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DI SK STORE DRI VE The present invention Telates to a dISk storeaﬁ%lve 05 -
According to the present. invention there is provided a disk store drive

with a brushless drive notor having a stator provided with a w nding, and
~an external rotor coaxially surrounding'thelsrator and 10 spaced therefrom

by a substantially cylindrical air gap., _said rotor having a permanent
magnetic rotor nagnet and a soft nagB§§Ec§$8§E,9§ﬁﬂ§a hub concentric to the
yoke, said hub being connected to the rotor for rotation therew th, and ghe
rotor and hub being 15 rotatably nount ed by neans of a bearing ar r angenent

on a fixed shaft, wheggin t bis anti al | d has an
end wall with a shaped pe r}b ’H‘"%ﬁ\gfandFE §é5pg’%t (aﬁlrolﬁqb ‘E% a -
~cylindrical exte&gg% C|rCunferent|aI surface which can be passed 20 through
a central opening 0O 3 storage disk for receiving at | east one storage

di sk, whereifecat |east half of the axial |ongitudinal dinmension of the
stator wi ndi ng and t he notor nagnet co-operating therewith are housed

25 oK SRR e WEERM MRS E e

sai d fixed Shaftprov1ded a disk store drive with a brushless drive '
motor having a stator provided with a winding, and an
external rotor coaxially surrounding the stator andl

10 spaced therefrom by.a subsﬁantia;ly cylindrical air
gap, said rotor having a permanent magnetic rotor
magnet and a soft magnetic yoke; and ; hub cohcentric
‘to the yoke, said hub'being connected to the rotor for
rotatien.therewith, and the rotor and hub being

15 rotatably mounted by means of a bearing arrangement on
a fixed shaft, wherein the hub is substantially

.cup~shaped and has an end wall with a shaped bearing

‘bush, and a disk support_portion'with a cylindrical

external circumferential surface which can be passed

20 through a eeﬁtral opening of a storage disk for
receiving at least one storage.disk, wherein at least
half of the axial longitudinal dimension of'the stator
winding-and the motor magnet co-ope;atiﬁg therewith are
,housed_within said disk support éortion,-and Wherein at

25 - its axial end remote from its end wall the hub is
‘tightly sealed by a cover rotatably mounted on said

fixed shaft.



-2- Exanpl es of disk store driives are described and clained in GB A-2173049
~fromwhich the present case is divided. Disk store drives of this

i nvention have a stationary, rather than a rotating, central shaft. 05 In a
preferred enbodi nent, the hub on the side renpbte fromthe end wall has a
radial ly outwardly projecting flange definimg2a-recess within the hub in
whi ch 'said cover is arranged to enga 10 Preferably, the cover is
provided with a shaped F&AMPES éﬂﬁh%ﬁ%ﬂr%e@riﬁgg aresdpgcriiked aingf t
‘are ranged. The bearings within the bearing b of said cover nmay be

seal ed by way of aC PdaSP die Ghrdheth 0301459 "F’F?f?d"’%b‘é" the; BFP&PW Claﬁeals

.preferred enbodi nment ri ngs. of | ed sha t acte arran [
beari ng bush of saﬁdvﬁgﬁ and “Br% Eﬁiﬂ Eyl?eéEYeBﬁéoﬁa ﬁ@F

fluid seal he di.sk su ort orti-on has a substa

cylindri cal outer 55?1688P§V's5 ?sroﬁaﬁe?gphﬁ?ﬁpgggrFﬁ@gtfree

fromthe knowngbearing webs or ribs, because this contributes to providing
maxi num space’ ?or the magnetically active notor parts in the 25

diamet rical Iy |1 ted argas0hdie 500 GHpRPRLAY, Ofnd MRus! BhagRedbilis as

wel | as - -t he necessary mechani cal
remote from the end wall has a radially outwardly

projecting flange defining a recess within the hub in
W, E which said cover is arranged to engage.
o 10 _

Preferably, the cover is provided with a shaped
bearing bush in which bearings of said fixed shafﬁ are
arrenged. The bearings within the bearing bush of said
cover may be_sealed by way of at least one magnetic'

15 fluid seel. Similarly, in a preferred embodiment,
bearings of said fixed shaft are arranged in the
bearing bush of said hub and ‘are sealed by way of at

least one magnetic fluid seal.

