outer feshowep slestts hndandylindtiatledurfazk Qut.0bere20@ablyy _
CLAIM5S 1. A hard disk storage %;Iibs\;ﬁac{jlnsgﬁr.porati ng.a drive notor (30) having
[

a hub (11 ), and®n&Hronor 1§ GURPETH K E 158 PPe@ by said hub,
t he 15 generally flat shoulder 25 of the hub 1ll. The

cup-shaped rotor 33 is held on the shoulder 35 of the
hub from below, and the hub also supports the cover disk
41 that rotates with it over the upper bearing 7. The
hub has at least one axially extending projection 36,

20 which rotates in the stator-side labyrinth seal
projections, and extends below the lower ball bearing 6.
Between the labyrinth seal and the cover disk 41 the two
ball bearings 6 and 7 are axially arranged.

25 The hub-like projection 39 centrally arranged of
the flange 8, which holds the, for example, press—fit
stationary shaft, supports the stator 19. The stator is
set over the annular part 23 (including the axial
groove) to which it is fastened, for example, by means

30 of glue. This mounting can also be accomplished by
injecting the entire stator block (laminated core
grooved winding) together with at least the recessed
part of the flange 8. Outer winding extremities 75, 76
of the stator winding may be overlaid with a casting

35 resin seal so that there is no risk that dirt particles
will move out of the stator winding region 75, 76 into



5 hard di sk storage drive having a clean room chanber adjacent the hub (11
) in which the information storage di sks, and read and recordi ng heads
therefor, are Housed, the hub having a gerae[_allyﬁsgﬁ‘gg&f-&@ portion (24)
which carries at |east one informati on storage disk, with the one or a
first disk suppgid ed: e rarmeral In fdcievieadindlyl ¥a8xtagdiraginshgul der (25)
of the hub) the drive notor (30) 10 hei seal ed off fromthe_clean room
di sk chanber, ahfl 8HE UV &MU G5 15 é"leﬂd &"Eh&PRPESTFLWef i ning a
central axis and arranged to support said hub for rotation by the notor,
and a stator (19) and a rotor, (3 defi ﬁi)n%ta subztantial.Lg cylindrical air
gap therebet ween, SiMPu 2 drit PRGVEAEAgB (8151 ¥ E8PPorti ng
sai d statof3is @itengatheswWishant irdlddalcgpoialdtt oneboat irig 4 ¥RisRi dscentral

axi s, said nounting flange (8) having an axially extending.recess (12)
defined therei n“,‘tg\ﬁeﬁ‘eéqaﬁ%saﬁ(a&)tre& Fg §‘§)t°fraégs ’%ﬁf’odéﬁ dlﬁéegg%t(“ié), and
carries a generstdoyagnrapparqreisandr gengratli,c thdlsobroggreton245)wilher ein

said air gap defined bet said rotor (33), gnd.said, stator (19) is

i 8l 1y extond T SHTSHS o d d plrose i bt n A8, fBe  hibak e Dr (19)
i's supported wfdn rexsmiple20 byecexrewsldr, awserews ceoandctdbar (33) is
contiguousigi th said hub (11 ) and the permanent nagnetic rotor magnet (21
) is located within said recess (12) axially below said flat shoul der (25)
of the hub (11 ), arRherdxigiln isdgignasdes 362 Ziress) duivear exnhgenabet ween
the hub (11 ) aﬂ&% e reof : : ard . di S e ' S
claimed in daim ,pm”gértg’ltrg (t“ﬁé:%)né: ngtnﬁgl?ggpgg'gn{gégc))f {ntgkggrggé%Yﬁ%%) and
stator (19) ar ethe riangedssy retthiec aiuby ofo apnd nahobhretod. oA hhed di sc

storage drive a§a&i§if§“&ﬂﬂéﬂ§é@ﬂ9&%(%bégéﬂﬂ@é%eéwh%hgigrE@@rgglétator (19)

carries a ¥\$]ndi ng arranged substantial'ly coaxially relative to said central

axis, and the rotdriqEsy ishafity gk Fhsuipstant-Repyingagvaingriephtivle to

sai d central awp$1RNkbA GHe Pdreigedlarr@ingleed t!,0whded tansubsbaptiably
surround, said stator w ndi régH&%nd wherein sai d shaft, gSQPext ends axially

