——. :

T ——, N

- 1 - DRIVING MECHANI SM FOR MAGNETI C DI SC DRIVE UNI T- The inventigéérelates
t'o .a driving mechani smfor nagnetic disc nenories, parti tgxggg | ed
"hé&rd disc" nenories with a driving notor having a statéskhnd a rotor 'for.
driving a hub for receiving at |east 05 one hard nenory disc anquocated
within &first space of the disc menory. So called "hard discs"
are..suitable for storing |arge quantiqug_pf data, which can be witten to
or read out with the aid of, a magnetic head arrangenent 10 if the disc is
rotated with respect to the magnetic head. In practice, it has been found.
that occasionally data stored on hard discs are | ost and/or problens occur

when writing in Orbﬂﬁﬂfﬁémﬁﬁz\k?‘gmdﬁgk MABNETIC DIHS ﬂ,@y@gtﬁghseeks to
provide a driving _ T a | osses
and avoi ding probl efffe difivéwe 6harkNRYesAd W idiilving mddRafidknee8E the
af orenmenti oned deficiencies can.20 be magnetic ftields emanating fromthe

driving arrangegdtid ebse MeRbLIBsBpake icAUMRA Y Fo WA Y1IEY MhEba Q
a

frequency fields, but also by |ow frequency fields. There canin particu
be a demagnet iddatc'bmeriot ies Maptit ac ded@tingy mtdhadiainy dh Sstatbrhas been

25 shown that the magnetic coating can be damaged even with fiel ds above
approxi nat el y &ha @ Fqfarssfor driving a hub for receiving at least
05 one hard memory disc and located within a first space
of the disc memory.
So called "hard discs™ are . suitable for stdring
N large quantities of data, which c;n be written to or
read out with the aid of a magnetic head arrangement
10 if the disc is rotated with respect to the magnetic
head. |
In practice, it has been found that occasionally
data stored on hard discs are lost and/or problems
occur when writing in or reading out the data.
15 This invention seeks to provide a driving
mechanism for hard disc memories preventing data
o losses and avoiding problems ddring data iﬁput and
WA
output. ‘ : .
The cause of the afofementioned deficiencies can
20 be magnetic fields emanating from the driving
arrangement. These pfoblems may be caused not only by
high frequency fields, but also by low frequency
fields. There can,in particular ,be a demagnetization
of the magnetic coating of the hard disc. It has been

25 shown that the magnetic coating can be damaged even

with fields above approximately 3 to S gauss.



havi ng -a,bel | - shaped rotor casing and at 05
f.ixed in said casing,
magnetic fl ux;

2 - Accordlng to the invention,

a_peg

havi ng a stator and permanent magnet external rotor, said rotor

there is provided a driving mechani sm f o
netic disc nmenory drive unit conpr|S|ng a brushless direct current

| east one pernanent magnet
said notor when gngrgized having parts producing a
a rotor shaft connected to the rotor casing and extending

(?

concentrically fromthe open end thereof, a hub for receiving at |east one _

magnetic nenory disc in 10 a first .zone,

rotor shaft beyond guubfdfid0ed hen@Pehveneish, t BRerol 95 padiRdedand a
substantially flat magnetic shielding ring extendlng coaxially with the

rotor- shaft anghyiepimschet 1sentéhea hnlignedieobosccaenbgyt argover the 15
open end of the rotor casing to shield said first zone fromsaid nagnetic
~The shi almliithgompfi strkesa | hrpsiskeds edipept egeptendr mdotokeast

flux.

consi®erably reduce, |eakage of the magnetically active notor part in the

said hub being nmounted on said

vicinity of tmavlhg(hsﬁxatmrtind a¢smanhetsmagnetoexteunaieqoepcy nagnetlc

field is reduced to harmess values in the vicinity of the disc.
Preferably, adadsemotar thaving a@ kellvshapednpeberreasingf Aot alse hub
there is provided a 25 ventilation zone. Thus, on one side of the driving

motor a fi0%t LaRft N PSEmaneRt smenet yEixed fpofpid casing, said

.
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motor when energized having parts producing a magnetic

-flux; a rotor shaft connected to the rotor casing and

extending cOnCentriéaily from the open end thereocf, a
hub for receiving at least one maghetic'memory.disc in
a first zone, said hub-being'mOUnted.on said rotor
shaft beyond and fa;ing the open end of the rotor
casing; and a substantially flat magnetic shielding
ring exténding coaxially with'the-roﬁor-shaft'ahd'

located between the hub and rotor casing to cover the

open end of the rotor casing to shield said first.zone'

from said magnetic flux. -

‘The shielding ring makes it possible to prevent,

or at least considerably reduce, leakage of the

_ magnetically active motoriéart in the Vicinity of the

disc, so that also the static or low freguency
magnetic field is reduced'tO'hafmless values in the
vicinity of the disc. |
Preferably, adjaceht £6-the axial end of the
motor remote from the hub there is provided a
ventilation zone. Thus, on one side of the driving -

motor a first zone which is substantially free from



X 3 - magnetic interference fields is produced, whilst on the other side of
-.sgTd notor a second zone is obtained which, in the assenbl ed ndition, is
. separated fromsaid first zone and between which there is a forced
tur bul érce of the anbient air-which is desired for 05. cooling purposes..

- Suitably, the rotor carries, on the facg ~enote fromthe hub, a fan for
forming the ventilation zone. Such a construction is not only particulatcly
sinple, but also |leaves the circunferential face of the rotor 10 free as
braki ng surface for a brake which is frequently provided with such driving

. rotor-type notor with a

.'-nechanisns.*mﬂgnﬁﬁinr@ﬁkﬁxﬁﬂresca GigdfBeds orodgicesur mivitlsdx tar nal
permanent _magnetic rotor. In the rotor casing

- there is advdhg¥eher ysyde 50f oAR1ifaRPLEr AaserenfadeRs ds iqRfakned
Pl ' Aol S 8 e 1
{s. L b ' [ cul I ¢z b d t - i
A A T e
wdﬁbufgﬂé CoE ALY Qﬁ@igﬁkfQﬁéb%ﬁééﬂnqgn@%§¥ééb§§§§toner"A

‘per manent ma
© magneti zatio

‘per manent nma
- rubber 20 ma
el astic mate
driving nmech
control gjgc

ani'sm-o e af orenen
cguggbgggying el ectronics which ensures the necessary

Wdo

I'onéed neral 'y “conpri'ses a speed

‘commut ation. 11 the magnetic shielding ring is
' Suitably, the rotor carries, on the face remote

from the hub, a fan for forming the ventilation zone.
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Such a construction is not only particularly simple,

but also leaves_the_circumferential face_of the rotor

free as a braking surface for a brake which is

frequently provided_with such driving mechanisms. .

The driving motor is a brushless direct current

external rotor-type motor with a permanent magnetic

rotor. In the rotor casing there is advantageously a

one-part permanent.magnetic ring or a permanent

magnetic band with an approximately trapezoidal radial

magnetization over the pole pitch which is bent in
annular manner. The permanent magnets can be, in

particular,_plastic-bound:magnets:or'so-called rubber

magnets. Such magnets are made from mixtures of hard

ferrites and elastic material, particularly barium

ferrite combined with elastomér._

A driving mechanism of the aforementioned_type

generally-comprises a speed control circuit and/or

driving electronics which ensures the. necessary

~commutation.

If the magnetic shielding ring is

a
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- 4 - connected to the notor stator, this ring can additionally be used fOQ@
copi ng the speed control circuit and/or“driving electronics, particularly” ™
i f\.sem conductor. conponents are held in thermally conductive contact with

t he shi,elding ring. 05 The magnetic tracks of hard discs are

extrenely close to one another..FurtheLngrg, despite the high precision,
certain tol erances and eccentricities of the discs, the hub and/or the
‘bearing systemfor the rotor shaft are unavoidable. As a result, on 10

di sassenbling the rotor shaft., the alignnent between the nagnetic head

arrangenment angs{ e HE@NEL | €né M AEKkSrobthB8rdi $61kS riagt canthis leads to a
| oss of the data stored on the disc, so that the disc nust be rewitten.