20 : The disk support portion has a'sﬁbstantially
cylindrical outer peripheral surfece; that is, a
periphefal;surfacé free from the known bearing webs or
rips, because this contributes to providing maximum

- space for the magnetically active motor parts in the

25 diametrically limited area of the central opening of

the storage disks as well as the necessary mechanical



-3- strength of the hub for the nmagnetically act:i ve notor parts. At:|east
those surface parts of the hub located in 05 the clean area or room of ,a
di sk store in which the disk(s) are housed nust not give off into the

| atter, even during prolonged use of the disk store drive, significant
quantity of dirt particles, e.g. due to oxi datdi on processes. Preferably
the hub is made froma 10 material which, even after cutting, is suitable

for use in a cl et Amfth.6f €h8BHADI EborWhineh rxefrd¥ a8l Lt & Aoy @Nflovbkhout
a corrosion-inhibiting treatnent follow ng the sane neets the strict
cl eanness condi tipasteecessary with disk stores in the clean area receiving.
15 the storage disks. Such a construction makes it possible to finish,

e.g. grind or turn to size the outer peripheral surface of the di sk support
portion after assenbly of the hub and the drive nmotor with respect of the
centricity with the rdtatleastxtBosg0surfaceSpereetafi thenilsh nhocaitetiein
installed hub is frequently necessary in order to fulfil the extrene :
demands i n c@nedihorclfam arer aroresmwefh ar ddsdke s tefreaciureiclof thet ati on
or mnimzation. of, i naccuracy of the hub. It is particularly appropriate to
have a hub 25 medSkiomarghroneed| muptepetapilyealqfif ninke drhanlakt@Fni um

alloy. Light netal hubs can be used in clean_ -, . :
y g - even'éhrfhg profongeg use of the disk store drive,

'significant:Quantify of dift.partiCIés, e.g. due to -
‘oxidation processes. 'Preferably_the'ﬁub is made from a &‘2
10 material which, even after cutting, is suitable for use
in a clean area i.e. a métériéi'Which following cuttiné
and withouf.aﬁcorrosion-inhibiting treatment following
the same meets the_strict_c1eahne§s-COnditions
necessary-with disk stores in the clean area receiving

15 the storage disks. Such;a'cbhst:uctiqn makes it
ﬁoséible to finish, e;g.igrin& or turn to size the
outer peripheral surface of the disk support portion
after assemﬁly of the hub and the drive motor with 'QQ
respect of the centriéity with the rotation axis.

20 Such metal finishing of the installed hub is
fréqdently'heCessary in order fo.fulfil'the extreme
'demands in connection with disk stores with respect of

- accuracy of rotation or minimization of inaccuracy of
the hub. It is partiéuiarly-appfopfiate to have a hub

'25 made from light metal, préeferably aluminium or an

aluminium alloy. Light metal hubs can be used in clean



-4- areas without further treatnment, even after cutting has taken place.
For exanple using a diamond tool, and whilst respecting the necessary

preéci sion, such hubs can be turned which is | ess expensive than grinding,
05 particularly in the case of a dISk support portion with a cylindrical
outer circunferential surface. The hub |S'pr%ferably extruded or cast and
is pressed hot on to the magnetic yoke. However, princi ot her
possihilities foraFSPﬁlW@tHBHta§&r$€W€'éﬁ%ﬁtm%va %V%@ %€Eﬁ¥ngutégéghéﬁsof
the two parts. In kpown anner, t he netic yoke can, have a cug

pot - shaped const r ilRKEBnPLRGRevefFOr texlag“ a\%%’a’&bo%sd’t%‘“%?%ﬁﬂ% a a“d

substantial l'y cylj net oke, with an anpul ar &g c shield

ring in the hub WKF&%ngFEﬁgg &gal |Wﬁ&ﬁ%ﬁ%F¥uQﬁﬁf%%b°%nds BPSthe
hub. As | t b f f .
rr;gnet [ caflrﬁiuandgétrrl\ g%f It{(':‘.l?g%? rrglg‘trhtaét ??Ssﬁ S Cﬁé’ aygéﬁf‘gé‘ g@% g%gl %Rg'wi th
20 t ot h h d T ]

Shield ring com E%gf)?%ﬁﬂ%EQPegéeéﬁ%e'ﬁ?%?e|°yf e?nléau chiRort forteeR AR,

ring can be re'atévég%lhékﬁ aiOolftdlr Wi Pl s S EEcOf tBRedRLKE
can be further reduc a constant aX|a Sl ze, nore space
provided for the h@bpﬁéﬂeﬁablyabxtruded or cast and is pressed hot on to
the magnetic yoke. However, in principle, other
possibilities for joining hub and yoke exist, e.g. a

10 bonding together of the two parts.

