- AONBING:
17 . DI SK STORAGE DBI VE The present invention

rel ates to magneti c-di sk storage devices in general, and to a magneti c-di sk
storage drive in particular. 05 As used in this Specification .
(including the Cains thereof), the term "magnetic-di sk storage device"
means a device in which bits representd gg-data are magnetically stored in
circg{&r tracks on at |east one rigid or flexible disk which is rotated at . .
rel atkvely high speeds by an el eptsk sToRACE pRiIvEi ng rotary 10 di sk-cl arrpi(rg‘-
means coupled to the rotor or rofor casing of the notor for rotation

therew th and wimhehpeésanes thventdoa ke élla ckherd @agiex ficheL sofstspagdat the di sk

is driven only at the centre thereof. Bits are inscribed or read by a

read/ witedbettksiihcienaral , bandacs us adaghyticpdisk i axpedgeadrdvevin t 0 t he
particular track 15 which is being inscribed or read. This nmeans that the
di sks nust petafcmlabsol utely true, or as close to it as possible. 20 25

-2- As used in this Specification (including the Aains thereof), the term
"magnet i%- di sk Stsomagd v ithibs nipendt bcatlpne( imcd udiniay cher Claimagtiwriec £4i sk
storage device (as defined above), said drive assenbly conprising the said

el ectric notle tere reagnerlosd ks Rreragepienicecaneansnanheciset ke whisk- cl anpi ng

means coupl es the
bits representing data are magnetically stored in circular tracks

on at least one rigid or flexible dték which {s rotated at
\ relatively high speeds by an electric motor driving rotary
10 disk-clamping means coupled to the rotor or rotor casing of the
motor for rotation therewith and which clamps the disk at the
centre thereof so that the disk i{s driven only'ac the centre
thereof. Bits are inscribed or read by a read/ write head whtch
- must be accurately positioned relative to the_parcicular track

which is being iascribed or read. Thils means that the disks must

e
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rotate absolutely true, or as close to it as possible.



dek(s)'directIy to the rotor or rotor casing of said notor for rotation

therewith and the -nmptor is adapted to extend coaxially through the centre

hol e of said disk(s). According to the present invention, there is provided

‘a 10 magnetic-di sk storage drive (as hereinbefore defined) wherein the-

electric nmotor is a brushless d.c. reluctance-torque notor (as hereinafter

defined). As used in this Specification™(fncluding the C%géns t hereof) the
8

b hi d. | uc, -t . b 15 d.cg.
moTolhavi ng a st A%best i GCOrPERLEhaahee Bl Wi Re, Fis atny é?afe‘_’_afﬁ .
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detector, th i i s ipt spart of t tic
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per manent mMagnet Lok A5 sk h§ 101 BLQYUCHIG 2 b8! BiGhppce moment  which
| atl e e

is offset intiner etot ectronmagnet1 c torque produced such

that, whergst g sflEGhHPNPUAGKS Crd ShLUE the &%koeal%,irﬁngeukéa%aamlqpmt i's

sufficient to nove the rotor fromsaid position zero el ectromagnetic -
torque. The eResplAHCd1PéH1Y cdV il POLoRSbAJLaR ESasllg % 51318 ndthe! ghathi ch in

‘cooperation with the rotor produces an el ectronagnetic-torque conponent
hanng_Ei Magnichbsier o ithdrdwitR and the motor is adapted to extend coaxially
through the centre hole of'said disk(s). |
| According to the present invention, there is provided a
10 magnetic~disk storage'dfive (as hereinbefore-defined) wherein the
electric motor 1s a brushless d.c. reluctance-téorque motor (as
hereiﬁafter.defined).
| As used in this Specification (including the Claims thereof)
~ the termlbrushless d.c. reluctance-torque motor means a brushless

15 d.c. motor having a stator winding which produces an alternating

fiéld; an anguiar-position détector, and means for connécting said

20
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‘'vari able function of rotor angul ar. position and which, at fore-determ ned
‘\q;;mgulfar positions of the rotor, is of zero magnitude and thus incapable of
starting the rotor fromsaid 15 predetermnmined positions. Accordingly if,
when 20 25 20 -4 - the nmotor is shut off, the rotor were to cone to a
- conplete stop in said predeterm ned posi t3-i9ns-,- it could not thereafter be
restarted by nere application of current“to the stator w nding. However,

t he- rotor and Ol a ' i r 05 together forma . --

d.nflﬁﬂrl to QeD.ﬁﬁp@ﬁ@tte%q pzy%z‘%guﬂ de%%gd?anrl?hgp%n_sg%alﬁ LN

magnetic circult ose reluctance 1s ncti 0 ngu position ‘ef

the rotor thegby,dar ngimdadgtglcggpg%g-%%éggegyg &g_r{pg{}g&t .?\é%'ech varies as

a function of rotor angular position and a magnitu Is of a

non-zero val ugaadc4gaeradOnas bt edelieb il e Lot W 1200 Td@ﬂa?d%hcgé‘s of

zero 10 el ectromagneti c-torque conponent. the non-zero value ©

rel'uct ance- t Qipgil ety IR pdd RAbHISS thBepd@afbnd HABLOEGRRLP arat YK at the
sai d predeterm ned rotor angular positions during start-up of the notor. A

current| yopr abest getotiyptngdh belifhthass ddnéat MALURLANGEEsD 1thOE[ee Notor is
of the type disclosed in US Patents Nos. 3873897 and 3840761 (corresponding
UK Pat ent NoseldGB2582 tredelddfidhégnexdic torque produced such that, where '
. the elec@romagnetic tg;qﬁe is zero; the reluctance moment is
sufficient to move the ?oto: from said position of zero
| ele;;romagﬁétic'torque. The énergized stator winding establishes
10 a st#tor f@eld which iﬁ cooperation with the rotor produces an
'electromagnetic-torque,component having a magnitudé which-is.a
variable functiqn of rotor angular position and which, at
ﬁore—deterﬁined'angula:_positibns of‘the=rotor,'is of zero

magnitude apd thus incapable of starting the rotor from said

15 prédetermined positions. Accordingly if, when
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well as in German All owed Appl i cation ‘AS 2225442. Using a brushless d.c.
reluctance motor, -it is possible to obtain a practically cons t torque.
This is possible in ‘other nmotors 20 only by using two separat i ndi ngs
which are el ectrlcally offset 25 - -5- by [err] and through which usually
pul ses of opposite polarity nust be fed. A brushless d.c. reluctance-torque
notor is thus substantially sinpler and kegs- expensive since multiple

VUI ngs and their associated el-ectronic controls are omtted. Moreover,
057 Wi s type shempitor is shitexifsl bhatrotperairang @daki to/ adBehplate baropade
mor e conpact than other notors of simlar ratings, so that the notor can be
mount ed wi t hi ninhsaigepredetieohbmedopositdodbskiz andld ket bdmreafrexydeem can be
made sufficiently robust to assure a prolonged service life. In connection
with this |att&pstaqsedtby mere appiicationr efrmviseentd tohbhe tsitetal vinhbip

di ameter is standardi zed, so that overall smaller dinensions of the notor

| eave nore rooMPYEFerafRferrobeRrandgstatorhare segaraypdr by cint phY gap sk

i nvention djrect :;)*,é ll%m the disk(s) to the rotor or rotor casing of
the motor % obP8F Form &, nagretie ircyly (fboap i ialuskance, 1o fuppkicoyef