In order to avguidlisishaBlfabe 1868 ¥BENcdB1iRAN kheOkpela donteol
particularly conmponents of the driving el ectronics or the speed control

circuit or thettaidt ahddorodtvingaetecdirbaits,apprefieuladigntiddi nent of
the i fwention at |east certain parts of the stator and/or rotor are

det achabl y comrseniesndwc®6r tbeponéntsshabt heildddpentiemmay)lyf t he
connection between said shaft and the hub. This makes it possible to

repl ace def ect¢amduictiree popntagrt wbbh kbei shieddingcirpngeal al i gnnent

- between the-magnetic head arrangenent and the magnetic tracks on _the hard
25 disc. T®° nake itThensegraebig tsasksi afchand [Adsest dreefEEXEMFlvhe hi ghly

£l ean space containing the disc , _ ) ) _
close to one another. Furthermore, despite the high

precision, certaihjtoleranqes and eccentricitiés of
the discs, the hub and/or the bearing system for the
A rotor shaft are unavoidable. As a result, on
10 disassembling the rotor shaft., the aiignment between
lthe:magnetic head arrangement and the magnetic trécks_.
of the disc is lost. This ieads to a loss of.the-data _
'~ stored on the disc, so that the disc must be-'.
rewritteﬁ. In order to avoid such a data loss when
15 parts of the drive, particularly compénents of the
driving électronics or the speed control circuit of
the stator winding fail, according to a preferfed
\ embodiment of the invention at least cerﬁain parﬁs of
the stator and/or rotor are detachably connected to'
- 20 the rotor shaft, independently of the connection
between said shaft and the hub. This makes it
possible to'replace defective drive parts without
losing the reciprocal alignment beiween-the magﬁeéic
head érrangement and-the-magnetic'traCKS'dn the hard
25 disc. To make it unnecessary to obviate the need for

entering the highly clean space containing the disc



--5- plate during such a replacenent, the detachable parts of ,the stator
“apdf or rotor are preferably accessible fromthe side of the I Vi ng
mechani smrenote fromthe hub. In conformity with a further-devel opnent of
the 05 sinvention the rotor shaft is nounted in a nounting tube which
rounti ng. tube is seal ed agai nst the spgce for housing the hard disc, in
order to prevent the transfer of contamnant particles, e.g. oil or grease’
particles, fromthe bearing systeminto the clean 10 space for receiving
the hard disc or discs. In this respect magnetic field fluid seals inserted
into the nmoupliate QUL ip\sudi Qv atep Dadbempnt} i ehbadkyachbbdei partsuch
magnetic fluid seals are known per se under the trade nanes "Ferrofluidic
~seal” 15 (nafufthed wtatkdy dddy/derrotdni drespfefpoablyoacchasivde New
- Hanpshire, U S.A) and "Magring Seal (manufactured by the Servoflo
Cor porat i on, firem rejteors i dehsgacthes edx bving Sneég¢hanismt vefgitehgiroparthiecul & _
reference is made to the leaflet "Ferrofluidic Sealing 20 Capabllltles by
- Ferrof | uidi ch@dreporation, 1979, the article "Tonic prevents conputer .
amesi a" by N.C. Persson in Design News Agrll 18th_1977, the article '
"Magnetic shaft séd qgﬂﬁQRﬂ¥$Kmﬂ¥%%Jaeﬁ%6 Ber. €9VEA9PBe9t B§kth%1tb5|gn

News, January 19th 1981 as 25 s fhe article,"Magnetic-, f|UId seal s"
by R £ MSoehWATEicn EHY AR SBAEE LB neYBRRG) iPnarBOHNEL

tube which mounting tube is sealed against the space
for housing the hard disc, in order to prevent the
transfer of contaminant.particles, e.g. 0il or grease
particles, from the bearing system'into the clean

10 space for receiving the hard diéc or 315056 In this
respect magnetic field fluid seals inserted into the

- mounting tube have proved to be particularly

effective; such magnetic fluid-sealé~ére known per se
under the trade names "Ferfogluidic'seal“ |

15 (manufactured by the Ferrofluidics Corporation,
Nashua, New Hampshire, U;S.A) and-;Magring Seal

(manufactured by the Servoflo Corporation, Lexington,

Massachusetts, U.S.A). As to further particulars; ' S .

. reference is made to the leaflet “Ferrofluidic_Séaling.
20 Capab&}ities" by Ferrofluidic Corporation,'l979,'the
article "Tonic prevents computer amnesia" by N.C.
Persson in Design News, April 18th 1977, the article
"Magnetic shaft seal protects optical encoder“.by :
David J. Bak, in Design News, January 19th-1981.as
25 well as the article "Magnetic-fluid éeals" by R.E;

Rosensweig, G. Miskolczy and F.D. Ezekiel in Machine



-6- Destgn, March 28th 1968. Functional nenbers and/or nounting nenbers,étz
: e.em\a magneti c flux conducting ring of a Fluidic seal, preferably may be
integrated into the nounting tube, e.g. integrally cast with the latter. 05
* A nunber. of preferred enbodinents of this invention will now be. described
~in greater detail with reference to the €cgonpanying drawi ngs, wherein: Fig
1 is a section through an enbodi nent of The driving nechani smaccording to
‘the invention. 10 Fig 2 is a section through a second enbodi nent
simlar to that of Fig 1. Fig 3 is.a section through an enbodi ment which is

I dentical to : 0 'gﬁﬂ; [ 'yﬁth t he exception of sealing nmeans
EﬁﬁﬁﬁﬁﬁeQi |nnﬁ§ﬁ¢;f?u

“bei ng provide e. Figs 4 and 5 are sections through

(further modifled eqRodRiHa Hedtlerd 'ARIOL EOHRING' fnbELAchaRGe T ot of

and stator nmenbers. Fig 6 1Is arge scal’e plan view of one of t

~cooling platey gaddit 1 'ANGEBIHAW L Fig) éingfiaﬂaiﬁlaiéigesénw of the
~cooling plate of Fig 6. Fig 8 is a partial plan view of the stator w nding

core with a diparRFalycady b dinedratdd r Died | Oe pRcuht DAgdeapetor in the
positicon for rotation to the right or left. Fig 9 is a plan view of the
Jotation posite.gn integrally cast with the latter.

05 C A'number_offpreferred'embodiﬁénts of this
invention will now be described in greater detail .with
reference to the accompanying drawings, wherein:
| Fig 1 is a section through an embodiment 6f the

R N driving mechanism according to the invention.
10 | Fig 2 is a section through a second émbédiment
similar to that of Fig 1. |
Fig 3 is a section through an embodiment which is 
identical to the embodiment of Fig 1 with the |
exceptién of sealing means being provided in the
15  mounting tube.
Figs 4 and S'aré segtions through further
modified embodiments’ of the invention comprising
- detachable rotor and stator members. | |
| Fig 6 is a large scale plan view of one'of the
° ' 20 cooling plates of the arrangement of Fig 5.
-Fig‘7'is a side view of the cooling'p1a£e'of Fig
6. | | | -
Fig 8 is a partial plan view of the stator
winding core with a diagrammatically indicated

25 rotation position detector in the position for

rotation to ﬁhe right or 1left.

Fig 9 is a plan view of the rotation position
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7- detector support plate, and Fig 10 is a side view of anot her

“enbodi ment of the driving mechani sm -The driving nmechani smil§%strated in

Fﬁg'l has a brushl ess direct current notor with a bell-shaped 05

fixed tro a rotor shaft 12 and cencentric to the latter. A stator
I-am nation 58 carrying a stator w ndingyfarns part of the stator of the

notor. - The stator
is mounted in

| am nation 58 surrounds nounting tube 44 Rotor shaft 12
nounting tube 44 with 10 the aid of two bearings 48, 48",

which are held in place by spaced‘retaining rings. A cup spring 52 bears
on the bottodetfedvear isupptit Plhtde amd body 76 of the rotor casing so

t hat bearings 48, 48

are axially braced relative to one another. Toget her

S owith 15 an &dgedlll i largisd8Oviawi off ahetbpenembdddmenke ofotthe casi ng,
mounting tube 44 fornms a one-piece die casting. As an alternative, the
- mount i ng t ubdrd#iogn ntechaovicsmfitted into a hub joined to flange 30. Rotor
- casing. 74 surrounds the stator |amnation 20 58 |eaving a _cylindrical™ai
"gap. A hub 75, whilhie idriseing seechanismoiblustsphgd7anafdgsdr has @ recei ve

one or nore hard discs,

this enbodi mPFuShless: daadly rrentyBRLeF ofibl anhghdrebaped conductive
089 S g P8 8" B0or Shabt 197058" Enbonk i (1T 12

- materi al
--by the
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is. fixed to the free end of. rotor shaft 12. In

- the latter. A stator lamination 58 carrying a stator

winding forms part of the stator of the motor. The

stator lamination 58 surrounds mounting tube 44 .

Rotor shaft 12 is mounted in - mounting tube 44 with

the aid of two bearings 48, 48', which are held in

place by spaced retaining rings. A cup spring 52 .

bears on the bottom of bearing 48' and the hub body 76

of the rotor casing so that bearings 48, 48' are .