In known manner, the magnetic yoke can have a cup
or pot-shaped construction. Howeyer, it is |
~advantageous to provide a substantially cylindrical

15 magnetic yoke, with an annular magnetic shield ring in
the hub which extends radially inwardly along the end
wall of the hpb. As a result of both these features
the necessary guidance of the magnetic f£lux and an

 efficient magnetic shielding of the storage disks with

20 ’respect to the drive motor are achieved. The.
combination of yoke and shield ring'can be produced
less expensively than a cup or pot. The shield ring
can be relatively thin, so that the overall axial size
of the drive can be further reduCed-or, for a.constant

25 axial size, more space provided for the hub end wall at

the closed end of the subassembly comprising the hub,:



the closed end of the subassenbly conprising the hub, 5 magneti c yoke
and notor magnet. The magnetic yoke can be appropriately constructed as. a
rolled ring, particularly a steel ring, or as a tube portion. 05
Preferably, the | eads of the stator w nding pass through the fixed shaft to
the outside of the .drive. A control nagnet+ &.g4. in the formof a control
10 magnet ring is preferably connected to the unit conprising a rotor and

t he hub, and sai dmaggeét cc yoker &gt mottdr anagmé t onaThenmggeakitdc yoke can.
field-sensitive rotation position sensor arrangenent, whose function |S\yo
produce commut atihg- QBRFP®K1@Q$iM:;Qﬂﬂttﬂﬂt@@aaSya1501dedtmamgh contro
signals, e.g. a pulse for a _given rotor reference position. The control
magnet i's approprPéFEF?uFGE&ﬂé@ GFasle Tidiat | 9¥ opEnackbibef POKE iomi -t
~conprising the rotor and hub. It can be axially aligned with the notor
magnet. The notor magnet can 20 optionally serve as the control nmagnet. The
rotation posh&'on sensqr %rran enent i s adyvant ageousl|- aElaced on a printed.

circuit board?3whi ch akFEERYaPA¥es thre 18845 |9 obls shater vheddme:

conpr|S|ng the rOtgésagHrough %%e fixed shaft to the outside of the

drive.

A contfol magnet, e.g.'in thé form of a control \J
10 magnet ring is preferablj connected to the unit |
comprising a rotor and the hub, and said magnet
cooperates with .a stationary magnetiC'field-sensitivé'
fotation position sensor arrangement, whose function is
to produce commutating control signals and optionally
15 additional control signals, e.g. a pulse for a given
. rotor reference position. The.contrOI'magnet is
appropriately_ldcafed on the axially open end of the
unit comprising the rotor and hub. It can be axially {;2
-aligned'with.the motor mégnet. - The motor magnet can
20 optionally serve as the control magnet. The rotation
-position sensor arfangement is advantagedusly placed on
a printed circuit board, which axially faces the | |
axially opén end pf the unit comprising the rotor and
hub.
25

The invention is described in greater detail



The invention is described in-.greater detail -6- hereinafter, by way of

exanple, with reference to the acconpanying drawi ngs, in which:- Fig. 1 is

an axial partial section through an 05 enbodinent of a disk store drive of

the invention having a fixed shaft; and Fig._2 is a partial section

~corresponding to Fig. 1 of a further enbod'n%nT of a disk store drive of
the invention. 10 Fi homs a drive tor having,a stator 10 with a

stator |aninationtf %&P@ §P&ﬁﬁﬁ'l '?ﬁﬂW ebuﬁaFE Fe FéﬁP&FIﬁO the

synna,rlcal with rotation. is 10A. 15 As is
illustrated in GB%§%§%%§8§§JE%ron1 %:'t¥| %gé I's divided, the stator

| ami nations may form six stator poles each haV|ng a substantlally T- shaped
configuration and positioned with a reciprocal angular 20 distance of