Shaft s ol ni RAY GREUAEE FOLELRR oF e”‘%‘gé‘%m%%%%‘%ih ol LR
motor and di Sk£§3qdescgggo%ieg?d wh-:{hﬁ varl teg easOfa &ne}:vtl L 0“:'f t%@gr c!alnstii ax) readily
can be &
position and has a magnitude which is of a non-zero value at the
aforeseid predetermined rotor angular pos;tions.of zero
10 electromagnetic-torque component. the non-zero value_of the
reluctaece-torqee equipment precludes the tocor.from becoming
stuck at the said predetermined rotor angular positions during
start-up of the motor.
| A currently preferred type'of'ﬁrushless d.c. reluctance-
15 torque motor is of the type disclosed in US Patents Nos. 387389?
and 3840761 (correspending UK Patent Nos. 1392582 and 1436716) as |
- well as in German Allowed Application AS 2225442. Using a
brushiess'd.c. relﬁctance motor, it is possible to obtain a

practicaliy constant torque. This is possible in other motors

20 pnly by using two separate windings which are electrically offset

25



‘l ocajed between the two notor -beari-ngs,- so that the di'sk 20 oscillating

tend cy is substantially reduced; the disk(s) can therefore run truer than

in the aforenentioned prior art and this elimnates the objectionable prior «
art disadvantages. It is preferred that the device of the_invention '
conprises two bearings journalling the Botor on the stator and being spaced -

- 25 22 -6 - fromone another |lengthwi se of the axis of rotation of the ‘
rotor, the rot80° and thromghatiicy wsyadilmt pulsasrel obregite pylamiicy havss TN
~internediate said bearings. It is-.also preferred that the device of the'

i nvention O%e Ekshpr Askenshieses d-gr TRLUCEIRGe-LRBIHS AEtAthdsetuspe of

contam nants fromsaid nmotor into the environment of the disk. Suitably the :_
‘cont ami nant $SUPBERRGLAGL EARBLEO PR 188 Sxpensyre ntiRceemtltiplaiaiiegi bet wveen |
the stator and the rotor. Further, it is preferred that the device of the '

i nvention 1@%4cHiRiEi a30chatefk SREFERRATEI FITRGOLY AR PRERHES  f FRFePREF mot or i N

direction from a cont am nant-free housing in ich the disk is .
'?o_cat ed.bghé%\ggﬁ@?f"‘egé nprar j?"‘el? C?’éﬁf&_gfﬁﬁa_ﬁéah‘g’lgof‘“ eP¥DIFi 8% of the
XL ernal o oliole 'WHRS, LhdahcR ARTROEN WIBOOCLEColudlOh rddlGgd? oo GhELI MO TOO!

casi ng adva -
. the motor can be mounted within the centre holes of the disks and
the béafing system éan be made sufficiently robust to assure a
prolonged service life. In cdnnedtioﬁ.with this latter aspect it
10 must be remembéred that ché disk hole diaméter is standardized, SO
that overall sﬁallet dimensions of the motor leave more room for
larger bearings to be used. |
By resofting to the 1ﬁventi6n direct coupling of the disk(s)
to the rotor ér rotor casing of the motor is oﬁtained rather than
.-15' tc.the motor shaft, and, moreover, the need for connectihg élements
extending outwardly awﬁy ffom the motor shaft is eliminated. As a
resﬁlt, a very compact and rigid unit of drive motor and disk(s) is
obtained. The centré'of gravity of.the disk(s) readily can be
located betwéen the two motor beariﬁgs, so that the disk-
20 oscillating tendency is substantially reduced;'the disk(s) can
therefore run truer than in thé aforementioned prior ar# and this
eliminates the objéctionable prior a;t disadvantages. |
It is preferred that the device of the invention comprises
two bearings jqurna}ling the rotor on the gtator and being spaced

25



Perrrenent magnetic ring or a permanent nagnetic tape bent in annul a2 Zranner
w th approximately trapezoi dal radial nagnetization via the pole pitch. The
per manent nmagnet can in.particular be a magnet conbined with plastics or a-
So-cal | ed rubber magnet. Such 20 nmgnets are formed from mi xtures of hard-
ferrites and elasti¢ nmaterial, particularly bariumferrite conbined with

el astoners. The hub which receives the stogage disk(s) can be part of the
rotati.ng rotor casing. In this case, a magnetic shield is approprlately

housed wi thin thg,ca5 ggocﬁré}e 1F1?é:rﬁ%g 0t RE06L 10f 0PForal 16 S¥ AlN3b %Pt or

Is preferably surround In be d manner y the magnetic shie

chat no nmagnetiGeStE@ Lh@'ﬂ%kcmilﬂg djo‘iZE (;gnqp@g&t §dad ity DR lpgction Of
the hub and the storage di sk(s).located on the latter. In"order to obtain

magneti c shi el dﬂ,ﬂgrmlglaeoghitdhgemg band requires a relatively snmall anount
of shielding material, but on the other hand provi des an i nexpensive 05

construction ther eofe fier aBdOREeE&IrRd &ldraYhdé iRNISe dth@néBgReht ashi el d
appropriately forms part of the magnetic yoke for the permanent nagnet and

I's construc0®d cdmpaiseaf hedy ot 4, leadr TRapeihg IRE sdapaVdLTRHIDEInL ndis e
base has a coaxial recess in the core. 10 A driving nechani smof the
af orenent i oned firgpesdieinasedd \intonghei ems ransaardf cehd sk Ci 1ISaLtdblandier
driving el ectronics which ensures the necessary comrutati on of the
brushl ess d. c. contaminants-redu;ing means comprises a labyrinth seal in an
#irgap between the stator and the rotor.
Further, it is preferred that the device of ﬁhe inveqtion
10 comprises weans for expelling contaminants f:qm the motoﬁ in a
diréction away from a contaminant-free housing in which the disk
is located.
The brushless d.c. feluctance—torque motor preferably is of
the external rotor type with a pe:danent magnetic rotor, the
15 rgtating totqr casing advantageously containing a_one-part.
bermanent magnetic ring or a permanent.magnetic tape bent in
annular manner with approkimately trapezoidal radial magnecization
via the pole pitch. The permanent magnet can in particular be a
~magnet éqmbined with plastics or also-calléd rubbe: magnet. Such
20 :magnets are forméd ftom mixturég of hérd ferrites and elastic
material, particularly bériqm ferrite combiﬁed with e;astpmers.
The hub which receives the storage disk(s) can be part of the
rotating.rotor casing. 1In this case, a wagnetic shield is
;ppropriately housed within.thg éaéing. The permanent magnet of

25 the external rotor is preferably surrounded in bell-shaped manner

by the magnetic shield, so that no magnetic stray fields can be



reluct ance-forque motor. |If the notor includes a shield ring connected to
the stator, it is also possible to use the sane for 15 cooling the speed
control circuit and/or the drive electronics, particularly if the