.axially'braCed_relative to one another. Together with

an assembly flange 30 facing the open end of the rotor -

casing, mounting tube 44 forms a one-piece die

casting. As an alternative, the mounting tube 44 can

be force-fitted into a hub joined to flange 30.

Rotor casing.74 surrounds the stator lamination

58 leaving a cylindrical air gap.

A hub 75, which.is separate from rotor casing 74

and serves to receive one or more hard discs, is fixed

to the free end of rotor shaft 12.

In this embodiment, rotor casing 74 is made from

magnetically conductive material and is Qreferably :

deep-drawn.

It is connected to rotor shaft 12 by the

casing 74

r



- 8 - hub body 76, which is pressed into a central opening of the rotor 2%
bel\. A permanent magnet- 56 directly engages on the inner wall of rotor
casj-ng 74. The permanent nagnet is preferably made froma m xture of hard
“ferrite,.e.g. bariumferrite and an elastic 05 material and thus forns a
so-cal l.ed rubber magnet. It is trapezq%dally or -approxi mately
trapezoidally radially nagnetized via the pole pitch with a relatively

smal | pole clearance. A printed circuit board 79 and a substantially 10
flat shielding ring 80 are connected to the end plate 67 of the stator by

means of bragkpt Body, 765 whiehPliishipadsddd UWritdearderntrLO¥RsiBtgto a d. ¢
vol tage source by a line 31. In conjunction with rotor casing 74, shielding

ring 80 prevgst sheheotszapel1af. MagpRidmanknt Mdgied 58 dirdselhe space
‘occupi ed by the hard nenory discs. The steel ball bearing 48 also offers a
certarn shi ekAgagesCcbnorheSaminedn tadilorofc gtwIedas irig the. drfhe ng

el ect¥sni cs and/or the speed control circuit (not shown in Fig 1) can be .
hel d i n therpathangdt megdedt iise prefieamtbly tmaden e e entriyx furwengef 30 and/ or
the shielding ring 80 for cooling purposes. An axially flat radial inpeller
construct ed hardnfenréteior -goubdad yarfienni te andl tan t¢leasdulasi de of base 81
of rotor _bell 74 and, in the manner indicated by 25 arrows 83, draws air

i nto t he08enmrhPriapdaanAd thusc KOrHSs & S ldied) Wihbar gragnet. It

: is trapezoidally or approximately trapezbidally'
radially magnetized via the pole pitch with a
felatively small poie clearance.

A A printed circuit board 79 and a-substahtially |

| 10 flat shielding ring 80 are connected to the end plate
67 of the stator by means of brackets 77, 78. Thé |
.printed circuit board is connected to a d.c. voltégé'
source by a line 31. In conjunction with rotor casing
.74, shielding ring 86 prevents the escaée of'mégnetic
15 stray field into the space occupied by the'hard'memory
discs. The steel ball bearing 48 also offers a
certain shielding action. Semiconductor components'of
L _'._ the driving electronics and/or the speed control
circuit (not shown in Fig 1) can be held in thermally
- 20 .conducﬁive contact with the assembly fiange-30 and/of
the shielding ring 80 fér-cooling purposes.
Ah.axially flat radial impeller constructed as an
injection moulded part is fixe6 to the outside of base
81 6f.rotor bell 74 and; in the manner indicated by
25 arrows 83, dfaws air into the central area and

discharges it radially outwards.



2 9 - In the nodified enbodi nent of Fig 2, the bell-shaped robgihcasing 74

iquetacham

t hread’ 87.

and presses,
body 85. In
-seat. After
- of f w thout
. between the
free end of

y connected to rotor shaft 12. For this ‘purpose, wub body 85

. fixed to rotor shaft 12 has a seat 86 for the rotor bell and an external

A screw ring 88 can be screwed 05 into the external thread 87
I n a detachabl e manner, r-ot®r-casing 74 against seat 86 of hub

an alternative enbodi nent (not shown), seat 86 can be a conica

detaching screwring 88, the rotor casing 10 74 can be drawn

there being any nodification to the reciprocal alignnent

rotor EhathelmodifseldyembmdismgrndhFi® Rubtlre fi xed on the

said shaft and the nagnetic head arrangenent of the ri.gid disc

nmenory. Afterbedl-phapedngotior casdng okt g detacaly capnpechedatfed to
driving electronics and a speed control circuit |ocated on grinted circuit-

board 90. If FeteEs&PpEtt g pr FRredndis AHEPIRAN P JHR HORY

enb¥ &89S r qn

. the stator. and replaced, _If desired, the enent can 20 so _he such
Lhat "t e statbp FabPRaehas tsd % Bsd Rhk b ok, e FobF: eitugsdas
‘together with_the stato L ndi_ng . A 'seal 93 is provided above begring 48

’ ' ég ;p%f‘?a ' 8t2'rgfe ﬁ\\l ; rfé%

to prevent an§"gP

gENG ST P PR °28 BRsEPR§YPRio the

space T ecghVi 0gcbNeng5extbentl thleb PR Uiha 1 lsddE, ApRVE- descri bed

10
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detachable manner, rotor_césing 74 against seat 86 of
hub bddy.as. In an aitgrnativetembodiment (not
shown), seat 86 can be a conical seat; |

After detaching screw ring 88, the.rotor-casing
74 can be drawn off without there being anY-_
modification to the reciprocal=alignmen£ between the
rotor shaft 12 or a hub correspodding to hub 75
fixed on the free end of said shaft and the magnetic
head arranéement of the rigid disc memory. After
femoving the rotor casing 74, access can be obtained'
to driving electronics and a speed control circuit

locatéd.on printed circuit board 90. If necessary,

the printed circuit board 90 can be removed from the U

stator and replaced. If desi:ed, the arrangement can
alsq be-such that the stator iamination 58 can be.
removed from the mounting tube 44 together with the
stator winding 29. A seal 93 is provided above
bearing.48-to prevént any grease vapours or the like
from'beafiﬁg 48 passing into the space receiving the
discs. |

It is obvious that the above-described



--10 - énbodi ments can, if necessary, be nodified. For exanple, a seal
corpespondi ng t 6 seal 93 of Fig 2 preferably is also provided in the J#%
_enbodi nent of Fig 1. Seal 93 can appropriate be a low friction lip seal.

pl ace of -this, or in additi‘on thereto, 05 bearings 48, 48 can be seal ed
pr-eci sion bearings. The brushless direct  gurrent notor advantageously is a
si ngl e-phase el ectronic notor with an auxiliary reluctance torque (one or
two-pul se) (U S. Patent 3,873,897) or ‘a three-phase el ectronic notor of the-
10 type described in U S Patent 4,092,572. The idling speed of the notor

can be 5,800¢éﬂbdﬂiﬁﬁﬁk§rﬁaﬁﬁteﬂ'ﬁ@@egsaﬁg7-SeﬁﬁgdﬁfﬁeaL Aghpant ageousl vy,
the stator has four marked, wound pol es, ose pole tips are deforned in
such a way thatxamplde aiséaltyorhespohdihg tbesendt B30bet bggair gap
between the stator and rotor is nodified and consequently the auxiliary
reluctance torprefemaplydigeal sdhprevbdddnint thé Empodimentubgt @ilg al | y
identival to that of Fig 1. However, in order to seal 20 the bearing
system of rotoks sti#al 193 reamt appropriatespace deoweifringibhe ldpsc or di scs,
a magnetic field seal 95 is inserted into the nounting tube 44 in the

regi on bet weerf&Rir 75imrRlav@rofigtass, Maygnéni sddisidnsshereSoconsi sts of a
~pair of pole pieces 96, 97, a 25 pernmanent nmagnet ring 98 positioned

bet ween t P t REJOIEHitResiB8 hrtrn hegheaied| pgerdsianakeaninosr gap

The brushless direct.current motor advantageously
is a single-phase electronic motor with an auxiliary
reluctance tdrque'(one or two-pulse) (U.S. Patent

St 3,873,897) or a three-phase electronic motof of the

10 type described in U.S. Patent 4,092,572. The idling
speed of the motor can be 5,800 r.p.m. and the rated
speed_e;g. 3,600 r.p.m. AdvantaQéouSly,'the Statdf
‘has four marked, wound poles, whose pole tips are
deformed in.suchla-way.that in the vicinity thereof

15 the width of the air gap between the stator and'rotor'
is modified and consequently the auxiliary reluctagée
torque is produced.