60[err]. A sintered i rQQ,car 4 <Cah B HAGi D HbaESoAT tﬁréugrg' &nof

| am nations. A stator- mnndlng I's provided on said stator. per manent
magneti ¢ not 005nagRBbalmenty JEe o AdisH |tEONetivedof ntﬁéaﬂﬁvaﬁk%nmnner

in the circunferential direction to provide two
having a fixed shaft; and .
Fig. 2 is a partial section corresponding to Fig.
1 of a further embodiment of a disk store drive of thé
invention. |
10
Fig. 1 shows a drive motor having a stator 10 with
a stator lamination bundle. The stator lamination
bundle is radially symmetrical with respect to a
central rotation axis 10A.
15
| As is illustrated in GB-A-2173049, from which this
case is divided, the stator laminations may form six
stator poles each having a substantially T-shaped
~configuration and positioned with a reciprocal angular
- 20 distance of 60°. A sintered iron core can be provided
in place of_a bundle of laminations. A stator winding
is provided on said stator. A permanént magnetic motor
magnet 13 may be radially magnetized in quadripolar
manner in the circumferential direction to prdvide two
25 magnetic north poles and_two'magnetic south poles in

alternating sequence. Each such pole can have a width



25 magnetic north poles and two nagnetlc south poles in alternating

sequence.

Each such pole can have a width -7- of substantially 180[err]
el (corresponding to 90 [err] physical). Mtor magnet 13 is fitted within a
soft magnetic 05 material yoke 94 which is generally cylindrical and has a

magnetic shield ring 95 connected theretos ffo~ exanpl e, by bonding. The
shield 95 and magnet 13 together form an external rotor of the

yoke 94,

drive notor.
pl asti c-bonded magnet .

The ofotsaibstgneiallBy 18g° bela (colbespongrieig tw %0°10 .
The magnetic yoke 94 and/or the nmagnetic shleld&§5
may be made of mphiveticaldaterial in a synthetic binder, a nixture of hard

ferrite and el astoneric material, ceram c magnetic material or samarium
15 As is clearly illustrated in Figure 1, the stator 10 provided

cobal t.

with its winding is coaxially surrounded by the external rotor 13, 94, 95
whi ch is spaced from Metast Magnab by asstibstadt withincd isefit d%ﬁg%ﬁtlgap
14. A 20 hub 107, preferably of

ht netal, of a_rigid disk store, is

mounted in r 8Bar Park@FHAL (ﬁP%Fs?ﬁIVghSPy1§hﬂPPefG§1Y'ﬂYL?%Qﬁﬁqa%IEP¢s

fitted,
_107

in a manner not shown, c £h£2fdd£§§g558r As c e seen, fhe hqb

10

15

20

25

has a magneti connecte t ereto, for
example,'by_bohding. The yoke 94, shield 95 and magnet
13 together form an external rotor of the drive motor.

The motor magnet 13, may be a rubber magnet, or a

plastic-bonded magnet. The magnetlc yoke 94 and/or the.

magnetic shield 95 may be made of magnetlc material in
a synthetic binder, a mixture of hard ferrite and
elastomeric material,'ceramic magnetic material or

samarium cobalt.

As‘is-ciearly illustrated in Figure 1, the stator

" 10 proﬁided"with its winding is coaxially surrounded by

the extéfnal'rbtor 13, 94, 95 which is spaced from the

stator 10 by a substantially cylindrical air gap 14. A

hub 107, preferably of light metal, of a rigid disk
store, is mounted in rotary manner on é stationary
shaft 105. This shaft 105.is fitted, in a manner not
shown, in the disk store. As can be seén, the hub 107
is Substantiaily cup-shaped and has a cylihdrical disk
support portioh 110 placed, for example, by shrinking,

onto the magnetic yoke 94. One or more rigid_storage

»



I's substantially cup-shaped and has a cylindrical disk 25 support portion
110 pl aced, for exanple, by shrinking, onto the nagnetic yoke 94. One or
yore rigid storage -8- disks (not shown), preferably magnetic disks, are
pl aced on the di sk support portion 110 which passes through a central
opening in the storage disks. The storage di gks nay be axially spaced al ong
t he di sk 05 support portion by appropriate spacers and may be fixed with

respect to hub 10@inks kiwswskdwnp) nPrdesirablyl kaghlklt ike aieas t hate t he
axi ah_di nensi on of the magnetically active stator and rotor parts of the
drive notor 18, t Ipdtacesd tdre the odiskgseppdBtapdritienstldttowhli®@hMpalises ar e
housed within the area surrounded by the di sk support portion 110. The wall
t hi ckness of the dihougipporeenpbral oppandngf inhéheuls to@agies dirmkid er ThHean
the wal | thickness of the cylindrical magnetic yoke 94 so that a maxi mum
cross-section i s FERFagmidHie nay ke aniallysspaged 9dang tthe ddftk al
openi ng of a storage disk. . particular, the wall thickness of the djsk