beyond said nmour§ fPHiInGY le a%latgéB2CE S6PFBLPYIsEPIERBbL (11 ) for
rotation by saisliatert MdPor FeglorA hard disc storage drive as clainmed in
Claim 3, wherein said shaft (5) is stationary. 21 Cctober 2002 - 10 5. A
hard disc storage drive as clainmed in CCaim3 or Caim4, wherein said hub
(11 ) compt?Pses a cuheshaped Wdtamve tefr wEgmreki cyldhdriablf ackngapnis t he
recess (12) of e j f 8 ng .s arting,the outer rotor (33).
5 6. A hard di s%ggt{%p;ggéieg’rgﬁ \}Jg%g’getc(eai)hr‘r@d%ilﬁ%%%gfm S,Qh\%/%ereg %??ﬁegéf:ator
(19) is supportsthtven Hin eaimdree ey 1@t2) beickise the Lnmetsso&toheisuter
rotor. 7. A har | AF agg iy ;chai,med, sl cedi L m
wher ei n beari nggong%%%, '7)_ flgfl;g%\&ﬁe ul% ngryg%ara arfgg g?\’gt %ggggag%%&, and
wherein the 10 BratarigliPraiedtiianed firoma bisddr ithg sappsr Bngastator the
rotor shaf25beagiduk (khich Ad MBI AR 16N 1033kaligiRhE8AISHRS

directly drive said hub (11 ). 8. A hard disc Storage drive as claimed in
any precedi ng % fP ifP T RO Yo matasy é(‘)’ﬁﬁrcihsgguédcéﬂ)?@haﬁeﬂ r ot or
carrying the gergrgdd ynadbes f 15 RRHHERRNHHtERebRs)Okee HREAREe21 )
which is arranged.to surround the stator (19). and define said axially
extending air g'%ﬁ:)d%ﬁe]rye\}ﬁetweeé’aitg’ec&ﬁ-aéiﬁﬁpéﬁdr 5661 SBAG per ABAENt magneti c
rotor nagnet efrﬁ@ﬁ-is/%%/t a@Eoma Iide rﬁetc@tizgejs mg \gaeéeihnntihg tbasge (8)
conpri ses axj.a of f set _mounting rim . : ar i sc_stprage
G Tve ae cToi mets (A rar SHBHn G o ERAT Mo di A26H: HRRLLCCTER) FRTRor | oes
support neans (2¢d)wdllr dsheanynfaormaatgemensisofage sdipakatiagdoa eeuddindi sc (41
) 1 provided whigh it GlAtablee did e ube ad vhgpgin said rotor is
shaped to form “Or ‘carries, mag &% Shlel I'ng weans for shielding the
stator from said support neans and fromthe di sk chanber. 25

This radially extending, intermediate space between
35 the central shaft and its support and the inner surface

of the stator annulus is available because there is no



30 10. A hard disc storage drive as clainmed in any preceding claim wherein
said seal neans (36, 37, 38) conprise elenents radially within the stator
(19) and axially offset relative to beartngy ﬂea@éiéﬁﬁhﬂiiﬂar said hub (11 )
‘toward the flangew%8). 11. A hard disc_storage drive as clainmed in any
precedi ng cl ai mPegAetei RTPLEFe gy Fadhal by ov i on | eker famagiat isulf isdd
conprise two or JiRheal PhPhe SHRF IR 1 ABSLEL. FdY €M add rSPaRM1AIsONg sai d
shaft (5). 35 12. A hard disc storage drive as clainmed in any precedi ng

claim wherein $8B8 §8nef@r | ¢ | BAMERRERG Tt EOF JRINE OIF & tfCKk- bear i ng

el ement of al um nium which has a | ower surface, and wherein said rotor (33)
conpri ses %scup-shaped 21 Cctober 2002 - 11, rotor of nagnetic naterial
which is helPd firnl yERBOSIMePFHVRE Sh% 1 SRECRELIQR; RAH SKife H9ViRg té0&nent

(25). 13. A har @hdikSenSif¢ 2geséHl i WEm &St &rh o SREi Hémety 1 gne@iued bdleai M
wherein 5 said Zhaf t, éSé is stationary and has first 3{1d second
appr oxi mat el y cOdRFILERR l%x?%Tay%%gF%é LLII R PP b steRt i 1@T9¢ ri @8%nhol e
length, said fi-igt ahgnghse bes Not N@epSR@E L OlipdheniOrd i e t&fr )t h ishafils
mounted in an axi all egtendl ng, r ecess %1% of .said flaneqlke?é\&g, and said
second | ength b Fﬁﬁnﬁﬁg | BT hgrb? T hSRET 1 2 hbYr vitg AL f§< means (6,
7) for sai @0hubiafermatubdrdsaowhydi dhsks, substenttled |yerdemgcuypi ed t her eby.
14. A hard disc,sto e LV ai in_a recedi ng cl ai erein
the mount i ng. {1 SRBERE eRek EnaR o A IELL | Do Bl ! GO 0 AR 8381 S
with a wi nding tenddngett eble rsmatler | os¢ hehst powen areqgsitaents) foand t he
rotor (33) is 1ér&pg%egéf ﬁféé‘éa‘@ntgrlxéaﬂu Sbéfé%%&’t 2 x t%[gd di sc

