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AN ELECTRI C DRI VE MOTOR The present ifivention relates to an electric drive

motor. 5% * ~ Electric motors for directly driving rotary |oads, such as
i nformati on storage disks, require "clean roonm conditions. In the mar ket
for information storage disk drives, there is a continuing deng 42t & bggl

conpactness. Previ-ously, this demand has been satisfied by providing drive
notors of the external 10 rotor type, which’ could be axially relatively

short:. Now there is demand fgg Epg &.ﬁ&ermtlw warage di sks to have
ever - di ni shing dianeters so Tf i par at uses

UR
be conpact. At the sanme ting, the rmtor rrust still supply adequate torque,

I ch hold them can al so
have a certain mphie"gredat 2hvéatiofPrBNAEEEaHd a&i@&b@ﬁﬁ@ﬁ&gv@pﬁb%bkon
and inhibit the passage of dirt particles fromits bearings and

torque-generating regions toward a "clean roont region, all wthout
i ncreas§ng its ordiedtri’xintltoksrefer Q'mré?@tly drivmgordtagyt Doaae,psa&ant

h ded I ' . n
def i ning a BErEpEPrRpEion-orbRele Fhoks, Hadlfid Gtis Sy Poehe Pefistivbey |
coaxi al 'y rZhatthee niarlest dfoeninibmnits.pnalsd:cufamt clisk rmsu'bbeaﬁ_t isl |y
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to, and to sSu Surroun stator wi ndin fein a nounting
flange for bagpbeemgatisfindthy P@ﬁ*@%éﬂr-‘sﬁ%s‘{@?@?ﬁl o thaxearpynal
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for rotation by s not or, wherein sai d rmuntlngflan

axi al |y ext ¥herRy Fec8e9asg: (ki dEhen i nfomakiqny FFoF ﬁﬁd%s'"ﬁ% e Opave
conpa;; se\?vh ae&&m&gﬂ%ﬁ@ dm‘aﬂwueéd i g0 riay ithle wlbpahamu@ge@cmmm boddi d
rec erein sai conprlses i r|n el enment vin

subst anti al PSP feR 131X RRIFRGP PS\%E 2\%% e, rf'd%?@lﬁg §t§ L™ X0ed
rotor has 3stila suipplyntadedquatedtargyeexbawel ggq:e:st@snam.namuyk phgudear
base Wh.gh Wﬂl'o%@n%:%n? aku(&\’\gﬁ:ogléht-%%%nqtngsgbgrglﬁgoiﬁ £93%ifbit the passage

of dirt particles from its bearings and torque-generating

regions toward a "clean room" region, all without increasing
its overall axial dimension.

20 | According to the present invention there is provided an

- electric drive motor comprising a shaft defining a centrél

: axis, a stator carrying .a winding arranged substantially

- coaxially relative to said central axis, and a rotor arranged

. substantially coaxially relative to said central axis and to

\ /25 be external relative to, and to substantially surround, said

‘'stator winding, wherein a mounting flange for supporting said

stator is arranged substantially coaxially relative to said

central axis, and said shaft is arranged to support a hub for

rotation by said motor, wherein 'said mounting flange has an

30 axially extending recess surrounded by a mounting rim, and

said rotor comprises a cup-shaped rotor of magnetic material

which projects into said recess, wherein said hub comprises

a disk-bearing element having a substantially radially

extending lower surface, and wherein said cup-shaped rotor has

35 a substantially radially extendirig, substantially planar base
with which said lower surface of said hub is engaged.



-2- In-an enbodi nent, said nounting rimof said nounting flange.is | o
substantially radially aligned with said planar base of the rotor. 5 ln'an
enbodi ment, the nounting flange has an axially- deepened tank form which
facilitates the provision of the rmgunting rim which is preferably axially
offset relative to said recess. As this rimis aligned substantially in the
back 10 pl ane of the rotor, axial |engthening of the notor is avoided.
The offset nmounting rimtogether with the rotor may be arranged to provide
an approxi mation of an outer |abyrinth seal for dust particles from ty€ :
nmot or and plovialkr ewmpedimentagrsrid wmbusltdngg.rikd €fefsaiabl pountdngot or has
a st atieqna - y Lok raf 4 f. I | central
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di anet ©f &he;mot@R-or. 20 In a preferred enbodi nent, a conductor plate
ang/or a shielding ring is |ocated between said nounting flange and the