' ghq;n -conductor conponents are kept in thermally conductive contact with the
) leld ring. On the end face renote fromthe hub, the rotor preferably has
O a fan for formng the ventilation area. Such a construction is 20 not only .
particularly sinple but also. |eaves~the& circunferential surface of the - v,
rotor free as a braking surface for the brake which is frequently provided -
Wi th such @rpragafedeithahe stirecrien of] Figvingg and Fhegetorppe i Hisk(dy way of '
- example only and with reference_to the acconpanying draw ngs, of presently
25  pref elPefednBBdihfehtstes t Fe ardeento ghtain Ragprrig, awﬁﬂgér\s - 8-
Figure 1 is a fragnentary view, in vertical section, illustrating a first

enbodi ment YBECh 198 FRR ORET AR ERgHATES23| elahletlvasgel FRABMe R ary detail
e SO B IRl SO ok NG BB e FLALE Qs S
O e gV Rk o R AU A BB ECVPLEERARAR. EROBBL e o
Zicgg;gi ﬁé L g%@;kg%@%@&%@ff%o@m}%u@&s'Ehgsu?ag%e%zxcr SHCEANGRe! OF que mot or
permanent magnet and is constructed as a soft magnetic,
cup-shaped, deep-drawn_memﬁer;'whose base has a coaxial recess in
the core.
10 A driving mechanism of the aforeﬁentioﬁed tyﬁe.geﬁérally
' comprises a speed coatrol circuit and/or drivihg eiectréﬁics
which ensures the necessary commutaﬁion of the brushless d.c.
reluctance—:oﬁ%Pé motor. If the motor7incLudes.§ shield ring
connectéd to the stator, it is algo possible to use the same for
15 cooling the speed control cifcuit.and/or the drive electronics,
partlcularly if the semi—conduﬁtor coaponents are kept in
thermally conductive contact with the shield ring.
" On the end face femote from the hub, the rotor preferably has
a fan for forming the ventilation area. Such a coanstruction is
20 .not 6nly particularly simple but.also.leaves the circumferential | _ o
surface of the rotor free as a braking surface for the br;ke which .
is frequently provided with sﬁch driving méghanisms. _
The.foliowing is:a.descfiptidh, by way of éxample only'and
'with reference to the'accdhpaﬁyiﬁg'drawiﬁgs, of preéently... |

25 . preferred embodiments of the invention. In the drawingsﬁ-



previously nentioned US notor patents or the previously mentioned Gernman
Al | oned Application.’ This nmot or has a pernmanent nagnetic rotor 1 whigh
surrounds a stator’ 2 (i-e., the notor is of the external-rotor type)é
Stator 2 has a one- strand winding 3 which 15 produces an alternating field
and an auxiliary reluctance noment which, in-co-operation with the
eIectronagnetlc t or que, produces a total torque of high constancy. Rotor 1
|§“)ournalled in stator 2 via a shaft 4 ard 8&-beari'ng system conposed of
two aati-friction bearings 20 and 21 whi ch are spaced from one anot her
axially of 20 the shiagerell idhe faagmenchry otiaw, oln skertivalr sécriod,i s
designated-with reference character A: Munted directly on the outer

peri phery of theillusgrating aefirsgoembndimpet sifathe fnvaneiamyo di sks 5, 6 of
-the disk storage (there could be a single disk or-nore than two). ‘Mount i ng
is effected 25 vi a Figeee 2, 18 am@nbanged cfragmentanyd devailyiey, showingke 5

.and 6. are 5 slipped over the rotor 1 (they have the usual centre hol es)
and retai ned bet icpeioy ﬁﬁsthF %b%et‘ﬁemr hgaresl; o respectively. Sing
7 is secured in suitable manner .Qg., via screws, welds or the like) to

the rotor 1; ®ing 9 Kiguze £ éﬁg‘e"ﬁb‘?tﬁ“&#@ﬁ’%?&?%e but| Bljustratingper
side of the rotor | .and is secured thereto via a pluraljty of screws 10

(onl'y one shown) 8l faotherspmbaddment of fhe éWF‘é‘F‘I%?’ab%t the axis A. Rl'ng

\?mir)(r:ﬁsiSﬁst 3?? P:t di %li(.gure Qdiglaav Qv? a%%gggyursesseﬁsigu gl %u%gﬂlilssg:raéisnlé 351et _

another embodiment of the‘invention{
In the embodiment of Figure.l, the drive comprises a
10 bfushless d.c. reluctance-torque motor according to one of the téb__
previously mentioned Us motor patents or the previously mentioned
German Allowed AppiiCation. This motor has a permanent mggneﬁic
rotor 1 which surrounds a .stator 2 (i.e., the motor is of tﬁe
~ external-rotor type). Stator i has a one-strand winding 3 which
15 produces an alternating field and an auxiliary relﬁctance moment
which, in-co-operation with the electromagnetic torque, produces a
:0:51 torque of high constancy. Rotor 1 is journalled'in stator 2
vie a shaft & ane a bearing system coﬁposed of two anti-friction
bearings 20 and Zi which_are.spaced ffom one another axially of
. - 720 the shaft 4. The axis of rotation of the rofo: 1 is designated
- B with'teference character A. |
| Mounted directly on the outer periphery of the rotor 1 (i.e.,
not on.the shaft 4) are two disks 5, 6 of the disk etorage (there
could be a single disk or more than.two). Mounting is effected -

25 via rings 7, 8 and 9 which surround the motor 1; disks 5 and_6 are



pressed against ring 7; thus, disks 5 énd 6 can rotate only with,:10- but

not relative to,. the rotor 1. In view of this direct connection of the

disks 5, 6 to the rotor, and the position of the disks relative to the ’
bearings in such a manner that the centre of gravity of the rotor 1 is

| ocat e Epetv'veen the two bearings 20, 21, forces are transmtted 15 _
substantially uniformy to both beariné@ and the disks 5, 6 rotate true and |
wi t hout, or substantially without, any vibrations or oscillations. As - o
ment i oned be¥inped elferk the orodgesl {téeppguveutim|usypabmengredcholns) and -
contam nant-free housings to protect them agai nst contani nants. 20 The

drive accorERtined hatweehidat FEes 4, phrardctterigend s dadegspeativelysuch an
application, because it can offer an anti-contam nant feature. Mtors, no
matter how Bigef uls ysesuRed det Bripblarvanngey e -8bh yWip $6Ef%e HeldoRfani nant

particles since |ubricant, abraded neta

articles are the |ike escape

L 25 _p
fromthe not# ltheb thEhemetaRt L afiB&phdee. @ GlAnen POTEEMR i%BatMshs this

present

blem but it . dges d nd t am f
Gondi 11 e, OVEEIABY SR HPRTY Bl (Shnabe EAE, biBfels (1EKE OPEFEP diSis may

be nounted on,a_base. ate or rface 11 constituri.ng_a part.of the wall or

- wall's which? t?(%’t‘fﬁ ffWegcoﬁréa%sng%@f‘ ?%e‘)_“ﬁoﬁ%?wrﬁ &#‘J{.Ch gﬁ%h pnaﬁﬁ%ti ng is 05
effected in I [1Se @nF r eyl r.e i.LLuss i of. t ached
-to the rot o‘r:_ an%g o%iiaE{es'O\r/%%ﬁggfh%or e sAe' iql#tnrgg?a vt\s/is%% §éa&ﬁ§£ c{lSkAg _

10

and via the same presses ring 8 against disk 5 which in turn is

pressed against ring 7; thus, disks 5 and 6 can rotate only with,
but not relative to, the rotor 1.

In view of this direct connection of the disks 5, 6 to the

" rotor, and the position of ché digks relative to the bearings in_

15

20

25

"for such an apblication, because it can offer an anti-contaminant

such a manner that.the_centre of gravity of the rotor 1 is located;j;
between the two bearings 20, 21, forces'gte traﬁsmitted
substantiallyhdniformly to both Bear;ngs and the disks 5, 6 totate
true and without, or substantialiy without,.any vibrations or
oscillations.

As mentioned before, disk StOtéges are most usually opératéd
in éontaminant-free'hbusings t§ protect them against contaminants.