| n
support porti @9 1EYBRCLFaRPLE! Y 23RPEORELBFE EBASPESeAnAVMAY RS Hahidl

strength requirenents. In order tq inc se the dinmensional, stabiljity of
the hub 20 107,  t K8 B FaEReTbctohyp o §chy eAdkaowhi SkeRedndo y It

radially proj ecti rvlz(:ilflI %r]eqe5e1e1n1 é’izpain?hthe' axial dimension of the
-magnetically active stator and rotor parts of the drive
o/ | motor 18, that is the motor magnet 13 and the stator
10 winding are housed within the area surrounded by the
disk support portion 110. The wall thickness of thé
disk support portion 110 of the hub 107 is smaller than
the wall thickness of the cylindrical magnetic yoke 94
so that a maximum cross-section is made available for
15 parts 13, 107, 94 in the central opening of a storage.
disk; In particular, ﬁhe wall thickness of the disk
support portion 110 is made as small as possible
consistent with mechanical strength'requirements. In
order to increase the dimensional stability of the hub
20 107, the hub carries at its open end a ‘thickened,
outwardiy_radially projecting flange 111 which
- simultaneously axially supports the rigid storage disk

- closest to the flange.

- 25 : Hub 107, together with the storage disks supported

thereon is located in a clean area 49 which in a known,



simul taneously axially supports the riQid'storage di sk closest to the

fl ange. 25

‘Hub 107, together with the storage disks supported thereon

is located in a clean area 49 which i-n a known, | -9- but not shown
manner, i s defined by disk store casing parts. The hub 107 is rotatably
nmounted on the shaft 105 05 by way of a 4 rest- ball bearing 106. The hub
107 has an end wall 108 with a shaped-on bearing bush 109 in which the.
bearing 106 is ramet viedt Shewnemahaeei,ng of |GEBined by s Dsk t Seosedeasfinghe
hub 10 107 remote fromthe end wall 108. The soft nmagnetic shield ring S
engages on the i msaresof the end wall 108. A notor cover 114 is rotatably

nmount ed by neans

of a second ball bearing 113 on shaft 105, said cover

tightly sealing the notor .on the axial end of the hub 15 107 renote from

its end wall 108.

It will be seen that the reinforcing flange 111 of the

hub 107 defines a recebe 1hubwlOfi Ast KotRkably Waumtedeorobbe $hafis105
arranged to %Hgaq? The cover ;114 is _shaped to provide a bearing bush 120
ho?

in which the

Ay 0§ sa26irgkr RAddd Pear ingyrtbc fluid or

ferro-fluidic seal 72 or 72" is provided on each of the outsides of
bearings 106, 113. Seals 72, 72", which are descri bed bel ow,

10

The hub,107 has an end wall 108 with a shaped-on
beafing_bush~109_in which the bearing 106 is received. _
The reinforcing flange 11l is on the side of the hub . v/

107 remote from the end wall 108. The soft magnetic

'shield ring 95 engages on the inside of the end wall

108. A motor cover 114 is rotatably mounted by means -

of a second ball bearing 113 on shaf£.105, said cover

' t1ght1y seallng the motor on the axial end of the hub

15

107 remote from its end wall 108. It will be seen that

the re1nfor01ng flange 111 of the hub 107 defines a .

- recess 119 within the hub in which the cover 114 is

20

arranged to engage. The cover 114 is shaped to providé‘;g
a bearing bush 120 in which the bearing 113 is

arranged. A magnetic fluid or ferro-fluidic seal 72 or

720 is provided on each of the outsides of bearings

25

106, 113. ~Seals 72, 72', which are described below,
ehsure that the bearingjarrangemehts.are_sealed with
respect to the clean area 49, so that the complete
drive motor éan be located in said clean area. The

connections of the stator winding can be led out by



“ensure that the bearing arrangenents are sealed with respect to the clean
area 49, so that the conplete 25 drive notor can be located in said clean
iaréa,’The connections of the stator W nding can be | ed out by - 10 -
means of a cable 115, which is placed in an axial slot 116 of shaft 105. A
circuit board 38 is suspended to extend ratidPly 05 by way of supports 112
(Figure 2) on the lam nations of the stator 10, This circuit board may
carry the comut afieigse|®ctd FFARke aht? or Wi Ry 18i Paacedcdnpanesrdali grlot

exanpl.e, for spee re%8§a I O oses. Connections to the conponents of
"the Circuit boardq31€§ c’é}‘?%e% by way of the cable 115. In particular,