wi nding of the stator, and for exanple, is or_are partially or entirely
cast or mouldedRi ERPpRiBents Fhe,RPRTIRG. f2ange has mnfaxipldy-parts of
t he cupeepened roank ToemC Whicsh efacilitates the provision of the

mounting rim, which is preferably axially-offset relative to
said recess. As this rim is aligned~substantially in the back
10 plane of the rotor, axial lengthenihg of the motor is avoided.
The offset mounting rim together with the rotor may be
arranged to provide an approximation of an outer labyrinth
seal for dust particles from the motor and provide-superior
magnetic shielding. - ' ' '

15
Preferably, the motor has a stationary shaft enabling
axial separation of ball bearings and a central annulus of the
‘flénge. This may lead to a corresponding reduction in:the
diameter of the motor. | |
20

In a preferred embodiment, a conductor plate and/or a
shielding ring is located between said.mounting flange and the
Winding of the stator, and for example, is or are partiaily
or entirely cast or moulded with plastics on both sides.

25 . - \J



to each ot her .by a plastlcs | ayer, wherein the layer is apprled pdi nt - rlke
annul ar L y: radlally or 'sheetlike. -5 The rotor surface may be
connected to a rotor nmagnet by way of a plastics layer. In a preferred.
enbodi ment, the magnetic conponents or the rotor and stator are arranged
symetrically to one another. 10 An enbgdi nent of the present invention

wi |l hereinafter be described, by way of exanple, with reference to the
acconpanying drawi ng, in mhlch the sol e Figure shows. a section of half of a

drive ator. of tp@ef&i‘ﬁﬂi& pai‘%s PgF]tﬂw 3u% Egsg‘adk%%‘}‘""&ﬂe” téé#%@

drive unit which serves as a storage drive
drive unit t9ceasdy aothen dm ve milﬁtmﬁ hdayes.a whexeint the ylayver sisped

or bel |- shaggeh s 880podas-Tlife! Obfhuidely Praillily, 4 sHtgsgrgigun out of

soft iron sheet and surrounds a general 'y annul ar “per manent magnetic rotor
magnet 21. The permanent magnetic rotor magnet 21 is fastened to the |nner

surface of a sub@heni-bebkysaﬂhaér &9 béAktbnflected el @' rétorOnR
surface of the r term nates approximately at the 2 edge of

the cylindr¥e#I© ?ngggicﬁgsoééﬁeé'nd of the rotor 33. The opposite end
surface of the rotor magnet 21 is spaced fromthe inner surface of the base

of the rotor 33, e,
by a hard and toﬁgué asiiel cS 4ayer 1{‘;% gﬁ%@&%&ﬂ;ﬁ%&ﬁéﬁ?eﬂgéﬁm
adhesi ve. Thetdri asdrrsttartosoams axrenged smmuoglémgcamnalawmrﬁ ally
mount and fixed to a mounting flange 8. The shaft ‘5 supports axially
spaced ball bearings 6, Z the inner rings 35 of which are rigidly
mounted on the shgfemBodiment ek PPn§§e§PnfthénU&PF19@aWﬁds hgreinafter

nmounted at BeplaskdLIBeded by way of example, with reference to the
accompanying drawing, in which the sole Figure shows a section
of half of a drive motor of the invention.
15 ' _

In Figure 1 there is shown in section a drive unit which
serves, for example, as a hard disk storage drive. The drive
unit incorporates a drive motor 30 having a substantially cup-
shaped or bell-shaped rotor 33. The rotor 33 is preferably

20 deep-drawn out of soft iron sheet and surrounds a generally
annular permanent magnetic rotor magnet 21. The permanent
magnetic rotor magnet 21 is fastened to the inner surface of
a :substantially cylindrical wall of the rotor 33. One end

W surface of the rotor magnet 21 terminates approximatély'at the

25 edge of the cylindrical wall at the open 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 plast:.cs 1ayer, for example of a hot-sett:.ng

30 adhesive. '