The drive according to the invention is'particularly well adapted

featqre-

Motors, no matter how éa:efully manufactured, are inevitably
a source of contaminant particles since lubricant, abraded @gtél
particles are the like escaéé from the motor into the ambieﬁc_

;tmosphere; In most applications this presents no problem;.but tt



§itther of these) is another ring 12 of generally L-shaped cross-section,
havi ng a portion 12a which extends parallel to the plate 11 and defi nes
therewith a narrow gap 13 which conmunicates 10 wth the hmggng CR and
with the air gap of the motor. The upper surface of portion a carries an
annul'us (one bl ade shown) of radially extending bl-ades 14 which are -~
arranged circunferentially of the ring 12.¥An internedi ate annul ar plate 15
iQ{r_Du_nt ed above the plate 11, between the sanme and the lower disk 5; its
radiakly 15 idoes ddge woleki omtantndmpErdeitconditipnwat dlgrdepased fromt he

bl ades 14. Plate 15 is provided with one or nore openings (one shown) in
which a filter ciscumstaneesal kheefoThe thier mofdroand rdddiss exhybje tdpmntedigpald and
its blades 14 (acting as an inpeller) causes a constant circulation of air
t hrough the filPeae Bateidg spsfae licomgtirytdngampaconefarthravald peledded by

the notor beconme entrapped in filter(s) 16 and can do no harmin the
housi ng CR. T\/\H"‘B%W&Egi% affdmARaaf e iopging $Ron Jush mewmtdrz 2Lsand

BT e PR 1 O 2 b S, 0 il S et
Lheescape of SpUADOeN el LB hedphe oo e ORI ST
Cr D HEFE S b LY soBEA Y i B b HRLERLE, DMLl S0usst o o
cross—section, having a portion 12a which extends-pargllel to the
plate 11 and definés therewith_a narrow gap 13 which commuﬁicates
~ 10 with the hodsing CR and with the air gap of the motor. The upper
surface of portibn 12a carries an annulus (one blade shown) of 1
radially extending.blades 14 which are arranged Ciréumferentially
of the ring 12. An intermediate annular plate 15 {s mounted above
.thé'plate 11, between the.samé and the loﬁer diék 5; its radially
15 1hner.edge portion overlaps but is uﬁwardly spaced'from the blades
- lbd. . flate 15 is provided with oune or more.oéehings (one shown) in
which a filter 16 is;installed. The air-.flow produced by the
ring 12 and its blades 14 (acting as an iméeller) causes é
coustant circul;tionﬂof zir through the filter or filters'lb, 80
20 that an} contamin#nts,releaéed'by the'ﬁoco;_beéome entrapﬁed_in
| filtér(s) 16 and can do no ha;m in the housing Cﬁ.. |
Two overlapping annular Baffles 17, i8'on the stator 2 and
rotor 1 are-intérpoéed in the airgap.betw;en'stator and rotor,

defining with one another their own airgap which serves to further

25 retard the-escape of contaminants from the motor to Ehe '



Figuﬁ£12 differs fromFigure 1 in. the nore el aborate seal which replaces
the baffles 17, 18. This seal, arranged in the sane |ocatien as the
baffles in Figure 1, is a labyrinth seal fornmed by a plurality of annular .
grooves 22'in the inner surface 10 of rotor linto which a_plurality of ribs
23 project fromthe stator 2. There is no contact of the ribs with the
mat eri al boundi ng the grooves and the a\rangenment serves as a highly S
ef fective seal against. the escape of contam nants to the notor. " NG

| nci dent al 1§eusipd3 d®es wi t hout saying that although the seal is 15 shown
radially outwardly of -the mﬁngin 3, it could-belocated radially_ inwardly
of the same or Fp¢ EHUPELRRRE| 8E HIBUTS At fher LA SBPS 35 hAF ARPodttetalfal |y

outwardly to inprove.the effect still further., K The enbodi nent of Figure 3
o Bl 50 par CHRUEPab LB, (H8qSRAPEIBnS oo by 49 LM G B RAReRFECE ST g

Here, the rator 30 .s nmounted in statoqr 31 vig shaft, 6 32 and anti-friction
bear | ngs. 351 e tanieh, A ECunslon' & The el "R 15 Agpedy 5 o O "
_enbeddeg ir1é%nge%ge1:he electrically insulating materials 36 which are known
per se,|% tHe ar-,‘%o prevent the escape of contam nant particles. The 25

R T R -
~onto the mahaehate 3Gees WeOBRER aNE7 SARE OitlikeHEAY, Liolidad BnGieur t her
prevents the escape o? contam nant particles. A cupped |nverte§ cover 38 of
electri Qal|éhdenibﬂéﬁibﬂgaén%herﬁéﬂflggyin Figure 1, is a labyrinth seal '
fo;me¢ by a plurality of ;nnula:.grooves 22 in the inﬁer surface
10 of rotor 1 into which'a.plurality.of,ribs 23 project from tﬁe
statof 2. Thetelis no contact of the,riﬁs'with the material
bounding the grooves and the arrangemént serves as a highly
effeciive seal_against the escape:of contaminants to the motor.
'Incidentaliy, it goes without saying that although the seai-is
LS__shown radially outwardlf bf the_windi#g 3, it could be located
radially inwardiy of the same or it could be iocated both radially
inwardly and radiaily outwardly to improve the effect still
further. |
'The embodiment of Figure 3 is also particularly suited fop
20 use with contaminant—frge'housings; Here, the rotor 30 is mounted
in stator 31 via shaft 32 and énti—fricﬁion bearings 33, 34. The
winding 35 of statb: 31 is heavily potted, i.e.,'gmbedded in one
§f the electrically insulating materials 36 wh;ch are known per se
in the art, to prevent thé.escape of contaminant particles. ~The
25 potting maﬁerial 36 may in turn be surrounded by a jacket of heat-

shrinkabie synthetic plastics 37 (also known per se) which, when

[ N



Surround.the winding, being connected to the stator 31, and have 05 an
upper free circunferential edge 39 which extends into an annul ar groove 40
of the stator 31 to ‘provide still another seal against .the escap

cont am nant's. The groove 40 could bé onmitted and the edge 39 si np?@ abut
the stator 31. The disks 5 and 6 are sho only di agramatically here;

their 10 mounting on rotor 30, although no q"shown may be anal ogous to that

shown in Figure 1. Stator 31 is mounted beneath a supporting plate 41 and
t he &entam nanshxfundseommshﬁgmﬁlarlsl dlbs osurebonds fthe sHumt extddehy ncighelihub of
the stator 31, internediate the bearings 15 33, 34, the shaft 32 carries a
set of blades a® fWFEher onevestat fln estapshaft c@Zanteante partiaieal arflow in
the direction indicated by the arrows. Thus, air is drawn fromthe housing
CR through t heC#RR#d] hRyersed revesptd lo€delackrisnl e hnsulgthag Memé Ba¥Ni ng
in plate 41, into the non-controlled anbi ent atnosphere. Any 2 :
contami nant paftitered Wi EHrdiRg. Reingperaneeted ot Hee shereole mrsd B2Y¥¢ | ow - -
e.g., dust, . .abraded berln nmet artjcles -- Il be expelled.fromthe
motor to tHa a?r'bl‘?ﬁfr g’rfé:r“@?% tiath figeetl §F1?h§’ﬂ¥88§$ﬁ§‘tm“ The
i nvention is susc t|bIe of ar,i et dj ficat ﬁ[ | e,
if desired a s é\‘igfrﬁmgrﬁﬁﬁt& %‘lﬁ 8¥5 "'ugg d-¢ (?rgﬂﬁ)oﬁﬁﬁ ﬁé‘°FtbeE Peagei ng
connect ed thergééinsgr éoggééé¥10¥ncontamfiants. :%%e groove 40 could be
omitted and the edge 39 simply abut the stator 31.
The disks 5 and 6 are shown only diagrammatically hefe;'their
10 mounting on rotor 30, although not éhown; may be analogous to that
shown in Figure_l,' Stator 31 is mounted beneath a supporting
plate 41 and.the éontaminant-frge.housing CR 1is also below this
plate.
Within the hub of the stator 31, intermediate the bearings
15 33, 34, the shaft 32 carries a set of,blades 42 which, on rotation
of shaft 32, causé an axial airflow in the direction indicéted by
the arrows. Thus, air is drawn from the housing CR through the
bearing 33 and expelled via the bearing 34 and the opening in
plate 41, into the non-controlled ambient atmosphere. Any
20 contaminant particles which may be liberated in the path of this
airflow —-— e.g., dust, abraded-bearing ﬁetallparticles ~-= will be
expelled from the motor to the ambient atﬁosphere and cannot eater
| the housihg CR.
The invéntion'is susceptible of a variety of modifications.