The embodiment of Fig 3 is substantially

identical to that of Fig 1. However, in order to seal

20 the bearing-system'of'rotor'shagp 12 relative fo'thé
space receiving the disc or discs, a magnetic field
seal 95 is inserted into the mounting tube 44 in the
region between hub 75 and bearing 48. Magnetic fluid
seal 95 consists of a §air of.pole pieces 96, 97, a

25 permanent magnet ring 98updsitioned between the two

pole pieces, and a magnetic liquid'in an annular gap



99 bet ween thé négnet ring 98 and a sleeve 100 fixed to roto shaft 12.

'Spﬁh a seal is known under the trade'nane "Ferrofluidic seal¥] Seal 95
pr-events .contam nant particles noving fromthe bearing systeminto the
spacefreceiving the rigid nmenmory discs. 05 The enbodi nrent of Fig 4, ,

in a manner simlar to the enbodi mrent-oi1Fg 1, conprises rotor shaft 12
which carries hub 75 at one of its ends, the rotor shaft being rotatably
nount ed by bearings 48, 48" in nounting tube 44 which nerges into mounting
flange 30. 10 A shielding ring 101 is fixed to the | ower suface of :
mounti ng fl adge BExveencdleemagret ertngof8hapdral aieewet d 0¥ fixiesy t ube 44.
Rot or casing 74 and pernmanent nagnet 56 are detachably fixed to rotor shaft
12. For this tpurgsdsrr shafiew 202 Sweghgassaatehsr kpovwnr vaded rhepore at the

| ower end of rotor shaft 12. The head of screw 102 engages a hub body 103

of rotor casitd@drs naRe UTRREFIRk FLEC bBBF Ll agai AR 1laIPePERVAG LS ng 104.;Ihe
“latter i's inserted into a circupferential groove of rotqgr shaft 12. Cup

springs 52 aS@ntaRttHoRARt bele] BRVLRg fRgmishe PeALLsS SYFHPR i on 58 s
det achably mgunted .on the |ower end ofﬁgnunting tube 44._.Stator |amnation-
58 i's urged dgdichdtNe SRRARA JeFCAbBIRY FRENFIAYS: BEROKY BYSS8rews 105 which

gl SRR R o S LB R P
I am nati on SQH%agaﬁgﬁfﬁeﬁés%f”%¥ﬁ fpdcgmprises rotor shaft 12 :
| which carries hub_75 at one of its ends, the rotor
shaft being rotatably moﬁnted_by bearings 48, 48' in o
mounting tube 44 which merges into mounting ﬁlange 30. ' \“J'
10 A shielding ring 101 is fixed to the lower suface of
mounting flange 30_in cbncentric relationship relative
to mounting tube 44. Rotor casing 74 and permanent
magnet 56 are detachably fixed to rotor shaft 12. - For
this_purpose a screw 102 éngages a central threaded

15 bore at the lower end of'rptor shaft 12. The head of
screw 102 engages a hub body 103 of rotor casing 74
and urges the hub body against a securing ring 104.
The latter is inserted.into a circumferential“groove. ' 1“j=_
of rotor shaft 12. Cup springs 52 abut the opposite

20 side of ring_104.u Btator lamination 58 -is detachably
mounted on the'lqwer end of mounting tube 44. Stator
lamination 58 is urged against a shoulder 106 of
mounting tube 44 by screws 105 which are screwed iﬁto
the lower end of mounting tube 44. Oﬁly one of screws

25 105 is shown in Fig 4. A body 107 which is connected

to the stator lamination 58 carries at its upper end a



- 12 - printed cifcuit board 108 for, the driving electronic unit and/or ajw
spged control circuit. By |oosening screw 102 rotor casing 74 together with
permanent nmagnet 56 nmay be renoved fromrotor shaft 12. Then, upon

|'oosening of .screws 105, the 05 stator ‘| am nation 58 carrying stator
windi ng- 29, and the printed circuit. boarq;1Q8 |ikew se may be detached from
nmounting tube 44. The relative alignnment between the nagnetic head
arrangenent of the disc nmenory and the magnetic tracks of the nenory discs
nounted on hub 10. 75 is not affect.ed by this. A sleeve 110 is pressed into-

the upper end gfinBeat tigchiglee bdaridn 10 Forgithie: RRtivaey Wit hswid ng 48
-and hub 75. Sleeve 110 carries a pernmanent magnet ring 111. A nmagnetic

‘liquid is intredieednipbe bhepbedgazpnteiole&yiyerignent magnet ring 111 and
an extension 112 of hub 75. This magnetic liquid together with magnet ring
111 defines a Magri By 3eebenihgccrewsddl2 Fotalr (dus istghotd nogetdiedi g. 3,
preveht's novement of grease or oil particles fromthe bearing systeminto
20 space receiwihh parmbaedtnmagng tdiSéc paySlhse remoMed dpmototar a separ at e

~menber and may in fact be integrated into nounting tube 44. In the

embodi ment of $hatt AR.| eZbeny hupes| dogisend ng7 ofa Bew st al4he moul ded
I nto nounting tube 44, 25 . As seen in Fig 4, rotor_casing 74 in this

enbodi nent O80e8tABPr cARMINBLARE S S@EEYING FFAHQ% winding 23, and

the printed circuit board 108 likewise may be detached
from mounting tube 44. The relative alignment between
the magne;ic head arrangément of the disc memory and
iJ | the magnetic tracks of the memory discs mounted on hub
10. 75 ié not.affected by this. B |
A sleeve 110 is pressed into the upper end of
'  mounting tube 44 in- the regiOn_between:uppef bearing
48 and hub 75. -Sieeve 110 carries a permanent magnet
ring 111. A magnetic liquid is introduéed into the
15 gap between permanent magnet ring 111 and an extenSion
| 112 of hub 75. This magnetic liquid together with
magnet ring lll defines a Magring éeal, which as seal
95 of the embodiment of Fig 3, prevents movémeqt”of
' grease or oil particles from the bearing System'into
s 20 space receiving the hard memory-discs.

Sleeve 110 need not be a-sepafate_member and may
in fact-bé.integrated into mounting tube 44. 1In the
embodiment of Fig 3 at least Ehe pole piece 97 may be
integrally moulded into mounting tube 44,

25 As seen in Fig 4, rotor casing 74 in this

embodiment does not carry blower blades or the like.




13 - hbvertheless
74 »a consi derabl e ventllatlon ef f ect

casi ng.

in dotted lines) and extend into thevixjnity of magnetic shielding ring
~-101. In nuch the sane way as in the enbodinments of Figs 1 to 4,
enbodi nent shown in Figs 5 to 8 has a 10
- magnetically conducting material and in particular mld steel. Hub 75 is

.. not shown. Skevéedhelppst bethhiser @fsarehigh Gidwd upperosaeion end plate |
- 67 (Fig 5 and said supports carry three shielding and cooling plates 60 15
whi ch are el eotokcehbingefarnatae cons itdemgblderesit Elalt ivon aefif ecbl Lag pl at es

hol ding circuit carrier 20 contructed in

- the form of aebpaineddbyi tbei rotadidn wift Hheteasiorgposition detectors g
output stage 20 transistors 61 and further circuitry conmponents, wher eof

60 are provided with legs 115 for

In order to further inprove the nmagnetic shielding effect,
casi ng 74 may protude beyond 05 pernenent magnet 56 (as indicated in Fig 4

because of the high speed of rotationgﬂ r ot or
is obtained by the rotation of the

t he
rotor casing 14 made from a good

casi ng

rot or

~one is indicated &p e3dercsoe fog than yimpravRe Hhaumrgnghlieng, circuit

20 and the shielding and cooling plate 60 in this way forma
' pre-assenbl aBhéetfipg fALER caﬁ%@rc&?r‘r’é‘d’c%d”td“qlhep%tu‘?%nﬁ?ﬁ?ﬂﬁ not or -

“.carrier

. assenbl i
~alignnen

63

10

15

20

25

O?S?ggaggg reté ands%h%as per

net in 1cated otted
lines) and extend into the vicinity of magnetic
shielding ring 101.

In much the same way as in the embodiments of

Figs'l.to 4, the embodiment shown in Figs 5 to 8 has a

rotor casing 14 made from a good magnetically

conducting material and in.particular'mild steel. Hub

75 is not shdwn. Slotted supports 114 are shaped onto
the upper stator end plate 67 (Fig 5) and said

supports carry three shielding and cpoiing’plates'so

which are electrically separate.