The drive motor 30 has a shaft 5 which is substantially

centrally mounted and fixed to a mounting flange 8. The shaft

5 supports axially spaced ball bearings 6, 7, the inner rings

35 of which are rigidly mounted on the shaft 5. The outer rings
of the ball bearings 6, 7, are mounted at a predetermined
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-4- spacing on the inner wall 34 of the central botr & of the Hub 110 The
hub 11 is arranged to be rotatable relative to the'shdft 5 which is @ _
stationary. Preferably the hub 11 is a one- piece part nade of alum ni-um
The hub 11 has a first 5 projection 35 extending centrally into the base of
the bell- shaped rotor 33 and is ~4x dly connect ed thereto, for exanple,-
circunferentially by sputtering or gluing. A second projection 36
of the hub 11 extends into an annul ar groove 37 of an annular part 38.. A

U- shapggagangd %fzi R9é biin&ensale é@ ofpfabeebheﬂai%%% die @nuhah Onedve
37 act as rinth., seal. ceptral ﬁs of t e a,nnul ar. gart 38 is

a
fi xed gl drr?ec 3%/‘3’ heb-+% k%r’ﬁ?ﬁ?% tFBn §9r8ftaft he st ator
| ani nashat $9whAachf esabltatianhhq fopﬁeﬁérabgyowechﬁbark :D§ shmés are

f ed th the nd he,radial 15 t t he_anpul a art
IX Wti'eggtt?'ﬂﬁ ad'lff‘b‘g? a&“ﬂf"#’?‘@?‘ént #%sﬁ"l‘é d‘@' %‘?«?rtgd ?ﬁf%{:tﬁe gap
175bet progjecttd.on QSgeaﬂemﬁng mhn‘lg'addad irtarthe baserof the |bella recess

12 Of %ggﬁkhaﬂg‘i:& 33'%&8 g ebkdat @ﬁ%&’éﬂ“ 0% aHik?Jﬁ gotor from

room envi ronrre on the earing 7.
| nst easispum@@rmtaa#glmdrmsu v%},m'stﬁeamgl a9Fi cslb‘&ﬁgbe usébl fepcend

Connecbbaﬂe%fti'&i% BE khedBhubl 21 &%BERES. i&EéYaﬁChMiSaﬁ 66ge i Ns. 25
The nounting flange 8corrpr|sesacu sha edflgg %\él an axially

ext endPig 3% ARRUIAY | RaYt: R8-ci P YT %ﬂ’ﬁ@hg?ﬁe e gne ﬁ’@&‘ﬁﬁ‘br

pLOj ecbﬁo;edﬂi@rf Iaamm:d% the anﬁuhai-agi-oabéyaanau:ker asd alléby:p:[ﬂtnct i ng
rim 81 _having
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rigidly to a hub- 11ke pro;ect:.on 39 of the mounting flang_e 8. L
Stator 1aminations 1'9,- prefer_:ably in the form of a grooved
stack of sheets, are fixed with the winding to the radial
15 outer side of thé annular part 38. Hot-setting adhesive or
a different plastics is insérted into the gap 17 between the
flange-s:.ded winding head 16 and the inner wall of a recess
12 of the flange 8.. A cover disk 41 seal.i_.ng. the mounting of
the motor from the "clean room" environment is arranged on the
20 upper ball bearing 7. -

Instead of th-s;;tting adhesive, other plastics can be
used for the connection of motor parts as, for example, easy
to work casting resi_ns. _ L
25 . _ __
The mounting flange 8 comprises a cup-shaped flange
having an axially extending recess defined therein into which
the cup-shaped rotor 33 projects. The flange 8 has a
substantially annular, axially projecting rim 81 having a
30 substantially radially extending outer surface which extends
substantially in the same plane as that containing the outer
surface 32 of the base of the cup-shaped rotor 33.