25  For example, if desired a shielding elemeént could be used to

" surround the rotor, being connected thereto for rotation with the



same. The disks could then be nmounted on this shielding elenent. The

el enent. connecting the upper end of shaft 4 to rotor 1 (see Figure 1) could
- be con ucted as a radial-flow inpeller in lieu of or in addition to --
and to‘igerform_th'e function of -- the 05 inpeller 12, 14. The drive
according to the invention is suitable for use with all types of disk
storages and irrespective of the dianet® -of the centre hole of the disks. .
Referring now to Figure 4, a driving nechanism 10 has a brushl ess direct~ \J
current rel sepanc8heodipks cwildr then et hountedt ox thds sideildingl 41émengd t 0 ;
rotor shaft 12 and concentric to the latter, the rotor casing being

. consi dered fThe (rlepant cphnedtingptle uppeyrendpobfshatft brtopicatas 158seearryi ng a
stator winding 29 forns part of the stator of notor 11. The stator plates

58 surr ound Fagerearl) ngeuldbbe Apasppctied; as farad iFl-fleeimpal lequgpokiew?2. Rotor.
15 shaft 12 is nmounted in the bearing tube 44 with the aid of two bearings
48, 48', whPéirtarde addiFipn ¥R aceansy typerd@rreths ArAgtiomngs S0EPA cup spring
52 bears_ agai nst. the bottom of bearing 48 and a retaining ring 54.is '

| ocat ed Bh BPRYLEhLte M2, Tie ORLYE acdording o the lovensdar tysukepbles are
Fllange 30 DERT 418 PLHL 213 FHas ok GATB. prascset Shc JETTangc hE 48 S or hat i ve
Rotor cas R 14BSe5: of ity SRR oot S1BEr scator bl ates 5o, whi |
_ pl ates 58, whil st
formng a cyli my’eif(e:?tl'in%i ;1096\:% %‘?gurbeuk'-, Oan dtrqsir?gi gn%c&?nism 10 has a
brushless direct current reluctanté-torqqe motor 11 with a rotor
10 casing 14 fixed to rotor shaft 12 and concentric to the latter,
the-rotor casing being considered to be part of the motor. A
group of stator plates 58 carrying a stator wihding 29 formé part
of the stator of motor ll. The stator plates 58 surround a
bearing tube 44,.which 1s part of.a central support 22. Rotor,
15 shaft 12 is mounted in the bearing tube 44 with the aid of two
bea;ings 48, 48';'wh1ch are held in place by'spaced'rétaining
rings 50. A cup spring 52 bears against the bottom of bearing 48'
and a retaining ring 54 is located on rotor shaft 12, so that
bearings 48, 48' are axially spaced relative to one anotﬁer. _ -
20 Together with an assembly flaage 30 bearing tube 44 forms a
one-plece die casting. As an altefnative; the bearing tube 44 can
be forcé-fitted into é'ﬁub joined to flange 30.
Rotor casfng 14 .not.: only surrounds the grouﬁ of stator plates

58, whilst forming a'¢ylindrical air gap 15, but on the side

25-



.Fer,mte' fromthe assenbly flange 30 is axially extended, providing a hub 70.
Hub 70 is used for, nounting.and -driving® one or nore (not shown) fixed
storage plates having a.central bore, whose dianeter corresponds to the
éxternal dianeter of hub 70. These 05 .plates can be conmercigghl y avail abl e
5" or 8" plates. The illustrated const r utti on nakes it pos l e to adapt
the diameter of hub 70 to the central bore of the storage plates w thout
tQ? ng account rehotérnmcetes asyembly vElangeci0 dB anfadly léxtanded hereesiiingi ng
noSt \Meavour abl e diameter of air.gap 15. - A printed wiring board 20 10 is
housed i n the far beb JfacecH@tt 7(i ihinged ufpr7@ountidngi any dobvicg20né orciperaul ar and
is connected to the central support 22. Wring board 20 carries the drive
el ectroni cs andnat sghosd) ctired ostarage upliateqihiayhng reclcgdeeali hoee, ahpse a Hal |
| C 35 serving as a rotation position detector, output stage transistors
6i i and a pot entdianegesy cosrespands teethe|efseenal] disnesepfof thubciQ.culpese
components of the drive electronics and the speed control. circuit, which
are prefera®}y plrbericen be compensieldy iayailable 5¥h of 87 plaseeier iThY process,
are indicated at 65. Potentioneter 64 can be used inter alia for setting
di fferent oper dllpgtyasrd: eongtryeiionopalieds bt inegstitpsncttarsothe dianetietes.
It can be adjusted b§ means of a screwdriver via a not_shown bore in flange
30 and one of tofichuh J0ste the; genfral| bares of chepstornagesnlategqvifdiopp takdns -
printed wiring board 20 is connected to a d.c. voltage source. The side of -
Wiring board 2@¢€2¥RY iofigthe,decenassy Arivsi peuerost fuatel t,andathe xeswitipge
rotor casing 14. 25 - Jdn this enmbodinment, rotor casing 14 is ngl%le rom
‘a magnet i cal | ymﬁﬁﬁ-ﬁﬁYﬁHﬁﬂ]iengifﬂeFﬁﬁo?qo fib'o?ﬂﬂu(l:g tnd Hﬁ? | aT"g‘rié‘.g_g'.’° 2b
10 1is housed in the free space 26 within hub 70. Wiring board 20 is '
circular and is connected to the cemtral support 22. Wiring boar&
20 carries the drive electromnics aﬁd a speed control éircuit,
which includes inter alia a Hall iC.35 servihg as a rétation
position détgcto:, output stage_transiéto;s 61 :and a potentiometer .
15 64. The soldered'joints of the éircuit components of the drive
electronics and the speed control ciréuit, which are preferably
-pfoduced-in oﬁe operation, e.g. in a diﬁ soldering process, are
ipdicated at 65. Potentiometer 64 can be used inter alia for
setting different operating points or for compensating component
20 toleténcesJ It can be adjusted b& means of a screwdriver via a
- not shown bore in fiange 30 and one of the slots in statbr plates
58. A line 31 leading to the printed wiring board 20 is connected
to a d.c. véitage source. The side of wiring_board 20 carrying
‘the soldered jdints 65 faces the base 40 of the rotor casing 14,
25 . In this embodiment, rotor casing 14 is made from a

magnetically non-conducting or poorly conducting material, e.g. an



31 alumniumalloy die casting. A plurality of continuous segnents or a
. one-part permanent magnet 56 is fixed to the inner surface -of rotor casing

14 -facing. stator plates 58. The pernmanent magnet preferably conprises a i
: Oﬁi re of hard ferrite, e.g. bariumO05 ferrite, and elastic material and

thus™forns a so-called rubber magnet. It is trapezoidally or approxifmately

trapezoidally radially nmagnetized via the pole pitch with a relatively -

smal | pol e clearance. A magnetic yoke 5Y5i s posi tioned between rotor ca$ing/ .