In turn, the shielding and'coqling plates 60 are
provided with legs 115.for.holdin§ circuit carrier 20
cqntructed-in the form of a printed circuit board,
with rotation position detectors 35, output stage
transistors 61 and-further circuitry components;,-
whereof one is indicated at 63. Core 58 carrying the
stator winding, circuit carrier 20 and the shielding
and cooling plate 60 in this way form a -
pre-assemblable'uﬁit, which can be connected to the
femaining motor assemblies as an entirety and which

permits a precise reciprocal ahgular alignment'of the

prec se £ecg éocal angul ar



-

--14 - stator pole:clearances and the rotation position detectors 35. As 30
carnrbe gathered i'n'detail- fromFigs 6 and 7, each of the shielding and
codling pl ates 60 has two groups of rectangular recesses 116, 117. Each of
‘the 05 plates 60 is held by two supports engaged ei tther in recesses 116 or
recesses 117 as a function of the notor pgtation direction. Each of the
plates 60 is in good thermally conducting connection with in each case one
of the output stage-transistors 61 of ciruit 10 carrier 20. Openings 118 -
are provided in the shielding and cooling plates 60 for fixing the output
stage transistststéd. pdlat ebefbantss andt ehe zoguitdancposieiiong 119,

t hrough which is passed one of the rotation position detectors 35,
preferably Haldedéctéts 3Bl dered to circuit carrier 20. Rotation.position
detector 35 is stuck in guidance. opening 119 in order to ensure a

particul arly stabl eAsesan Bacgathertd phatiesadd ifxopr fiigsed \ainidh 7o group of
three N-egs 115 stanped fromthe sheet netal material formng 20 the :
shi el di ng and €31 i %% thetehbelding padt CQSMPQSP&?*—#ISQW &agl &xoni t h
respect to the pl ane of the plate. Attachnents_120 of %F 115 are inserted
through corre Pt eE%%E%%g?%aElFEGPﬁséﬁr#ﬂéP é7and ack 9l dded to

Che | 2t tergs Tens, 2 | EIETESId 20, 2B L 0L ShouL Izt o L2 e ltich et the
- recesses 116 or recesses 117 as a function of the
motor rotation direction. Each of.the plates 60 is in
good thermally cdndUcting connection with in each case
iﬁ - one of the output stageltransistors 61 of ciruit
10 carrier 20. -Qpenings-118-are proﬁided in the.
shielding and cooling plates 60 for fixing the output
stage trahsistors-si._ Plates 60ﬁalso.contain a
guidance opening 119,-throﬁgh;Which is éassed one of
the rotation position détectors 35, preferably Hall .
15 1IC's soldered to circuit carrier 20. Rotation
position detector 35 is stuck'in-guidance opening 119
in order to ensure a particularly stable seat. Each
v _ of the plates 60 is provided with a group of three
legs 115 stamped from the sheet_metal material forming
20 the shielding and cooling plate and are bent upwards
at right angles with respect to the plane of the’
plate. Attachments 120 of legs 115 are inserted
through corresponding recesses iﬂ circuit carrier 20
and are soldered to the-lattef. These attachments 120
25 form shoulders 121 on.which rest the circuit carrier

20. Here again, the soldering of attachments 120
3



~~ sought by displacing rotation position detector 35 20 .in the opposite

15 - appropriately takes place in one operation, e.g.' by ggp sol deri ng,
Th the production of the soldered joints between circuit rrier 20 and

the circuitry conmponents of--the driving electronic and control circuit. 05

It has proved advantageous in practice to displace the rotation position

detect'or or detectors 35 by a certain ljgpd angle, i.e. by a certain anount

counter to the rotation direction with reference to the stator pole
cl earances in the centre of the stator 10 slot. As a result, the
commut ating signal is necessarily-advanced conpared wth the i nduced

vol tage and gppgepreatblyt kakesmpliarieed nC e partBei cie) ayagl. byyt he w ndi ng
I nductance is conpensated. For exanple, for a rotor rotation direction 122

~(Firg 8) 15 wiiip seldeeidng,t @ithe thieotprohtatddi’ D hehe cdalderedposi tion

detector 35 should have thé position indicated at 124. However, in the case

of an opposi jeinbsobetweeat. comcullmeaameﬁ&(hmrmmWGWance |€/

direction tocpoponents wft theelzicing tedesttoroniantand 1omtmdls differing
alignment of the rotation position detectors with respect to the stator -

pol e cl earangbBcuits function of the desired rotation direction is brought

about here in a very. si 25 in that the slotted supports 114
prOV|ded°anth det &Rt Bag2 regwgaﬁﬂﬁﬁ?hﬁQﬁﬂﬁfti? 'Bgecesses 116 or

displace the rotation p051t10n detector or detectors

35 by a certain,lead angle, i.e. by a certain amount.
¢counter to the rotation.direction with reference to
the stator pole clearances in the centre of the stator
10 slot. As a result, the commutatingisignal'iS'”' .
necessarily advanced compared with thé.inducéd-voltage
and consequently the commutated current rise delayed
by the winding inductance is cémpensated.'-FOr
example, for a rotor rotation direction 122 (Fig 8)
15 with reference to the slot centre 123 the.rotation
‘position detector 35 should have the position
indicated at 124. However, in the case of an opposite
rOto:-rotation direction 125 a corresponding advance
is sought by displacing rotation positidn detector 35
20 in the opposite direction to point 126 with refggénce-
to slot centre 123. This'differing alignment of the
rotation position detectors with fespect to the stétor
pole clearénces as a function of the desired rotation
direction is brought about here in a very simple wéy
25 in that the slotted supports 114 provided with detents

127 can alternativeiy be engaged in recesses 116 or



- 16 - fecesses 117, which for exanple have a reciprocal angul ar di stance32
of Aerr]. Together with recesses 116 or 117, slotted supports 114 form snap
cotinections. |If necessary, they can be detached by conpressing the | egs of

" the slotted supports until the detents can 05 pass through recesses 116 or
117. In the enbodinent of Fig 5, for the,zeasons indicated hereinbefore,
rotor case 14 and w nding core 58 are coﬁétructed so as to be detachable
together with circuit carrier 20. To this end, a hub 128 is 10 .connected
to rotor casing 14, e.g. by caul king or medglng and is placed on the | ower

end of rotor a%@etss]e% TS I e S0 SfadIN Indde N8Sr Belpugad di amoter

external thre portion 1 A stan a hexagonal nut 130, is

~screved onto thgyieatiedt dive ROF L1iDN, 12@0@@%epywﬂ€an§eeés§@§hﬂsl3l -
presses the hubagainst the retaining ring 54. The end face of threaded

portien 129 i pr quwed1mibed BUHHEEt 1D PoiN Sn8PNESRAeEBOENENOWN), can
be used to elimnate electrostatic charges fromshaft 12. 20 . For the

det achabl e fi X hedfessart NxoF ecdB, bé hde bached B¢ atomptLess Pagi @heof the

e.g. riveted-bundle of lam nations 59 is formed by a laminiation 132 with

an internal dilegst @f Wi slicttdt supmports sumtikrthdadetéetsncenna

~dianeter of nounting tube 44. This 25 |am nation 132 engages on the | ower
end face &5 npasis ridpnavgh aecassashikl@ren,117.is provided with three

C|rcunferent|ally di stributed holes 133. Self-. -

In the embodlment of Fig 5, for the ‘reasons
-1ndlcated herelnbefore, rotor case 14 and w1nd1ng core
58 are constructed so as to be detachable together
:xa ' with.circuit carrier 20. 'Tb;this'end; a.hub 128 is
10 connected to rotor casing 14, e.g. by caulking or
wedging and is placed on the.lower end of rotor shaft
12, This end of rotor shaft 12 has a ‘reduced diameter
external thread portion 129. A standard nut, e.g. a |
hexagonal nut 130, is screwed onto the threaded
15 portion 129 and, by means of washer 131 presses the
hub against the retaining ring S54. 'The'end face of
threaded portion 129 is rounded and, in'conjunction
Vo with a contact (not shown), can be used to elimiﬁate
electrostatic chafges from shaft 12.