The stationary shaft 5 .is arranged substantially
35 centrally of the floor of the recess of the flange 8 and is.
rigidly inserted within the central bore of the projection 39



surface 32 of ,the base of the cup- shaped rotor 33. The’ statlonary "shafl °5 -,
i s arranged substantlally 35- centrally of the floor of the recess of the
flange 8 and is rigidly inserted within the central bore of the projection
39 -5- of the nmounting flange 8. The base surface of the cup-shaped
rotor 33 extends radially inwardly towB-<s the shaft 5, preferably to
extend 5 over or beyond the windings 19. |In this manner, the base
surface of the rotor 33 provides magnetic shielding. for the disk chanber
adj acenty t B hpla Tbuniisy fﬁgﬁﬁg g. i nformation disks, and reading and
recordi ng heads are housed The drive unit |Ilustrated whi ch has
a stationary shaft, has a very conpact arrangenent. A cover dISk 41 i's

?rrangteﬁ to rotmﬁew':athet fﬁhﬂ&béloff atflféihagbh?hhb%' ke teoted amogi{ﬁe%as ]
or ns e u er i on e : e cover, di s ioC
ext ends ovﬁggﬁﬁéaﬁéﬂ'qﬁﬁéi%g 9“3F8 bgﬁﬁeﬁﬂfg%i§ ﬁ o gktrpd
manners a blvm s bependt ithe avirsdingsf 18he uppeth.i:al ,ngtlYefbaset he
"clean roo [ 3 3 S
arranged be t".hﬂ< cﬁ; f)bém gggﬁﬂi@ é so ext en&dE‘? nfz'%rt ﬁhb
space defi ﬁéﬁ%y’h?mhﬁt Lq&:baeﬁn?a tslm d%ularﬁlwwhmﬁe tpRopetigsinformpation

nmounting fla3aee,8 add) Adiaing Usdd ak&co | HBBds hPe Kefkeadl. stationary 5
shaft 5 is held in the projection 39, and the one piece hub 11 extends, by

way of at least the ridge-like projection 36, downwardly into the annular
grooveof or red wirhd driike anitl 21lesetiad8d, Mieidhhalsl a stat&aﬁeegr shatenry
at | east Oﬂa dIS not shown) on its oupgr_qgllndrlgg ﬁu&iace
Pref erabl v y compact arrangement. cover dis is arranged

o/ to rotate with the hub 11, and in the illustrated embodiment
forms the upper axial termination of the hub 1l.. The cover
disk 41, which extends over the ball bearing 7, is bonded to

15 the hub 11. In this manner, a flawless separation or seal of

the upper ball bearing 7 from the "clean room " disk chamber
is provided.

_ . The labyrinth seal 36, 37, 38 is arranged below the lower
20 ball bearing 6 and also extends into the space defined by said
cup-shaped rotor and within the recess in the mounting flange

8.

. In the illustrated embodiment, the central stationary
&fs shaft 5 is held in the projection 39, and the one piece hub
11 extends, by way of at least the ridge-like projection 36,
downwardly into the annular groove formed within the annular

part 38. The hub 11 is arranged to carry at least one disk

(not shown) on its outer cylindrical surface 24. Preferably,

30 the one or the first disk is supported also on a generally
flat shoulder 25 of the hub 11. 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 projedtibn.36 of the hub is rotatable

35 relative to the annular part 38 and extends lower than the
lower ball bearing 6. Between the labyrirth seal and the



30 the one or the first disk is supported also on a genefal Ty fTat
shoul der 25 of the hub 11. The cup-shaped rotor 33 i$ held on theshaul-der
35 of the hub from bel ow, and the hub al so supports the cover disk 41 that
rotates with it over the upper bearing 7. The projection 36 of the hub is
rotatable 35  relative to the annBlrar part 38 and extends |ower than the
| ower ball bearing 6. Between the labyrinth seal and the . . -6- cover
disk 41 the two ball bearings 6 and 7 are axially arranged. The hub-1jke
proj eciowdic 3Qilsk 41 aRgRd €06t LAlly Béaiifgh B Uahany f a2l AWy hokds,
for exanpl e %y a press-fit, the stationary shaft. The stator 19 is

faste Qg? t annular_part 38, for exanple, by neans of glue. This
nounting can- also be acconpli:shed by injecting the entire stator bl ock

| ani nat d | d
(L pat o0 0 nabOPIRY WeBdeRa 038 1Y abrbliglly LRgiled ity Wk atigoesse
wishdi mgomyim gei 8 and theldsstfox) exanplecly & nuesstiite tlye no ri sk

t hat dé'EétP&Eéif;?' Sha¥t.! Tae SLitY 19018t 2h8tettblUitRI tHeidthuPar 76 i NtO
the "cl ean r&e To achieve this- castgﬁf resinis |njected In the cruci al