14 and'pernanehl nagng{ 56. Nh% etic yoke 7 also for 10 part_of th¥

magneti ¢ shid oy pllqy, dbe;qas EP%' afsBY FBIY £8HIBaYR 39878 St or

casing 14 from magnetical ly conductive erd, al articul arl oft iyon, it

bei ng const r°lfc?e?]'.’%€.p§?t i%%%e'}rlofnﬁ?‘bﬁt zggg%sepé iﬁ?%\vﬁr% 5g7t A0ER gs/“ %ﬁc% Case,

there is no need for._a sepaLate i Qle. - netic yoke 57,

i ncl udi ng r & -850‘?3??-%%%%%3 asggi'és ipg?geér/i%?é 6%1%55?15%3&3'\@ aénr?agnet ically

act Ve part gl el LU BE Y ATKEREl0e! BlebLeIDSD. PR TS

ef fectivel y "prevent ion of magnetrl ¢ stray ds 1n the area

of the fpxede3lPldldqnp! AlaBtid HatbPHai0Wnd Uthub0soddd® aSbEAa1MEE! Mhpb@RNOL Pass

to 20 any significant extent through the annular clearance between rounded

portion 157 paghiel diti ) LApestidallty 'Cagpxifbe &Y @kspddondatly, for the
passage of the one or nore Hall | C 35, because the soft magnetic shield
rings draw Q@Hﬂafﬂy@hﬂgi@@@é&j&ﬂaheﬁé polet Pftch with a relatively small
| .pole clearance. A'magnet1¢=que 57 is positioned b§tween rotor
casing 14 and permanent maghet 56. Magnetic yoke 57 also forms'.
10 part'of the maghétic shield. |
It is in prinéiple also_possiblé to produce the rotor casing
14 from magneﬁicglly conductive'ﬁaterial,_pa:ticularly soft irom,
it being conﬁtrucced e.g. in'che form of a degp dr#wn part. In
such a cése, there is no need.for a separate 'soft iron yoke.
15 Magnetic yoké 57, including rouqded portion 157, and shield
ring 60 surround the.magnetically acti&e part of the driving
mechanism 16 in béll-shaped manner. This effectivgly prevents the
propagation of magnetic stra& fields in the area of the fixed b
Stérage §lé;es located on hub.70. _fhe straf_fiéld cannot pass to
20 any sighificant extent through the anﬁular clearancé betwéen P
rournded porﬁion 157, shield ring 60 and the recesses of shield |
ring 60 fof thé_éaésage of thé one or @ore Hall IC 35, because the
soft’ﬁagnetic shield rings dfaw_said fleld towards them. .In the
represeated éﬁquimenc, the fiied shield ring 60'is slmultaneously
25 wused as a cobiihg plate for the output é;age transistor 61

thermally cbnductivély'connectgd to shield ring 60 by full surface



repr esent ed .enbodi nent, the fixed shield ring 60 is sinultaneously 25 'used

as a cooling plate for the output stage'transistor 61 thermally

conductively connect’'ed to shield ring 60 by full surfgﬁﬁ' 32 engagenent,

I'f necessary, .the cooling bodies of out put stage tran tor 61 can be :

electrically insulated fromthe shield.ring 60 e.g. by means of a nica.
~washer or the like. It is also possible #wp subdivide shield ring 60 as the

function of the nunber 05 of output stage transistors. 61 in order to avoid

SS‘C/CM el ect rdy %aéedé?ﬁls” B IfRBesARSS TR LEJ)?ﬂ&ebg&egaKF dt&mpm ple to fit

the driving mechanism 10 in a way not shown in Figure 1 to a partition 72

of ‘the not illdtahsddd 6PAMO Uk FRA1DPUSISUDacddaldd I @B ditiell §ﬁ&ar ates
the ultra-clean area for receiving the fixed storage disks fromthe

remainder of tgug bnf.ebiyOfeadb bhex apPArALHSr ANYhdlilikepart:i ¢b 63,5001 ease
vapours or the |like which may escape frombearing 48 are held back by

| abyri nt h pachkioagtbi20 ro %ubdihtdd ahyeidtthng 6k ufgcheaE@ndtdlodesk Ryief hue@rand
rotary parts, which- 15 coaxially interengage within.the driving mechani sm
Wth respe@d tod begnitngtal® tbascisé6rs Hlcdnsindect &d aasid sayphiadri cal bush 92
and extends into bearing tube 44. There is only a small gap 94, with a '
maxi mum axi al edgetwisabnifspiation.escape of dirt particles from bearing 48,
the action of |abyrinth packing 20 90 being reinforced by the gap 95
forned by ring 93 Afsembbwflapge 30 makes it possible to fit the driving

mechanism 10 in a way not shown in Figure 1l toa partition 72 of
"the not 1llustrated contaminant-free housing. Partition 72

10 separates the ultfa-elean'area for receiving the fixed eterage
disks from the remainder of the interior of the apperatus. Any
dirt particles, grease Yapours or the like which may escape from
bearing 48 are held back by labyrinth packings 90, 91. The
:labyrinth packings are formed by fixed and rotary parts, which

15 coaxially interengage within the-driving.mechanism;

‘With respect to bearing 48, base.40 is constructed as a

.cyiindrical bush 92 and extends into bearing tube 44. There 1is
only a small gap 94, with a maximum axiai extensien.for the escepe
of dirt particles froﬁ bearing 48,'the action ef iabyrinth packing

20 90-being reinforced by the gap-95 formed by ring 93 and bearing
tube 44. - -

In the same way, magnetic yoke 57.fo;ms a further iabyrihth~
packing 91. Due to the fact that yoke 57 engeges in an all-round
tecess of flange 30 the small but axially extending gaps 96, 97

25 prevent the escape of dirt particles Erom the inside of the

mo EOL' .



tube 44. In the sane way, nagnetic yoke-57 forns a further |abyrinth.

packi ng 91.
.flange 30 t

Due to the fact that yoke 57 engages in an all-round cecess of
he small, but axially extending gaps 96, 97 25 prevent the

escape of dirt particles fromthe inside of the notor. 33 To increase

t he agt'on
the a
possi bl e, i

i'al ly directed gaps 94, 95, 96,

of the labyrinth packing whqg hol di ng back the dirt particles,
97 are in each case kept as narrow as.

&

i.e. th , iall | .bei imately 1 tq 2 but -
Phoy have a 05 TedtoRIAPe ATS) aFiiet AE Wheg L8/ Riaes chankLne g Bt ™

t hi ckness |
means hi gh

SHIERE B CUEL rHhS, REAY| SR o R ouPhode T0edls.

Depending op.f g gar AELedet! 68 Abebb%a2gh gL SpILaERS, Skbe atter can

“be consi dera

5000 r.p. m

ore dri'veS are T h Tact operated at e.g.