the circuit board 38 carries a sensing arrangenent of three rotation

position sensors 42 (only one of which is visible in Figure 1). The sensors

42 of the sensing arrang uﬂ%éb JW@WEESfg&éﬁaﬁ?Eéo%ﬁkg;%%n%x%%@f%lﬂf

Hal | generators, field plates, neti1 c di odes a

o st abl e ou Lol ngy iy F Sugisoned el oLy Rd a0 B0l T A U

el wide rotor pol na 0 luse not or magne

control magnet fokhkhtRAYr 119 SRS ScfleutOWBYSEd RAY! eas.»bg eglodi ment
Il lustrated a control nmagnet 45 separate fromthe notor magnet 13 is
provided.for commutating electronics and/or other circuit
| components, for example, fbr speed regulation purposes.
Connections to the components of the circuit board 38
10 can be made by way of the cable 115. Ih-particular,
the circuit board 38 carries a sensing arrangement of
three rotation position sensors 42 (only one of which
is visible in Figure 1). The sensors 42 of the sensing
arrangement may be magnet field sensors, for example,
15_ Hall generators, field plates, magnetic diodes and the
‘like. Bistable-switching Hall IC's are particularly
advantageous. The use of 180° el wide rotor poles
makes it possible to use the motor magnet 13 as the
controi magnet for the position sensors 42. However,
20 in the embodiment illustrated a control magnet 45
separate from the motor magnet 13 is provided for
energizing the rotation position sensors 42. Thé
embodiment of Figure 1 shows the rotation position
sensors 42 axially facing the control magnet 45. It is
25 also possible;'forfexample,.to arrange the rotation

position sensors so that thej radially face the



energi zing the rotation position sensors 42. The enbodi nent of Figure 1
shows the rotation position sensors 42 axially facing the control magnet

45. It is 25 also possible, for exanple, to arrange the rotation position
sensors so that they radially face the control magnet 45. The rotation -
position sensors 42 are appropriately so penilpherally positioned with
respect to the coils of the stator that changes to the sensor sw tching
states substanti aldntmsl nuagiee i 6.t hThe5 rotertd ot qass Ngtomfséhsonssaei at ed
coil voltages. The magnetic fluid or ferro-flui.dic seal 72 seals the ban/

ot

bearing 106 with amss@Eupropriatetyesn aecaph@ramiyrnquﬁanéduwutheal 72
.conprises two annul ar pole 10 pieces 73, 74, per manent nagnet ring 75
| ocat ed between mm§9ﬁﬁﬂe$$|%%%s°°aﬁa an§§ﬁeﬁQ§qqqukﬁqﬁuﬁhéﬁﬁﬁM)tOMhhéh
is introduced into an annuj ar, ¢l earance 76 between ring 75 and a portion of
the shaft 105. S&ansqK Shikchipe statRFoRNPSIAAt il Y fednside with the

"ferro-fluidig seals Seal 72 effective vents t.he ssage. of dust .
particles fr(9% t ﬁ@%’ea‘f’?"@s’d?gﬁnﬁgngﬁ? Fﬁtsﬁclgﬁg‘e&né%ﬂf]ar égﬂ'i@ Bpal 72 is
adj acent to, but axially spaced fromthe bearing 106'. The seal 72' is
substantlally i dentical in construction 20 to the seal 72 and seals, and

I's axially spaced fromyg DEALLNE $18id or ferro-fluidic seal 72 seals

the ball beaﬁing 106 with respect to the clean area 49.
The magnetic¢ fluid seal 72“compri5és two annular pole o/
10 pieces 73, 74, a permanent magnet ring 75 located
between'thes_pole-pieces; ahd a'ma§nétic fluid (not
shown), which is introduced'ihto_aﬁ aﬁnular ¢learance
76 between ring'75 and a portion of the shaft 105.
Seals of this type are known under the term
15 "ferro-fluidic seals". Seal 72 effectively prevents
the passage of dust particles from the“beafing
arrangement into the clean area 49. Seal 72 is
- adjacent to, but axially spacéd from'ﬁhe'bearing 106. g_;
The seal 72' is subs;antially identical in construction
20 to the seal 72 and seals, and is axially spaced from

the bearing 113.