20 For the detachable fixing of w1nd1ng core 58, the
bottom stator 1am1nat10n of the e.g. r1veted bundle of
laminations 59 is formed'by.a ;aminiation 132 with an
internal diameter which is the same or smaller than |
the internal diameter of mounting tube 44. This

25 iamination-l32'engages on the_lewer end face of
mounting tube 44. In this area,.it'is'prqvided with

three circumferentially distributed.holes 133, Self-



=~ 17 - tapping screws 105 engaging in cored holes 134 of nq¥pting tube 44
projrect through holes 133. As a result of the cooperation 6f screws 105
with holes 133 of stator |anination 132, torsion between mounting tube 44
and winding core 58 is effectively 05 prevented. After renoving screws 105,
wi ndi ng core 58 together with the statonmaanding (not shown rn Fig 5),
circuit carrier 20 and shielding and cooling plates 60 can be effortlessly
- renmoved from nmounting tube 44 without a detaching device being required. 10
- Whereas in the enbodi nent of Fig 5, the connection between w nding core 58
“and shi el di ncapplingoscngwsl A05seBfagdhgs ipl aoeredy hdas ¥4 tge support 114
on end plate 67, it is for exanple possible for rivets 135 (Fig 8), which
are el ectri caidynt ingl tuee 48 projeche thraugh lhaliesatlidms or which are nmade
- frominsulating naterial and serve to hold together the bundle of stator
lam nations, to prag eztrésydhdofhbhengobpesasiion odi mprewse BB anikh heri~t he
~shielding and cooling plates can be fixed to said projecting rivet 20 €efds.
A layer 138 (*mbe%)lﬁad@f f$batarsdaninakiong lddretionsiion ibedetaand bet ween
the bundle of stator |aminations 59 and that part of the nounting tube 40
“which carri edQYnting t&ibe Tht sapdnPiingingt eorg 5B igr @fbactivediat i ons and
noi se resoug t ipnge‘; her'eérom |f, in the enbodinent of Fig 5 the drive '

ente After removing screws 105, winding core 58
together with the stator ﬁinding inot shown in Fig SY,.
circuit carrier 20 and shielding'énd cooling plates 60

~can be effortlessly removed from mounting tubé 44
without a detaching device being required.

10 _ Whereas in the embodiment of Fig 5, the.
cphnection between winding-core 58 and shielding and
cooling plates 60.takes place by meaﬁs.of the support
114 on end plate 67, it is for example possible for
rivets 135 (Fig 8), which are electrically insulated

15 from the stator'laminations.or_which are made from
insulating material and serve to hold together the

bundle of stator laminations, to project beyond the

end face of winding core 58 and then the shielding and .kdfa_

cooling plates can be fixed to said projecting rivet
20 ends.

A layer 138 (Fig 5) méde from a soft damping
material is inserted between the bundle of. stator
laminations 59 and that part of the mounting tube 40
which carries the latter. This damping material

25 prevents-vibrations and noise resulting therefrom.

If, in the embodiment of Fig 5, the drive



= 18 - electronlcs and an optionally provided control circuit are arrangeé?
separately fromthe motor 11 in pl ace of the shielding and cooling plate 60
_carrying the circuit board 20 a carrier plate 140 of the type shown in Fig

9 can be clipped to three of the slotted 05 supports 114. Plate 140 then
‘only carries the rotation position detegigprs 35 . constituted in the present
enbodi ment by three Hall IC s at a reciprocal angul ar distance of [err]. _
I'n nuch the sane way as with shielding and cooling plate 60, carrier plate.
140 is 10 provided with three groups of rectangul ar recesses 141, 142,
having e.g. aellecktpoadak anguharaﬂtﬁnnamimﬂpth&ideﬂmnonnqqkw¢trduﬂtare
engaged either in recesses 141 or in recesses 142, a desired |lead angle for
one or ot her aweormrrengeidosegiaratieilyn fomm Hhes atotianr 15 irc@pidageatdhg '
purposes. In this case, the magnetic shielding ring (not shown) can, for
exanpl e, be. ptbei gbdeldinge ande goodinge Plate fhteamy e e bott om of
flandges 30. In the enmbodi ment of Fig 10, a hub 145 with a 20 cast-in bush
146 i s presse@ispudtt heagfpel engasries Glatieafk40 R e HEYRE FhRWRed wi th
a mlled edge 144. The internal dianeter of hub 145 is larger by a -
relatively smiPl Fagodntannke €hdPBECe tRalthresmate ths $HUtIhg tube 44 and,

PRl P TS L N DT RSV SRR
- rotation position detectors 35 constituted in the
present embodiment by ﬁhree Hall IC's at a feciprocal
angular distance of 60°. in much the same way as with
iﬂ/ shielding and cooling plate 60,-cérrier plate'l40 ié
10 provided with three groups of rectangular reéééses
.'141, 142, having e.g. a reciprocal angular distance of
12°, When supports 114 are éngaged either in recesses
141 or in recessesll42,'a desired lead angle for one
or other motor rotation direction can be set for
15 commutating purposes. In this case, the magnetic
shielding ring (not shown) can, for example,.be
prdvided in the area between end plate 67 and the
bottom of flange 30.
In the embodiment of Fig 10, a hub 145 with a
20 cast-in bush l46lis pressed onto the upper end of
rotor shaft 12, which is provided with a milled edge
144, The internal diameter of hub 145 is larger by a
lrelatively small amount than the e#ternal diameter of
mounting tube 44 and, as shownfat 147, the inner area
25 of the hub is widened conically in a downward

direction. Base 148 of hub 145 is spaced from the



¢+ .19 - upper -end plates of nounting tube 44 and this distan 1S greater

t ' the di stance between the inner peripheral wall of the fromthe

_ outer peripheral wall of the nounting tube. A plurality of bores 149, of

whi ch.enly one is shown in Fig 10, extend parallel. 05 to the rotation axis

t-hrough base 148 of hub 145. It has beeni$ound that this construction |eads

.- to-a particularly effective formation of a desired air flowin the vicinity
~of the rigid nmenory discs |ocated on hub 145. 10 15 20 25 - 20 - CLAIMS

1. A driving nmechanismfor a magnetic disc nenory drive unit conprising a

brushl ess di r sppecuendniplagtes dfamounting atwbeahd padnbhéat disgaece

.external rotor, said rotor having a 05 bell-shaped rotor casing and at

-l east one per Fsngreatregndthan xdhe idistance abeéryeenatbenmbnoerwhen energi zed

having parts produci ng _a nﬁggetic flux; a rotor shaft connected to the
“rotor casing RRFiekexddi ¥eldoRferkhe bk yExremnthecovper BRyipheradr; 10 i a
‘hub for receiving at | east one magnetic nenory dis¢ _ -
s wall of the mounting tube. A_p urality of bores 149,
of ‘'which only one is-shown in Fig. 10, extend parallel.
05 to the rotation axis through base 148 of hub 145. It |
has been found that this construction leads to a

particularly effective formation of a desired air flow

in the vicinity of the rigid memory discs located on

hub 145.
10
15
20 N

25



in a first zone,-said hub beln mount ed on said retor shaft beyond and 36 

factng the open end of the roto ||1|IH uml“ﬁ m]&"ﬂubstantial ly flat magnetic
_shielding ring extending 15 coa ot or shaft and | ocated
bet ween the hub and rotor casing *to°cover” t he open end of the rotor casing
to shield said first zone fron1sa|d,nque1|c flux. 2. A driving nmechani sm
as Claimed in Caim1, 20 wherein the shielding ring is stationary. 3. A
driving nechanismas clainmed in Claim2, wherein the rotor-shaft is- nounted
in bearings in a nounting tube coneentric therewith and is connected to a
notor assenbly flange.. 25 4. A drgpams nechanismas clainmed in -Caim3,

wherein the shielding ring is carried by the assenbly - 21 - flange. 5.
A driving nmechanasaraviahameetianistl don 2 aadietiino Jisdanemory he shi el di ng
ring iscarried by the stator. 6. A driving nmechanismas clainmed in any.

one of ! 05 d€ligensnit 8omprisingerein at | east one sem conductor conponent
Is heétd in thermally conductive contact with the shielding ring. 7. - A
“driving nechakryghaess| diimegti suairenh mobgrehdEving 4 eskat@neardni conduct or

conponent is held 10 in thermally conductive contact with the shielding
' permanent magnet external rotor, said rotor having a

05 bell-shaped rotor casing and at least one permanent
magnet fixed in said casing, said motor when energized
having parts producing a magnetic flux;

a rotor shaft connected to the rotor casing and

lh/ : extendingsconéentrically from the open end thereof;

10 a hub for receiving at least one magnetic memory disc
in a first zone, said hub being mounted on said rotor
shaft beyonq and facing the open end of the'rotor

"casing; and
a substantially flat magnetic shielding ring extehding.

15 coaxially with the rotor shaft.ahd located between the

hub énd rotor casing to cover the open_end'of the

rotor casing to shield said first zone from said

—

magnetic flux.
2.. A driving mechanism as Claimed in Claim 1,
20 wherein the shielding ring is stationary.

3. A driving mechanism as claimed in Claim 2,
wherein the rotor shaft is mounted in bearings in a
mounting tube concentric theréwith and is connected to
a motor assembly flange.