] 1t he,radial 1y . di d S af e axial e, g. 3 or 5mm
"t hi ck" apdrardz}%?g?(;a{/mgi?e %irn bi’@“b%%i%% O%ﬁ:gﬁg‘%g’g%&( ﬁ%€§a¥§_lﬁes relate to
a motor gyl Z&xi‘ﬂmﬁs&i%lai@g&% A 8.alsf ¢4 F@hm.shﬁwnn%w d12gUsE ci\xcxméulr {her gaps

‘are al so possible. 1

us, labyrinth nenbers can additionally or

al ternati velye R33dfa drel iR Bafiel bENhAAGNES dud1LOMachike cHBHNRIankNt O

recesses of

10

opposi ng mat ching shape formed in the bot t om of a bel | -shaped
high manufacturing costs and in particular high windage losses.

Depending on the characteristics of the adjacent surfaces, the
latter can be considerable. Such direct store drives are in fact

operated #t e.g. 5000 r.p.m. However, the radially directed gaps

‘are axially e.g. 3 or 5mm "thick” and radially preferably below

15

20

ioomm "long”. (These valués relgte to a motor size? qhose
diaméter is ﬁﬁlﬁ.that'shown in'Eigﬁte 1). Fufther gaps are also
possible. | .
| Thus,.labyrinth members can additiona;Ly or alternatively
pass é.g.'from a coil end cover in comb-like manner into recesses
of opﬁpsing métching shape §ormed in the bottom of a bell-shaped
outer'fotor casing. It is prgferred that ﬁhe_axial extension of
labyrinth gaps.parallel.to the rotor axis 1is greater than the

radial extension thereof. Further it is preferred that the

th1¢kness of the labyrinth gap is small over its axial extension

and large over its radial extension. It also is preferred that

a/d is greater than 10 and r/d is at most 2.

25

A fan 32 with fan blades 33 is fixed to the free end of rotor
shaft 12 reﬁo;e from hub 70. Fan 32 leads to an intense air

movement in the vicinity of the assembly flange 30, so that the

- flange 18 cooled. By means of bearing tube 44 and flange 30

[ &]



Sut er rotor .casing. It is preferred that the axial extension of |abyrinth
gaps parallel to thhe rotor axis is greater than the 20 radial exﬂénsion
thereof. Further it is .preferred that the thickness of the |abyrinth gap
i's" smal | over its axial extension and large over its radial extension. It
also is preferred that a/d is greater than 10 and r/d is at nost 2. A fan
32 with fan blades 33 is fixed to the frea%%nd of rotor 25 shaft 12 renote.
fromhub 70. Fan 32 leads to an intense air novenent in the-vicinity of
the assenbly fdirRyeaddd hesx térak ddterflangeeifceondind coljucredns ahebearing
tube 44 and fl ange 30 34 dissipated heat fromnotor |l is effectively
conducted to tdestdé Sindehisr walpi s way. To prevent an el ectrical charging of
the rotor bell which would be prejudicial to the operating reliability of
the plate 05 storeTormiegentstaaf el risalapbrugpimgab | shec optrer betll jwhich
electrically conductive manner to the apparatus chassis via a bearing bal
36 and a not sl bpmirajudisdabcto. tTheonsrathizesslipbdlirefctbhddater que
mot or 11 can-advant ageously be a singl e-phase el ectronic motor with an 10
auxiliary Pel uatoaseeratemeshaltsihdisc appraprdsfriys 6ynqagseate #leatrisadly . The

i dling speed of motor 11 can be 5,800 r.p.m and the rated speed 'e.g. 3, 600
r.p.m conductive manner to the apparatus chassis via a bearing ball 36

‘and a not shown spring contact.
The brushless d.c. reluctance—torqﬁe motor 11 can
advantageously be a single-phase electronic motor with an
10 auxiliary reluctance ‘moment (siﬁgle or twb-pﬁlse) (US Patent
©3873897). | \
The i&ling speed of mototzlllcan be 5,800 r.p.m. and'the 
rated speed e.g. 3;600 r.p.m.
. Tﬁe_#tator adv;ﬁtageously has four distinct wound poles,
15 .whose pole tips are so deformed that the width of air gap 15 is
modified in the vicinity bf the tips and consequently the
_auxiiiary reluctance moﬁent is prSduced. |
| While the invention has been_illustf;ted and described with
reference to the dr#wings, it 1s not intended to be limited to the
20 details shown, since various modifications and structural changes
may be made.witﬂout departing in any_ﬁay from the present |
invention és defined in the following Claims. For example, ring 7
of Figure l.could.ﬁé.inﬁegral with rotor 1.
Attention is drawn to the existance of Divisional Application.
25 No. 83123735 which claims a maénetindisk_storage device =~

comprising:’



The stator advantageously has four -di stinct wound pol'es, 15 whose pole tips
are so deforned that the width of air gap 15 is nodified in the vicinity of
the tips and consequently the auxiliary reluctance nonent is produced.
While the invention has been illustrated and described with reference to

' the drawings, it is not intended to be limted to the 20 details shown,

N

“means def i AERYF QR OFRANY fiadnefteEiatgust

sjé ce various nodifications and str uctﬁ]al changes may be made w t hout
d garti_ng in any way fromthe present thvention as defined in the fol |l owing/

Cl ai ms.. For exanple, ring 7 of Figure 1 could be integral w.th rotor 1.
Attention is dMERRS tIPELARNG)S SPRATATENBRETHEGR SIQUFANT ASSPMERAtdAI2F  No.

8312375 whi.ch clainms a magneti¢-dj sk storage  device conpri sing: -19-
‘?F@ggc fodati ng at | east one rotary

magneti c-data storage disk; a brushless d.c. tor _havi ng an apnul ar ‘st at or
surrounding a l?egF_ eS§pR:C PR NALHRG AN ﬁ‘ﬁﬂqﬁﬁﬂiﬁ‘ﬁoﬁ %“‘5’8{"8 MBedring in

secur ed t oPBRETBOFY SRR ARO ot ABPBIRRY Bt Fotdia PRt BBoi st Foundi ng
i al | ey Aty HE SpoRStea PHeo Fot 19 st et e BB G endl of
the rotor LoGalgdud tralkdedt® sAQR! BB "B atlihG S RIEHASHT 8aidWeor
surrounding the stator and spaced therefrom by a ¢yiindrical
air-gap and extending axia11Y beyond the stator, the motor being
mounted with the clésed' end of the fotor located in said
"10 contaminant-free enclosure; and | |
means connecting the stbrage disk directly to the rotéf-or
rétor casihg of the motor for rotation 'the.rewith:.
wherein a labyrinth seal defined between a stationary first
‘element and a second element rotatable with the rotor is locatéed
15 between the rotor bearing said ait-gab to prevent contaminant
partiClés from the rotor bearihg entering the air;gap. The -
Divisional Application also claims a driviﬁg mechanism for a said.
magnetic-disk stbrage device, said mechanism canprising:;-
‘a brushless dc 'hiotor hévirig an annular stator surrounding a |
20 ;beérihg tubé, a rotor shafﬁ journalléd in a rotor bearing in said
tube, and a cup-shaped rotor cdnprisihg' a permanent magnet and
secured to the rotor shaft for rotation therewi'th,_ said rotor
surrounding the stator and.spaced theféfrdn by a' éylindrical air-
gap and éxtending axiallysbeybnd the stator, the motor being
25 suitable for mounting Wif_h the closed end of the rotor located in

said contaminant-free housing; and



means connecting the storage disk directly to the rotor or rotor casing of
the notor for rotation therewith; wherein a |labyrinth seal defined between
a stationary first.- elenent and a second el enment rotatable with the rotor is,
I"ocat ed 15 between the rotor bearing said air-gap to -prevent gent am nant -
particles fromthe rotor bearing entering the air-ap. The Divrsional
Application also clainms a driving mechan_i_sia for a said nagnetic-disk
storage device, said nmechanisn cenprisihng:* a brushless d.c. motor having
an angul ar stator surrounding a 20 ‘bearing tube;, a rotor shaft. journalled
in a rotor bearing “Pﬁ%%‘ﬂ%%ﬁ?é’,t Ehgy Shorags dhsiheHrrethr teokhe iroker OX