storage drive as clainmed In any preceding claim erein riveé notor
(30) further codpmises a cover disc (41 ) sealing the nmounting of the notor
fromthe cll@an room di sk chanber. 16. A hard disc storage drive as clained
in any preceding claim wherein a conductor plate and/or a shielding ring
(17) is |ocated betwtenasdrtverpumit nds fdeseellbs], aphe tdiangitrdicad (16) of
the stator, and X I L iSe Of 5 Ar iall itel r

moul ded with pl 3_%@%35 AR Of e 18 %‘93‘5&? & da%t?és%ef}s}%ﬂo‘{rgﬂé’tﬁbéga?e
claimed in any PpREEEAFR] 2% H95iNPRr PFRPaiealbY athe'iprlef dhgisug

substantial ly behkishapRtar&imént 3i ene £ONNELY edbdeRAriEiRidiRr by a
plastics | ayer, wherein the |ayer j ed |nt-0¢ke, annularly,

is appl
radially, o)rb shEEPFEREFaBECA 8. W%a&%e RING 1 QF afe® drid¥%s clai med in any
precedi ng cl ai mconiiegeratite 1ot DtssUf f Bermiss camnexci€ld dondddneeisor nagnet

(21 by a plastigs Lavehe s AL & A fha kA ANLA V0

axially, rather than radially aligned.

25 The iron cup or rotor 33 in the motor housing
provides relatively good magnetic shielding because it
also acts as the magnetic return path. Generally, the
cup 33 is therefore thicker than would be needed for
magnetic shielding.

30
In this way, all of the space between the 6uter
surface of the stationary shaft and the inner wall of
the hub for the output system is put to good use.
35 If the outer hub diameter must become smaller,

_because of the ever-diminishing diameter of the
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Ul c”a] ca] c’\g%'ggtfxgé%ﬁfz:gi\@%ﬁ}?%ﬁﬂ %g%ﬁgéﬂa%;%%ﬁﬁlcﬁﬂ]tealﬂlﬁﬁ%ea]ﬁﬁ'ca] call ca

]ca there is virtually no alternative to the one-piece hub 11
Ul c”a] ca] caDREyBQU)-18dd Kb OHENEE SR | du | 9P Rl Weduritdfedd cal cal caj cal ¢
a

Ul c"a] ca] capegheisicarebprddta] ca] ca]l ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cal cal] caW hF! 940%& () - S109%& ()-S 109B& ()- 109B& ()- 3109B& () -
y{flO%&' .()_ >X zX6! k™ $#10%€BeB& é/) - a$l#10% B[ B& () -
F1098& () --! S 189RERERLT) boardg 43,k syppPortad gy base of the
yz{| }{\ =l k19¥dbs&s( d£3tR&tBankde 80B PR circuit board 43 has a.
printed circuit thereon, and may form part of the
10 connection of the stator-side casting resin seal. The
motor thus provided, which boasts a large ratio or air
gap diametrical dimension to axial length, is, for
example, a brushless outer rotor motor with three strings
provided for a three-or-six pulse drive, or for a two- or
15 one-pulse drive provided, such as that described in the
following patent documents DE-05 22 25 442;
(offenlagungschaft) and DE-PS 23 46 380 and/or DE-PS 23 14

259,

20 The invention is especially suitable for motors whose
diameter D is large compared to the overall axial length L,
that is, D/L amounts to at least 2.