15  [R3EEs3hel FormEXARLR | DY mReEnfo @ i HPe4 anfRis MOURTIRTSGAML its
extr enzlso!t Be. %t&eowltsmedawyalupja;emmmher dritired  $hbebr Dlodki sed to

Goner o TOEHPRESS Bhrel ol YRR CEogbBhes W ERRTAY Waas o ng (he

"0 eanrecessed fpartxafipthe ﬁyang;e_@u or0wtear nelndiowg @cttmami ties (X5, . :

enbodi.;@rgf '%ﬂé’%iﬂ&dwiﬁﬁinasﬁaf%’b %e[%c?fwith. a casting resin
seal so that there is no risk that dirt particles will move o
out of the stator winding region 75, 76 :i_.ntb_ the "clean room".

-.- . o

To achieve this casting resin is injected in the crucial
15 places well and compactly.

- The mounting flange 8 is provided at its extreme outer
edge with a radial projection or rim 45 which is utilised to
fasten the motor 30 into disk information storage apparatus.

20 In general, this projection 45 will be connected to a lower
wall defining the "clean room", for example, by screw or a
screw-connection.

In the embodiment illustrated, full use can be made of

25 the radial spacing between the preferably stationary shaft

5 and the inner wall of the cylindrical hub. For example, the

radial spacing, and the entire available axial space to the
adjacent motor region can be used for storage.- '

30 The outer diameter of the cylindrical air gap is not the
same as the hub diameter. This enables the inner stator
surface to be shifted radially away from the shaft axis. The
axial projections from both the rotor and stator sides which
are axially annularly interdigitated among one another for

35 rotary motion (which could also be a larger number of ridge-
like projections) are arranged radially between the stator and



25 the radial spacing between the preferably statiofaty-Shaft 5 and th

i nner ‘wal t ‘of the cylindrical hub. For exanple, the radial spacing, and the .
entire avail abl e axial space to the adjacent notor region can be used for
storage.- 30 The outer dianmeter of the cylindrical air gap is not
the same as the hub dianeter. This er@bl-es the inner stator surface to be
shifted radially away fromthe shaft axis. The axial projections from both
the rgtor and stator sides which are axially annularly interdigitated anong

one amsLhCleddr sidee. ! Olitfds BELLNshWRieC keiiid! 2189 PECA1LEEI he SHIRE: Of
ridge- like projections) are arranged radi y between the stator an
-7- the shafhichgpversthe hgaringspace sto riepaxate tife fxom thei"Gleawvers

the beari ngrsoits 48 WEPR' akCahly sfPHhhbRentscZor’ eeParatin(f!dr Fealing
arrangenent g for segaratlng or sealing %peul ner notor, space fromthe

"cl ean roontResiRNEE MOXEL| space; Erom,ihe nF&Q?éﬂirﬁ%“ space between the
centralsshaft and its support and the inner surface of the stator annulus

i s avail abl e bec e there,ibs no.need to RPrQvi radial | v wider

el ectronmagnetic ?#i?drgg%a%H¥ %ﬁtegﬁéﬁ%ﬁagggﬁgﬁgngt 5 §F¥%“%ﬁ§%¥¥a the
Enbodi nment scesitral shafitt iand hitse suppattasndgdhehainneri surfaced oforhe um
requl re”entstétB{—O%uPi@s(i%h'gayﬁ%ﬁbi?&c%éfa' U %h%r%fipi@%fexvxﬁ&at to

|l arge, and In any case Is not 1 ependent upon hu I anet er Ich Is

dependent uwpeevide saarkrdinllyi onidewuielemtremagnetis orfieldn £anr khe

di sks.1 @ NCEamilBatead8kat oS mhghetds a@ckemal | er di sks, output drive. |
di aneter also tending to be smaller, so the power requirenents for a drive

nmot or placed in the hub is set at pre-existing
Y Embodiments of the invention have the advantage that an

increased momentum requirement is producible (achievable

because the air gap can be kept large, and in any case is not
15 dependent upon hub diameter) which is dependent upon the

Standardisation requirements for information storage disks.