The embodiment of Figure;2 differs from that of
Figure 1 substantially in that, in'place 6f;the shield
25. ring 95 and the magnetic yoke 94 there is a one-piece

soft magnetic material pot 117 with end wall 117A and



%he enbodi ment of Figure 2 differs from that of Figure 1 substantially in
that, in place of the shield 25 ring 95 and the magnetic yoke 94 there is
a one-piece soft magnetic material pot 117 with end wall 117A and - 12 -
a circunferential wall 117B. In place of _thiss one-piece pot 117, :
di sh- shaped nagnet segnents can be bonded o An sonme way fixed into the pot
117. 05 They di fKosh PEFe AL ¥§S crijgd a ' jn are
descri.bed and illustraf@% %necope%drﬁgiaéﬁﬁﬁgatﬁgh%H%kﬁg%ygg%Si%8513759)
fromiyhi ch the prosentiaee! h6at 19 ai%ws%%ecﬁm%e@@él%@nw%ghSB

[
. ¥ <
store drives are also described and clainmed in copendi ng di vi si ona

applications  GRRrdd823A( 89188R8. dhyamd xR AMSSHA GRICEER; 7). 15 20 25
- 13 - CLAIMS 1. A disk store drive with a brushless drive notor having a

stator provided with a w nding, and an
05 The disk store drives described and claimed herein
are described éhd illustrated in copending application
No. 2173049 (8513759) from which the present
application is divided. Embodiménts of the disk store

~ drives are also described and claimed in copending

o
: 10 divisional applications . - 982217522A(8910359.2) and
GR22198574(8910559.7). |
15
Y

20

25



05 external rotor coaxially surrounding the stator and spaced therefrom by
a substantially cylindrical air gap, said rotor having a permanent magnetic
rotor magnet and a soft magnetic yoke; and a hub concentric to the yoke,
sai d hub being connected to the rotor for 10 rotation therewith, and the
rotor and hub being rotatably nounted by nebhs-of a bearing arrangenent on
a fixed shaft, wherein the hub is substantially cup-shaped and has -an end’
wall with a shaped bearing bush, and a diGlAE$port portion with a . .~
cylindrical 15 external circunferential surface which can be passed thrbﬂgh
a central opening of a storage disk for receiving at |east one storage

di sk, wherein at_|east halg of the X|aI | on |tud|naL dlnenS|on of the
stator wi nding ahd thé fof QiY%uﬂ% i AgPFHERLRSEN Y 2K AR ed

within said dis ort E |o angﬁyh at I ts.axial ﬁg renote from
its end wall the ﬂﬁ gsat 8 PEAY. v%erBFapﬁblﬁn @ ed on said
fixed shaft. store dri '

as cl wher
e G b on Qe SREeTPRRoERERToHamE Al dirE fLBREn ufte et |
proj ect 1ng 1 anOE,detlTAg BLEERPYY o subdeantlhii] w@lnuwcglwym sai d

cover | s arrange 0o en
gap,'sald rotor having a permanent magnetic rotor

magnet and a soft magnetic yoke; and a hub concentric:

to the yoke,'said hub being_connected to'ﬁhe rotor for o/
10 rotation therewith, and the rotor and hub being

rotatably'mounted by means of a bearing arrangement on

a fixed shaft, wherein the hub is substantially

cup~shaped and has an end wall with a shaped bearing

bush, and a disk support portion with a cylindrical
15 external cifcumferential surface which can be passed

through a central opening of a storage disk for

receiving at least one storage disk, wherein at least

half of the axlal 10ng1tud1na1 dimension of the stator \

winding and the motor magnet co-operating therew1th are
20 housed within said disk support portion,_and wherein at

its axial end remote from its end wall the hub ie

tightly sealed by a cover rotatably mounted on said

fixed shaft.

25 2. A disk store drive as claimed in Claim 1, wherein
said hub on the side.remote from the end wall has a

radially outwardly projecting flange defining a recess

AR
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3. A disk store drive as clained in daim1l or 2, 05 wherein said cover
Is provided with a shaped bearing bush in which bearings of said fixed

~shaft are arranged. 4. ‘A disk storé drive as clained in Caim3, werein
10 the bearings within the bearing bush of said cover are sealed by way of
at |l east one magnetic fluid seal. 5. A digk store drive as clained in any

preceding claim wherein bearings of said fixed shaft are 15 arranged in

the bearing bush witgahdthebnand iar ehaed ad iRy el i ftatLa%] e@nF omagnetic
fluig_seal. 6. A disk store drive as claimed.in.any preceding clai

wherein said hub éngagede froma material which 20 which is still SU|tabIe
for clean area use after cutting. 7. A di sk store drive as clained in
daim6, wherein said material is light netal. 25 8. A di sk store drive
as claimed in any preceding 1111111 1111121111 1111 111111 * C L ‘M
'S * - 15 - 3 ai nd dhekeshorkedmiver pal diarimed erer@iaim suréace, of the
di sk support portion, follow ng assenbly of hub and drive notor, is
finished witif¥e reip gahdr revey is PrOVlded with a shaped bearing

bush in which bearings of sa1d fixed shaft are

arranged.