25 4, A driving mechanism as claimed in Claim 3,

wherein the shielding ring is carried by the assembly




. shLeIdlng ring 15 is positioned

ring. 8 - A driving mechanismas _clained in Cla|n17 mherehgghhe assenbl y
flemge carries a printed ci rcwtiﬂﬂ Mumuﬁnductor congohents, the
board, and at |east one

of theyssaid conmponents is held in conducti've Scofitact with the assenbl y

- flange-and/or with the shielding ring.-921 -A driving mechani smas cl ai ned
in any one of the 20 preceding Cains, wherein the rotor casing is nade.

of magnetically conductive naterial and forns part of the nagnetic shield
- shielding said first zone. 10. A driving mechanismas clainmed in any one
of the precedfdgngeai ms, wherein adjacent to the axial end of 25 the notor

. renote fromthe hub is provided a ventilation zone. - 22 - 11. A driving
“nmechani sm as éka|néddrﬁwaﬂﬂlmQHhaQMﬁﬂeﬁﬁlC%#mm¢@tbh €haimed oBn its face
renmote fromthe hub, a fan A driving nmechani sm as clalned in Claima1ll,

wherein an i np&RLBr 3.vsWhe>€§&r& Fhenshigiding iR i2dCRErd88sPHetBe t he
rot or casing. ﬁ3t A driving nmechanismas claimed in Gaimi11l or C1a|n1‘§
wherein the f8h3F8%¢onstructed as an axially flat ‘radial blower. 14. A

driving necha i sm gs .cl.ai.ned _in -one_ of the 10 .precedin ai s,
wher ei n at Eét pgrp S Pﬁemﬁxﬁ ism as’ claimed iR any’°“g'g¥“

05 Claims 2, 3 or 5, wherein at least one semicdnductor
component is held in thermally conductive contact with
the shielding ring. -

7. A driving_mechanism-as claimed in Claim 4,

]

whérein at least one semiconductor component is held '\\/_'

10 in thermally conductive contact with the shielding
ring. .
‘8. A driving mechanism as claimed in Claim 7,
wherein the assembly flange carries a printed circuit
board for semlconductor components, the shielding. r1ng
15 is 9031t19ned adjacent to said board, and at least one
of the said components is held id conductive contact

with the assembly flange and/or with the shielding

ring. - : o R
g o N

9. A driving-mechanism-as claimed in any one of the.
20 preceding Claims, wherein. the fotorpcasing is made: of-

magnetically:conductive.matefiai and forms part of the

magnetic shield shiélding.said first zoﬁe. |

10. A driving mechanism aé claimed in any one df the

preceding Claims, wherein adjécenﬁ to the axial end of
25 the mdtor remote from_the»hub'is provided a |

‘ventilation zone.



and/ or rotor |s det achably connect shaft I ndependent | y ofgr’
t hg~gonnecti on 'bet ween the rotor Eﬂmljﬁﬂm’ A driving
mechani smas clained in Caim 14, etachable parts of the
"stator ,and/or rotor are accessible fromthe S|de of the driving nmechani sm
renote fromthe hub. 16. A driving nechg?lsn1as claimed in daim1l4 or
Claim 15, wherein the rotor shaft is noufifed in 20 bearings in a nounting
tube, the rotor casing is detachably connected to said shaft and a stack of
stator lam nations is detachably nounted on the nounting tube. 17. A
driving mechanism a8 £l A {RS hdchddidh1os 8§a1m@&r§hnc§am sbgck of stator

| am nations has, in the vicinity of one .end face, | east one | am nation

- 23 - having waeddi) Nele CU'@E@Eeéai'f'ﬁeéa@naitsofaégakéﬁbtéhiﬂomt he
internal dianmeter of the nounting tube and provided with holes through

whi ch--ar e i nsedHeethdn XidnEghenments cooperating wth the nounting tube. 18.
A driw¥ng nechanismas clained in Claim16 or. 05 Cdaim17, wherein a soft
danpi ng materild. | A preiceihgateeanise ssackadhedt ahoClaami dati ons and that
part of the nounting tube carrying said stack. ‘19. A driving mechani smas’
clainmed in anywhaneiof a@l simpe Lbex oig sfinedreonthepradiedlyi d@nectbdard for

a 10 driving electronic unit and/-or a speed control CIrCUIt
05 outside of the rotor casing.

- _ 13. A driving mechahism as claimed in Claim 11 or
Claim 12, wherein the fan is constructed as an axially
flat radial blower.

&*/I 14.  A_driving.mechanism as claimed in'any oné of the

10 preceding Claims, wherein at least part of the stator
and/or rotor is detachably connected to the rotor
shaft, independéntly'bf_the connection between the
rotor éhaft and the hub. | B
15. A driving mechanism as claimed in Claim 14,

15 wherein the detachable parts of the stator and/or

rotor are abcessible from the side of the driving
mechanfsm_remdte ffom.the hub.-

iﬂ; ~ 16. A driving mechanism as claimed in Claim 14 or

Claim 15, wherein the rotor shaft is mounted in

20 bearings in a mounting tubé, the rotor casing is
detachably connected to said shaft and a stack of
stator laminations is detachably'mounted on the |
mounting tube. - |
17. A driving mechanism aéfclaimed‘iﬁ Claim ls,

25 -wherein said stack of stator laminations has, in the

vicinity of one end face, at least one lamination



is connected to the stack of stator |am nations and is detadgthble fromthe
Mting tube together with saJmuaﬂﬂﬂ“mmumFrl vi ng mechani sm as cl ai ned
i n.any one of the 15 precedin t he permanent magnet is
constituted by a one-piece pernanent nagnetlc ring or a pernmanent magnetic
band with an approxi mately trapezoi dak pagdical magnetism which ring or band
is curved in an annular manner. 20 21. A driving nechanismas clained.in
~any one of the preceding Cains, wherein the permanent nmagnet includes a
ferrite conbined with an el astoner. 22. A driving mechanismas claimed in .
G aim 21, whérsiimg hen fimtermeal sdibameterf ehei seme2as,2dr shadrlies ng.
~mechanismas clainmed in any one of the preceding C ains wherein the rotor-
- is nounted irthan, t3e - 1ﬂh5wma@sd1amatenuof|ngetmeHWhm@1Uub&u§ndxlat the
-end proximate the hub. 24. A driving nmechani smas claimed in Caim 23,
wher ei n sai d pyided ol hgles nblgnevgl which sxgl insertgddfiving
mechani smas clainmed in Caim24, 05 wherein the functional nenbers and/or
mount i ng mentReReITtS ROGRRKREIRI f VLR tBa| mapBtiRge e wi th the nmounting
tube. 26. A drjving nechanismas clainmed in any one of the preceding

d ai ns, V\/nere]ﬁT a &idANing peghaniemas ﬁ116i’/1“89d lf‘oFléléT‘r |]\/q F el'ectronic -

uni t and/%{ %lalm 17, wherein a soft damping material is placed

_.’

between the stack of stator laminations and that part
of the mounting tube carrying said stack.
l19. A driving mechanism as claiméd.infany.one of -
Claims 16 to 18, wherein a printed circuit board for a —
10 driving electronic unit and/or a speed control'&ircuit
is conne9ted to the stack of stator laminations and is
detachable from the mounting  tube £ogether with said
stack.
2Q. ,A.driving_mechanism as claimed in any one of the
15 preceqing Claims, wherein the perﬁanent magnet is
conStituted'by é one-piece permanent magnetic ring or
a permanent magnetic band-with an approximaﬁely
trapezoidal radial magnetism, which-fing'or:bahd is: \,);f

curved in an annular manner.

»

20 21. A d:iving,mechanism as claimed in any. one of the
preceding:C1aims, wherein the permanent magnet .
includes a ferrite combinéd_with an elastomer.

22, A driving mechanism as claimed in Claim 21,
wherein the ferrite is barium ferrite.