Since the tendency is towards ever-smaller disks, output drive

diameter also tending to be smaller, so the power requirements

for a drive motor placed in the hub is set at pre-existing
20 limits.

In a drive unit as described, the diametrical moment arm
of the air gap of an outer rotor motor may be increased as
desired, practically at will, through radial enlargement of
25 the axially deepened flange configuration. The deepening of

the flange 'configuration in itself permits- an axial

compactness because the bearings 6, 7 and axial projection 39

are axially, rather than radially aligned.

30 The iron cup-shaped 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
thicker than would be needed for magnetic shielding.

35 - In this way, all of the space between the outer surface
of the stationary shaft and the inner wall o6f the hub for the
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20 limits. In a’drive unit as described, the dianetrical” mdhent® armof
the air gap of an outer rotor notor may be i ncreaséd as desired, ce -
practically at will, through radial enlargenent of 25 the axial | y

deepened fl ange configuration. The deepening of the flange configuration
initself permts an axial conpact®ess because the bearings 6, 7 and axial
projection 39 are axially, rather than radially aligned. 30 The iron
cup-shaped rotor 33 in the notor housing provides relatively good nagnetic
shi el doutpbecaystem isl potatios good lusewmgnetic return path. General | yythe
cup 33 is thicker than woul d be needed for magnetic shielding. 35 In
this way, all of the space between the outer surface of the-stationary
shaft and tR€ ithecouten hub tdiameter gnusticbecome. swaljexr,syacanse put to

good Use. the Mﬁ'ﬁrﬁgﬁl f‘@iﬁe{%to?eiﬁgeiﬁfﬁkhﬁ%ﬁ.oﬁe Soxagd the

ever-dimni sh mg GI anet er he information staqorage 5 di sks,, and

t Rr evitiBkEr s8R Pﬁrﬁwgﬁhnglmé diminishing sizesabove a3, madmum hol e
gust bﬁ:.ﬁet gft rwreengranrmléd mmfx: abées&&tl\u;éz@t:te Oiethaday hub 11 as
escri abo made out 0 a rrane neti.c rraterl

A ci rcﬂf‘? r'x'gv%%f’sggﬁp%?f@ﬁeﬁﬁ Ji‘ﬁ]é i)ﬁ ‘?fgﬁ?ee{&o"%'f "E"'hg’? | ange 8.
The cimadet obtaot 1dwhraremangnod akgnettic tma-tl'emimim and may form part of
the connection of the stator- side casting resin seal. The notor thus

provi ded, which boasts a large ratio or air gap dianetrical dinension to
BdPal 15 Repirauitsboand 43X dmisupperted Pncthedbase obHithe macessith .

three gkrtREssPhAyedsd f%eac‘ﬂ{:ﬁﬁ’tobb%ﬂ e $asdal peinted Virkedi0- OF
one- puI se drive provided, such as that  described,in
thereon, and may form part of the connection of the stator- o’
side casting resin seal. The motor thus provided, which
boasts a large ratio or air gap diametrical dimension to axial
15 length, is, for example, a brushless oute:_f rotor motor with
three strings provided for a _three-b_r-_six pulse drive, or for
a two- or one-pulse drive provided, such as that described in
the following patent documents DE-05 22 25 442;

(offenlagungshaft) 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.
25 It will be appreciated that modifications and variations ;V
to the invention as described and illustrated can be made.
30

35



thes following patent documents DE-05 22 25 442; (offenl agungshaff)

and DE-PS 23 46 380 and/or 'DE-PS 23 14 259. 20 The invention is especially -

suitable for notors whose dianmeter Dis |arge conpare axi a

|l ength L, that is, DL amounts to at |east 2. 25 wi |l be
appreciated that nodifications and vari “4Tons to the mHM"”HI"ﬂ ”IIES,H" bed -
and illustrated can be nade. 30 35 - 9 -

L M S * CLAIM5S 1. An electrlc drive notor conpr|5|ng a shaft

defi nl,@g a central axis, a stator @AA&L@Q a.~winding arranged 5

substantially coaxially reI at Ive to said central axis, and a rotor arranged
substantially coaxially relative to said central axis and to be externa
rel ative tol-andAPodQstindf i driye a@tcsurPmPELsing seasbpftuidefiining a