It will be appreciated that modifications and
25 variations to the invention as described and illustrated
can be made. 1In particular each feature described and
1llustrated can be used alone or in conjunction with any
one or more of any of the outer features described and
illustrated. L
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0 1 A b 8 g g 01
)sM PO%B%?'(‘Q d%ﬁ iy, &“é%ﬂ F@%M’ aher, ansttﬁﬂ Me motor (30)
élllaosﬁ) %0(()/ G)&&sMrﬁﬁﬁ‘B&g(a) shaff(5) elefifPigkcéntral ' axid érﬂf@#ao 0d ed7 td:i.u/ &rf(lfﬁ@&xub) " Xvu
0
610% & () - X r°??°6%fﬁ‘%%‘2}%@]°?‘{ bl geigng? %’P%f (33) g ollrje IO
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said central axis, said mounting flange (8) having an axially extending recess
(12) defined therein, wherein said rotor (33) faces into said recess (12), and
carries a generally annular permanent magnetic rotor magnet (21), wherein said
air gap defined between said rotor (33) and said stator (19) is axially extending
and within said recess (12), and wherein the stator (19) is supported within said
20 recess (12), wherein said rotor (33) is contiguous with said hub (11) and the
permanent magnetic rotor magnet (21) is located within said recess (12) axially
below said fiat shoulder (25) of the hub (11), and wherein seal means (36, 37,
38) are arranged between the hub (11) and the stator (19).

25 2. A hard disc storage drive as claimed in Claim 1, wherein the magnetic
components of the rotor (33) and stator (19) are arranged symmetrically to one
another.

3. A hard disc storage drive as claimed in Claim 1 or Claim 2, wherein the
30 stator (19) carries a winding arranged substantially coaxially relative to said
central axis, and the rotor (33) is arranged substantially coaxially relative to said
central axis and to be external relative to, and to substantially surround, said
stator winding, and wherein said shaft (5) extends axially beyond said mounting
flange and is arranged to support said hub (11) for rotation by said rotor (33).
35
4, A hard disc storage drive as claimed in Claim 3, wherein said shaft (5) is
stationary.
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6. A hard disc storage drive as claimed in Claim 5, wherein the stator (19)
is supported within said recess (12) within the limits of the outer rotor.

7. A hard disc storage drive as claimed in any preceding claim, wherein
bearing means (6, 7) for the hub are arranged on the shaft (5), and wherein the
stator (19) is fitted to a bearing support part for the rotor shaft bearing (6, 7) and
wherein the rotor (33) is arranged to directly drive said hub (11).

8. A hard disc storage drive as claimed in any preceding claim, wherein the
rotor (33) comprises a cup-shaped rotor carrying the generally annular
permanent magnetic rotor magnet (21) which is arranged to surround the stator
(19) and define said axially extending air gap therewith, said cup-shaped rotor
and permanent magnetic rotor magnet effectively covering the stator, and
wherein the flange (8) comprises an axially offset mounting rim (45).

9. A hard disc storage drive as claimed in any preceding claim, wherein
said hub (11) comprises support means (24) for the information storage disks,
and a cover disc (41) is provided which is rotatable with the hub, and wherein
said rotor is shaped to form, or carries, magnetic shielding means for shielding
the stator from said support means and from the disk chamber.

10. A hard disc storage drive as claimed in any preceding claim, wherein
said seal means (36, 37, 38) comprise elements radially within the stator (19)
and axially offset relative to bearing means (6, 7) for said hub (11) toward the
flange (8).

11. A hard disc storage drive as claimed in any preceding clairﬁ, wherein
bearing means are provided for said hub and comprise two or more rotor shaft
bearings (6, 7) axially spaced along said shaft (5).

12. A hard disc storage drive as claimed in any preceding claim, wherein
said generally flat shoulder is formed on a disk-bearing element of aluminium
which has a lower surface, and wherein said rotor (33) comprises a cup-shaped
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mounting flange (8) has a relatively large area, and the stator (19) with a
winding is connected rigidly to the stationary shaft (5), and the rotor (33) is
15  rotatable relative to said shaft.

15. A hard disc storage drive as claimed in any preceding claim, wherein the
drive motor (30) further comprises a cover disc (41) sealing the mounting of the
motor from the clean room disk chamber.

20
16. A hard disc storage drive as claimed in any preceding claim, wherein a
conductor plate and/or a shielding ring (17) is located between said mounting
flange (8) and the winding (16) of the stator, and for example, is or are partially
or entirely cast or moulded with plastics on both sides.

25
17. A hard disc storage drive as claimed in any preceding claim, wherein
parts of the preferably, substantially bell-shaped rotor (33) are connected to
each other by a plastics layer, wherein the layer is applied point-like, annularly,
radially, or sheetlike.

30
18. A hard disc storage drive as claimed in any preceding clairﬁ, wherein the
rotor surface is connected to the rotor magnet (21) by a plastics layer.