2% 23. A driying-mechanism as claimed in any one of the

preceding Claims wherein the rotor is mounted in



27, A driving mechanismas clained in Clalm

control circuit, ,whose output stag |stors are aSSOCIated W th coollnéo
pl ates el ectri cal ly separate from gwg) he cooling plates are
fitted to a stator wi ndi ng core an the circuit 15 carrier.
2 Mhereln the cooling plates
together conprise the shielding ring. 28, A_dr|V|ng mechani smas clainmed in
Claim26 or 20 Caim?27, wherein the cooling plates are fitted to the
stator wi nding core by neans of snap connections.. 29. A driving nmechani sm
as clainmed in Caim28, wherein the snap connections are detachably
constructed. gSaBdngd ihi ¥ ABuAtdhgNitaBeawhdlch Med sda iy aana dadi ns 26 -
to 29, wherein supports projecting fromone - 25 - end face of the
wi ndi-ng core prexpmarededef Aubconnecting the stator w nding core to the
cooling plates and sai d supports can engage in recesses of the cooling
plates. 31. 24dri&idgivtoganesimaadsal asnedaimed dnimQ&in0R3 wherein the
suppoxt+s are shaped onto a stator end plate. 32. A driving nechani sm as
claimed in anvhgneiofséﬁdiﬁBdZQStgeQIPGWNWr@imdgagﬁﬁgwfknﬁﬁnﬂﬁﬁbmd bent
fromthe cooling plates for supporting the circuit 10_ carrier, said |egs
al so being indérted dR4ViBOJBPERaNASM as claimed in Claim 24,

- 05 wherein the functional members and/or mountlng members
- of the magnetic fluid seal are integral with the
_ mounting'tube.-
26;. A driving mechanism as claimed in any one of the
N ' preceding Claims, wherein a circuit carrier is
10 providéd for a driving eiectronic uhit and/or'é-
control circuit, whose outpgt'stage transistors are
associated with.coo;ing plaﬁes eléctrically Separaté
ffom-one another and the cooling plates are'fittéd.to
a stator winding core and in turn sﬁpport the circuit
15 . carrier.
27. A driving mechanism as claimed in Claim 26,

wherein the cooling plates together comprise the

shielding ring.
28. A driving mechanism és.CIaimed in Claim 26 or

20 Claim 27, whefein-the'co¢ling'plates are fitted to the.
stator winding'core'by means of snap-connecﬁions.
29. A driving mechanism as claimed in Claim 28,
wherein the snap connections are qétachably
constructed.

25  30. A driving mechanism as claimed in any one of

Claims 26 to 29, wherein supports projecting from one



the recesses of the circuit carri gvi Ng nmechani as clainmed in
amy™one of Clainms 26 to 32, \/\hi“ﬂi@“ﬂ@ﬂ!ﬂ“uﬁ}@m\ carrier carfites one or nore
pésjtion rotation detectors and'® - eonnections can be randomy
engaged -in one of at least two differently reciprocal angul ar alignnent

positions between the stator wi nding eoRs and the circuit carrier supported

on the cooling plate. 34. A driving mechanismas claimed in Claim33, 20

wherein the position rotation detector -or detectors are inserted through
gui dance openings in the cooling plate. 35. A.driving nechanismas clai ned
~in daim 34, elbriace té the awindipgscorenaget psowided d@ectors 25 are
‘fixed with respect to the guidance openings. 36. A driving nmechani sm as
clai med in amgorrecing hehe staber-winding toxre X theera@adindri ving

plate for at Rlafgs ard rerid | BHPPOSEE| 6ANIENGELS: 10arr SRS iU D ay
stator w nding core by nmeans of supports in alternatively one of at |east
two 05 differeRlingiPka®@®-angul ar alignment positions between the w nding

core and the carrier_plate. 37. A driving gqechani sm claiyjyed in any one
of the precedthy & ATtV IRcPRFACPAEDHES K lé“ercaer?f’r gﬁ'%ﬁ‘b g wi deni ng

electronic unit is arranged separately fromthe driving notor and a carrier

in the base of
plate.

coni cal | yo 4 ovardls, the, (1 41,000 TRLOG 80 sRADeR orRAS3AUt ARSI ditp are formed

32. A driving mechanism as claimed in-any_one_of

Claims 26 to 31, wherein legs are stamped and bent ~

from the cooling plates fbr.supporting.the circuit

10 carrier, said 1egs élso_being inserted and. soldered in
the.regesses of the circuit carrier. -
33. A dri&ing mechanism as claimed in any one of
Claims 26. to 32, wherein'the circuit carrier carries
one or more-position.rotation.détectors and the snap

15 éonnections can be randomly engaged in one of at least
two differently reciprocal angular alignment positions

between'the_stator winding core and the circuit

carrier supPQrted on the cooling plate-.' C e . _;d}"

34. A driving mechanism as claimed in Claim 33,

20 wherein the position-ro;étion.detéctOr-or;detectdrs :
are inserted through guidance openings in the cooling
plate. | |
35. A driving mechanism as claimed in Claim 34,
wherein the rotatién position detector or detectors

25 are fixed with respect to"thengﬁidance openings.

36. A driving mechanism as claimed in any one of the

s

w



hub for +-an air flow passi ng. t hr ough—the Tentral opening. 38. A dri Vi ng M

mechani smas clained in daim1l and su ntial as described with
reflerence to and as 15 shown in Fqﬂ I ﬁ ﬂﬂ u “rivihg mechani sm as
’claihed,jn Claim1l and substanti-all} tbegd"™with reference to and as

shown ih.Figure 2. 40. A driving nechanismas claimed in Claim1l and 20
substantially as described with referefcé#® ¢ and as shown in Fi gure 3. 41.

A driving nmechanismas claimed in daim1l and substantially as described
with reference to and as shown in Figure 4. 25 42. © A driving mechani sm as
claimed in C aj n bst,ant.i.al a3, ESYily ' f er and as-
- 27 - shown igghgagrgsig ?3'9§h%§g&q;%ﬂlvﬁﬁﬂgﬁg%%%%¥§%§ﬁ§ C g?h%% I n
Claim1l and su Lal _ i I JAREEN G td &gy as shown in

Fi gure 10. 44.Q§kaﬁésge%¥8ggﬁg§i g%?%‘ﬁ%#%éﬁﬁﬁﬁfﬁgonpfﬁging a 05 housing
defining a firehrg98e poaraCeFMaIaledd o ate MNLAHIREL fodremory disc
and a=efiving nechanismas clainmed in any one of the preceding Caims, said
nmechani sm bei ngepagtbiroBad Wet Ppriokd dddl Mo QAistdfior e diisd Nnebrasly t he hub

wi thin the housing whereby the 1.0 notor can drive the disc and the .
shi el ding ringmeans of supports in alternatively one of at least two

05 different reciprocal angular alignment positions
between the winding core and the carrier plate.
37. A driving mechanism as claimed in'any’éne of the

. preceding Claims, wherein the hub has a central

Kf/ opening widening conically towards the dfiving motor

10 and air passage openings are formed in the base of the
lhub for an air flow passing through the central
opening. .
38. A driving mechanism as’ claimed inlclaim 1 and
substantially as described with reference to and as

15 shown in Figurell. |
39. A driving mechanism as claimed'in Ciaim 1 and
-substantiallylas described with réfereﬁce to and as

g_; ~ shown in Figure 2. -

40. A driving mechanism as claimed in Claim 1 and
20 substantially as described with reference to and as
shown in Figure 3.'-
al. a driving mechanism as clained in Claim 1 and
substantially as described with reference to and as
shown in Figure 4; |
25 42. A driving mechanism as claimed in Claim 1 and

substantially as described with reference to and as



'shlelds the disc fron1nagnet|c fl ux produced in the nDtor A magnetic
dirSt menory unit conprising a housing defining a first zon %Sacconnndatlng
at._VFeast one 15 magnetic nenory disc and a driving nechaA mas clained in
any one-of the preceding C ains, said nechanism being positioned with the

.ot or outside the housing and t he hule W4 hi n t he—housing—and-—supporting the

di sc or discs, whereby the notor drives the disc 20 or discs and the
shielding ring shields the disc or discs from rra Pmuim mm,m,ﬂmced in the
notor. 46. A unit as clainmed in Caim45, wherei 4 ard di so.
25 shown in Figures 5 to 9.
43. A driving mechanism as.claimed-in_C1aim 1 and
substantiélly as describéd with-reference.to and as ;;'
shown in Figure 10. |
44.  A magnetic disc memory drlve unit comprising -a
05 hou51ng defining a first. zone for accommodatlng at
least one magnetlc memory disc and a driving mechanism_
as claimed in any one of_thehpreCeding Claims, said
mechénism_being.positionéd with the.motd;loutside-the
housing, and'thé hub within the housing whereby the
10 motor can drive the disc and the shielding ring
shields'the Qisc.from maghetic flux produced in the.
motor.
45. A magnetic disc memory unit comprising. a housing
defining a_first'zone accommoddting at leasﬁ-qne.
15 magﬁeﬁic mémory'disc-and a driving mechanismwés
claimed in any one of the preceding Claims, said
mechanism being positioned with the motor outside the
: housiné‘and'thé hub within the housing: and supporting 1,),
the disc or discs, whereby the motor drives the disc
20 or discs and the shiélding ring shields-the disc or
discs from magnetic flux_préducéd in the ﬁotor.'-
46. A unit as élaimed in Claim 45, wherein the disc

is a hard disc..” ’

25