Subst angial ek PSS e o RResE [Bextiny 8L Mgl e fnged
subs an |a axi a el ative to.saj X1
arrange éHﬁgBPFlé]ﬁﬂb gL i TR BIER BOntR R  ComEr Rl xkFd #Bndi ng

flange has BOLOXI atfraagéandsaostaaﬁamqrrwaekadmy aramai&;iv%g] ﬂﬁm sand
Thto 15 cSPHCFBIec X iherRth S 0 b CUPIIGLs TRt B eaitng Slnekp
havi ng a subsbatanililal liyadisarrnound ,endsanig | Mtsnrfmhmlm,d witesee ins aad
cup-shaped £8llksRAS 213HAR! aBbial Lokt %égﬁndgegtowa; adifhhdea
pl anar base wth | ower suftacCce of sal 'S e
10 substantlally coaxially relative to said central axis, and
said shaft is arranged to support a hub for rotatlon by said
&J motor, wherein said mounting flange has an axially extending
recess surrounded by a mounting rim, and said rotor comprises
a cup-shaped rotor of magnetic material which projects into
15 'said recess, wherein said hub comprises a disk-bearing element
having a substantiélly radially extending lower surface, and
wherein said cup-shaped rotor has a substantially radially
extending, substantially planar base with which said lower
surface of said hub is engaged. o '
20
2. An electric drive motor as claimed in Claim 1, wherein
said mounting rim of said mounting flahge is substanfially

radially aligned with said planar base of said rotor.

k!ﬁs 3.. An electric drive motor as claimed in Claim 2, wherein
said mounting rim of said mounting flange is axially offset
relative to said recess and, together with said rotor,
provides an approximation to an outer labyrinth seal.

30 4. An electric drive motor as claimed in any preceding
claim, wherein said shaft is stationary and extends beyond
said stator, and wherein bearing means are arranged on said
shaft on which said hub is supported.

35 5. An electric drive motor as claimed in any preceding
claim, wherein said stator is supported within said recess in



20 2.  An electric drive notor as clained in Clalml V\/nereln sald i
nmounting rimof said nounting flange |s sub&t—aﬁr&ﬁl"m allgned wi t h

sai d planar base of said rotor. 25 ) tor as
claimed in Claim2, wherein said nﬂy_ntl ng rr\‘r‘%ﬁaﬂ |““§“m1“| g flange is
axially offset relative to said recess and er W|tF1 s’al rotor,

provi des an approximation to an outer |abyrinth seal. . An eI ectric

drive tor as ¢lained in a Ialm wherei n sald shaft I S
st at i o?rg? ARG hi 48P H) %’ 3:%& 2‘3’ s rf \ﬁ?@‘l‘i TPy | ng rreans Jonve
arranged on said shaft on which said hub |s supported. 35

el ect rdc drA e cqrfcs §E§bgeq“6£b9ngspr#§ﬂﬁéw ghalé%%w@?rég d st at or

is supporte I n""Sai d recess M S
* t he ghadn, mgheramge saidhicup+tshaped txoter sis ddeepodrasn, Af aaftric

drg ve Jot0ce ﬁla%éﬁ@v n &{a/ éﬁfff@g NSefhahéht. V‘ﬁﬁ@ﬁé‘&iéa'éiéil&xéé‘aped

rotor Is_deep-drawn, . 5 netic material nd carries pernmanent

magnet3Rd e‘l%ﬁé’-‘rﬂ%‘g%d:q Qeeﬁ%b’é& Bh@ cFtakPTiah at"rii@]s]ﬂéleé‘rt Aipg al |y

ext endaig gug, GERd sauﬁ-ghﬁpéaawhéw\mtaﬁemzerarﬁ il peirthaRsBNent
magnet elengnﬂi effecti v féa* I N % l‘é An el ectric drive
not or BRINE FER 5nf%’%&: eﬁd" a FEFF hub conprises support
nmeans for information storage disks, and a cover plate rotatable with the
k#p, and wherein said cup-shaped rotor is positioned to 15 form magnetic

el ding neans for shielding the stator from said support neans.
7. An electric drive motor as claimed in any preceding

claim, wherein said hub comprises support means for u
information storage disks, and a cover plate rotatable with
the hub, 'and wherein said cup-shaped rotor is positioned to
18 form magnetic shield:.ng means for sha.eldlng the stator from.
said support means.