per manent nmagnet, and securgd to t[_]e (rf%t or shaft for rotation therewth,

said rotor surFSEFICAGIHEE S8 BP Ep%&l?‘hé:rh@f'?‘trﬁlrfﬁ"bfr“au@yl i ndri cal

air- gap and e di.ng axi al | eyond the stator, the notor being 25
sui tabl e for rrééﬁ%mﬁag% ?ﬁ%?h%‘cg?%% Sd end of the rotor located in said

contam nant-free h i ©_a - s.t.o.connect .. the storage. di sk
directly to the ro%?k%% rao?%)ryréggll ﬁ%a%f ggdm) SroTor r'SS?%]ﬁnBHYtﬁgFEV\A th

i the Contem Bagient! 4% SGLOSHY GieithE” BB eAnlaRATAND 5ak: IS |ad et veen

a stationary first 05 el enent and -a secon enment ro r ot or

is located betygirehhend Fbesr %@E‘ngrg aggdsaslﬁi Qlﬁ-'g"apgﬁcg ;{r%ﬁ@ﬂ@‘é%ﬂgaéninant |

contam nant particles fromthe rot aring ente e.alr-g
particles from the rotor bearing entering the air-gap.

10

15

20

25



10 15 20 25 CLAI M5 L. A‘Mge drive (as hereinbefore

defi.ned) wherelLn the electric n“:ess d.c. reluctaace-torque
mot or (as herei nbefore define Eﬁﬁﬂ “‘““ ve as clainmed. in Claiml, t
C

Wherei gphe notor ‘is an exter o or motor.* 3. A drive as clainmed in
ClaimZ, wherein the rotor has a casing contai n| ng a one-part permanent:
magnetic ring. 4. A drive as clainmed i\ Caim?2, wherein the rotor has a

casing 10 containing a permanent magnetic tape bent in annular manner. é,#
A drive as clainmed in daim4, whereigpiiMg sai d. tape has. approxi mately
trapezoi dal radi al magnetlzatlon via tThe pole pitch. 15 20 25 6. A
drive as clalmed mag@émcomgswfsu&agmrevé Qa8 hére@bbefdiR defined)

wherein the electric motor is a brqshless d.c. reluctance-torque
motor_(as hereinbefore defined).
05 2. A drive as claimed in Claim 1, wherein the motor is aa
~ external-rotor motdr; |

3. A drive as claimed in Claim 2, wherein the rotor. has a casing

containing a one—part permanent magunetic ring.

4. A drive as claimed in Claim 2, wherein the rqtor has a casing |
10 cogtéining a éermanent magnetic tape bent in annular manner. |

5. A drive.as clﬁimed in Claim 4,.wherein the said tape has

approximately trapezoi¢a1 radial magnetization via the pole

pitch..
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f ot or Qc)rrpri.ses a permanent magnet a nixture of hard ferrltes and
el astic material. 7. A dri.ve as c ﬁ “"Mm,m of Claims 2 to 6,
wherein a 05 nmagnet’ic shi eld is ho ing of the rotor. 8.

A drive as clai ned |n Caim?7, wherein the rotor corrprlses a per nape

drive-as clainmed in daim§, wher ei n the magnetic shield 10 for Lpeft of

the magnetic ygke fa0Rr{iJi aRCETRRAEH 1dTBAP e 3P Clafnslrd ¥6 €5 ABUMEIhED
Cai'm9, wherein the magnetic shield is constructed as a soft magneti c,

cup-shaped,” deeprdl auiprREDE pevheMtbasgdtaso meaOsKiAhik6HRSSE idacihe core.
11. A drive as clainmed in any one of the preceding clains which 15 further

conprises two beeriitegSajdoelasdiei Ageddieitotor on the stator and bei ng spaced
fromone another |engthwi se of the axis of rotation of the rotor. 12. A
drive as claingd i & @iaemadlclaiked eion ahjpreoaeobdHrclands i s Hawhepefudiant
centre of gravity which is internediate said 20 bearings. 13. A drive as
clai med in Q3 arsgretiorsidiedd msl Rouswdemétinia Becasdmghefirthegeotrhst antially are
contained within the axial length of the notor. 14. A drive as clained in
any one of the8preédedrivg es glainehinh Chsin 7ﬁuvh€’r¥eﬁ-nc¢it¢p|l‘9% cpepnisedor at

" | east ‘reduci ng the escape of contamnants fromsaid notor into the
envi ronment of PEYMENERE jpagnet surrounded in bell-shaped manner by the magnetic

‘shield. |
9. A.dtive-as claimed in Claim 8, wherein the maénetic shield
10 fo:msipart of the magnetic yoke for the permanent magnet.
10. A drive és claimed in Claim 9, wherein the magnetic shield is
constructed as a sofﬁ magnetic, cup—-shaped, deep drawn member,
whose base has a coaxial recess in the core.
- 11.- A @ri#e,as claimed. in any one of the preceding claims.which
15 further comprises-two bearings journalling the rotor on the stator
apd being spaced from one another lengthwise of the axis of
rotation of the rotor.
'12. A drive as claimed in Claim 11, wherein the rotor aand disk
-have a join; centre of gravity which 1s iatermediate said
'20. bearings. | |
.13. A drive as claimed'iﬁ Claim 11 or C1a1m 12, wherein the two
Seérings substantially are contained within the axiél length of
the motor.
147 A.drive as clatmgd in any one of che preceding claims whicﬁ.
25  further comﬁrlses means for at feé«t reducing the escaﬁe of

contaminants from said motor into the eavironment of the disk.



--23 - 15. A dr|ve as clainmed in any one of the precedin '-ch

further conprises nmeans for expel |ing contanin romthe

|n
direction away froma contam nant-free housing i m& \nﬂ%m
*Ioc&&gd 05 16. A drive as clained in Caiml ; ﬂ
"her be- fore described with referenc@3teo and as rIIﬂstWated in Flgure 1.

A drive as clained in daim1l and substantially as hereinbe- fore

descrl bed wWii-h Aeddivense dlaiwed] fasany lopst ofitthd preceddug eslaiad 8hiclh\ drive ass/
clained in daim’l and substantially as hereinbe- 10 fore described w '
ref erence tipeaher onpkises mases fon FRpdL bng congaminanhmfireni thedimgkost or age
devi.ce (as hereinbefore defined) conprising a drive as clainmed in any one
of the precktisnditscding #avi ftpme Ferfenipst-dace ousiagcodiicthébe by the

rot ar dISk cl ampi ng neans. 15 20 25
y isk gg légated.

05 1l6. A drive as claimed in Claim 1 and'substantial[y.as hereinbe-
fore described with reference to and as illustrated in Figure 1.
17. A drive as cla;med'id Claim 1 and substanti#lly as hereinbe-
fofé described with_refefence to_and as illustrated in Figure 2.
18. A drive é; claimed in'Claiﬁ'l,and substantially as hereinbe-

10 fore degcribéd:with.reference to and as illustrated in figure 3.
19. A magnetic-disk storage device (as hereinbefore defined)

'_comprising'a“dfive as claimed in any one of the preceding Claims

having at least one data storage disk held by the rotary
disk-élampiug means.
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