2 o 4. A disk store drive as claimed in Claim 3, wherein
.10 the bearings within the béaring bush of said cover are

sealed by way of at least one magnetic fluid seal.

5. A disk store drive as claimed in any preceding
claim, wherein bearings of said fixed shaft are
15 arrénged in the bearing bush of said hub and are sealed

by way of at least one magnetic fluid seal.

\J; 6. A disk store drive as claimed in any preceding
claim, wherein said hub is made from a material which
20 which is still suitable for clean area use after

~ cutting.

7. A disk store drive as claimed in Claim 6, wherein
said material is light metal.

25

8. A.disk_store drive as claimed in any preceding

T



with the rotation axis.

05 9. A di sk store dri.ve as clainmed in ClaimS8,

“wherein said surface is ground or turned to size. 10. A disk store driye

as'clainmed in any preceding 10 claim wherein the hub-is extruded or cast.

11. A disk store drive as clained in CaimJl0, wherein the hub is pressed
hot onto the nmagnetic yoke. 15 12. A di sk Stote drive as clained I n any

Wéiﬁ%s”ﬁf*s&m ‘?{'Z%"ke#ﬂ cremterantinn, 2 %%%‘%a'ar
2l ong the end val Lnglatle BuBpca Thre ,tség%figrfng;ggg?ﬁgﬂg' g,'tf Y

precedi ng claim
magnetic shield r

of Claim 1 to 11, Whéréin

rece SO

received within S§4 g¥QUHot8rC'ﬁ%u i €§Hééu %gﬂ r{gpéﬁkdtgagggEkq q%%erlm

pot defining said s

t nagentlc 2

A disk store drivgigs ghglggqa%qoﬁnﬁxgggpedlng claim  wherein | eads for the
stator w nding pass through the fixed shaft or a slot therein to the

out si de of th@sdr

10

I ve.

9.

said

10.

A disk store drive as claimed in Claim 8, wherein

surface is ground or turned to size.

A dlsk store dr1ve as clalmed in any preceding

cla1m, whereln the hub is extruded or cast.

11.

15

A disk store drive as claimed in Claim 10, wherein

the hub_is pressed hot onto the magnetic yoke.

12.

A disk store drive as claimed in any preceding

claim, wherein the magnetic yoke is cylindrical and an

annular magnetic shield ring is placed in the hub'and

- extends radlally 1nwardly along the end wall of the

. 20

25

hub.

13.

A disk store drive as claimed in any of Claims 1

to 11, wherein a one-piece soft magnetic material pot

is received within said hub, a circumferential wall of

said'

yoke.

magnetic material pot defining said soft magentic

* c L N S *
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05 15. A disk store drive as clained in any preceding claim wherein a
control magnet is supported by said rotor, and a co-operating sensor
sarra_ng‘enent i s- supported by said stator to face said control nmagnet. 10 16.
"A disk store drive as clained in Claim15, wherein said sensor arrangenent,
conpri sing one or nore sensors, is mounted~ohkSa=printed circuit board which
I's suspended by neans of supports on_|am nations of said 15 stator. 17. A
di sk store conpri sidrg P L%k s$bPEe ddrigeadscrapimgdi dnampypme@efhine| ai m
and “havi ng one or nore disks recejved on the hub and located in a clean
area™20 defined witifima HRRETHY bpadnefcrothe stator winding pass

throﬁgh the fixed shaft or a slot therein to the
outside of the drive.
05.
15. A disk store drive as claimed in any preceding
claim, wherein a control magnet is supported by said
rotor, and a co-operating sensor arrangement is
supported by said stator to face said control magnet.
10 |
16. A disk store drive as claimed in Claim 15, wherein
said sensor arrangement, comprising one or more
sensors, is mounted on a printed circuit board which is
suspended by means of supports on laminations of said

15 stator.

- 17. A disk store comprising a disk store d;ive as
claimed in any preceding claim and having one or more
disks received nn the hub and located in a clean area

20 defined within a housing of the store.

25
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