8. An electric drive motor as claimed in any preceding
claim, wherein seal means are arranged between the hub and the
20 stator. '

9. Aan electric drive motor as claimed in.Claim 8, wherein

said seal means compri's_e elements radially within the stator

and axially offset relative to bearing means for said hub .
25  toward the flangé, _ N
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8. An el ectric drive motor as claimed in any precedi nt n seal
means. are arranged bet ween' the -hub and the 20 stator. Eﬂwﬁwﬂl ectric

drive notor as clainmed in daim8, wherein said seal ne "Eﬂwu"’ |
ng

elenents radially within the stator aml¥xially offset
means for said hub 25 toward the fl ange. -11 - [err]
L M S * 10. An electric drive notor as. clained in any preceding cIarm

wherein a begSi %a@l@mwt dbeves aisitdribaiss Plaimedd ins aanly bpriecedling

hart o otalg, shareln s BenFin AF taobieit For) 488 ik 2 Mo A dka,

V\/ner ﬁl n sarﬁh:&haﬂieaxsimg abrmaagement i conppasingf twe orafmobei heaningwd
in e reces n a second part of the shaft
carrying beaa’ri%hie%ﬁagggr Eg'glﬁg %%Il%e%hbmv\her ein the axial length of said
bearing rreans approaches that of said second part of the shaft, and wherein
the axial gt haQf esl%éjtéié Shri% HeEGE B tE18iméde ivhadhy! i:receding
substantlal ﬁathe sane. .. An electric drive not S C me#d any
precedi ng cFhaim, V\Hbf!!?ﬁhnt ﬁélét shaft,is, StaLignaFvyg & éq%é%é’&'ga

wi th respe%héﬁttﬁt@:.ﬁéaié&i@éd ﬁhéuiie Recess of said mouwntimg £1angpe, .-mml

the rotor is rotatable rel a d shaft. 13..An electrigc _dr
notor as cl@j #egopd RAFHr %%: tmcm’éf% e3LHae . 85“& af;ég aéadil or a

shi el dioyg riwil, ivherein the axial length of said bearing means approaches

that of said second part of the shaft, and wherein the axial
length of said first and second parts of the shaft is
N substantially the same. '

15 12. An electric drive motor as claimed in any preceding
claim, wherein the stator with its winding is connected
rigidly with respect to the stationary shaft by way of said
mounting flange, and the rotor is rotatable relative to said
shaft.

20 :

13. An electric drive motor as claimed in any preceding

claim, wherein a conductor plate and/or a 'shielding ring is

located between said mounting flange and the winding of the

stator, and for example, is or are partially of entirely cast
\./'25 or moulded with plastics on both sides.

14. An electric drive motor as claimed in any preceding

claim, wherein parts of the cup-shaped rotor are connected to

each other by a plastics layer, wherein the layer is applied
30 point-like, annularly, radially, or sheetlike.

15. An electric drive motor as claimed in any preceding
claim, wherein the ‘rotor surface is connected to a rotor
magnet by way of a plastics layer.

35 | | '
16. An electric drive motor as claimed _in any preceding
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Iocat ed between said nounting flange and t—he—w—ﬁ&r—ﬁg—of—t‘he—gt at or and for
exanple, is or are partially or entirely ca d with ‘p¥asti-cs
on both sides. 14. An electric dri not or iﬂﬁ‘ﬂmﬂ “‘E HW pr ecedi ng
claim wherein parts of the cup-shaped rotolt o each other by
a plastics layer, wherein the layer is applied 30 point-like, annularly,
radially, or sheetlike. 15. An electric drive notor as clained in any

pr ecedii@imamhergiar the magnegisr coupprents of Fhe roten gnd ssasprmagnet
by way e %ﬂéﬁé&%}ﬁéﬁri@élif ténoﬁéeﬁhbtﬁeﬁl“ ve notor as clai med\Lg
any preceding C[err] * M S * claim
wherein the rragnetl c conponents of the rotor and stator , ~are arranged
symet 1i7cal |1an t @lecerigoididive Inlotdn substantidlilye a®theraihbefoieal | y as
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