2180413 -1- | NFORVATI ON- STORAGE DI SK DRI VE ASSEMBLI ES The |nvéﬁn§§9<3<4_{=§
coficerns an information storage-di sk drive aSsenbly conprising an
exchangeabl e i nformati on- storage disk and a notor having a rotor directly
05 driving the information-storage disk. According to the i-nvention,
there is provided an information-storage disk drive assenbly conprising Jf\
exchangeabl e i nformati on-storage di sk andja-notor whose rotor directly
drives said disk, wherein the notor is a 10 collectorless D.C. notor
conprising an |nternaEanaMamIQNdszﬁRAQEeDﬂSK DRIVENASSEMRBIIES rotor, the
rotor. shaft has an end which projects axially fromthe nmotor and the rotor
includes a carrier ﬁﬁﬁbéﬂvééﬁﬁéetSB“F6r§§iénréﬂéprgﬁéﬂpp shogaggrdiisk

menber havi ng port e .of ferronmagnetic teni t hr qugh whi ch
The flux of o AFAVED8EREMbAT soMREABINE RD! SRAGaREEAELcpdoLor A Lo por
and hold -the stAkagemd c S upport ridge,
the face of th%gépégaho angﬁagngt éﬁlc vﬁhgeg ?%%g?dgl?%gq} formation- 20
storage dgsk barpgiayi ghkyin€eemaedonskabiruget dikke support ridge by a
predet erm ned di stance. Preferably, the carrier nmenber is shaped to forma

rotor housing for tAecoutidng Thethet dnveottiebl,ytheckeudespaxovdded Rousi ng

havi ng a | arger-di anet er orti.on syrroundin e rotor net
ar r angenent ananéPrWﬁélenassPrgﬁs Fbﬁbrgﬁbﬁgiﬁﬁsg@hgyechgﬁﬂFH 9cdfrier

menber a small gy fLARELEL ePRRELLHaVELAD sessggavgégﬁsaah 2E Do GnoBk! €r

bearing unit.

rotor directly drives said disk, wherein the motor is a

S
%

10 collectorless D.C. motor comprising an internal stator
.and an external permanent-magnet rotqr, the rotor shaft
has an end which projeCté axially from the motor and |
the rotor includes'a carrier member connected to said
rotor shaft, said carrier member having a support ridge
15 of ferromagnetic material through which the flux of a
flat permanently magnetic holding magnet passes to
support and hold the information-~storage disk in place
against said support ridge, the face of the flat
holding magnet which faces towards the information-
20 storage disk being axially recessed relative to the i?ﬁi
support ridge by a predetérmined distance.
Preferably, the carrier member is shaped to form a
rotor housing for the rotor. The rotor suitably
includes 1 rotor housing having a larger-diameter
25 portion surrounding the rotor magnet arrangement and at
the end of the rotor housing remote from the carrier
member a smaller diameter portion which accommodates

at least one roller bearing unit.

30



30 .. i2--|n one preferred enbodi ment of the invention, the support ridge

has. an i nclined fl ank portion, while i n.another preferred enbodi nent the
support ridge has a flank portion which evidences havi ng undergone 05
material renoval by |athe turning such as to reduce the breadth of the
sugpoyt ridge. It also is preferred that: the stator conprises a carrier
strutture accomvbdating at |east one roller bearing unit, the 10 carrier
structure being provided with a nounting portion for nmounting the notor as
a whole; the stator furthernore conprises a packet of stator plates o
radi ally outwards of the carrier structure; 15 - the rotor includes a
rotor shaft journalled In tdnen piefardtddrenientingnturoft thoeadmozldtiash n t he
carrier structure and conprising a rotor housing; and an el ectronmagnetic
br aki ng arrangenerthé ssuppettedridge Hwsg mreringl igfed hElandt qrottolen ngvhaine
supported on 20 the carrier structure. Suitably the el ectronmagnetic
braki ng arrangenenin janehentRirLrred remadingnt rthersuyBPatg XA dae t he

interior of the raotor housing. The interjor side of 25

0y

has a flank portion which evidences having undergone'
05 'ﬁaterial removal by lathe Eurning such as to reduce the
breadth of thé support ridge. |
o It aiso'is preferred.that:_
the stator éomprises a carrier structure
accommodating at least one roller bearing unit, the
.10 carrier structﬁre beiﬂg pfoVided with a mounting
.po:tion for:mounting the motor as a'whole;'
the'stator fufthermore comprises a packet 6f
~ stator plates radially outwards of the éarrier
- structure; |
15 the rotor inclﬁdes a rotor shaft journalled.within
 the roller bearing unit accommodated in the carrier
structure andléomprisihg a rotor housing; and
an electromagnetic braking arrangement is located
.in the interior of.;he rotor housing and supported.on
20 the carrier structure.: _
Suitabiy the électrdmagneticlbraking arrangement
is operative'for braking the rotor bywéngaging'the

interior of the rotor housing. The interior side of

25



-3- the rotor housing may be prOV|ded wth a frlctlon | ayer which is b
engaged by the el ectromagnetic braking arrangenent when the latter is
operative. Alternatively, the rotor housing may have a 05 radially
extending wall portion, the el ectromagnetic braking arrangement befng . L
~mounted to brake the rotor by engaging the interior side of the rotor ¢
housing at the radially extending wall portion thereof. The electronagnetld'
braking arrangement nmay 10  conprise a=-sBator part which includes an -
energi zing coil, the stator part inclusive of the energizing coil being.

nmount ed on the enerretosthuusﬂhg mayhbeepeovidedgwéthcabfzkicedonr Laggement
may furthernore including an armature part, the carrier structure and 15
t he armature pawhigh uaeeagagedobxgmbe|elbpakomggaetaqgbnaknngav|ng
interengaging portions which secure the armature part against rotation mhen
~the rotor housi Agrangemest whend thet dptkgagiagoperetdMe.sui tably conprise a -
‘portion of the carrier structure provided 20 - with-an axially extending :
recess and a port|onﬁéﬁanétAPﬁéYuréhﬁaFPtﬂﬁlbﬁu§%9§nG§Y|hFUetﬁe recess.
- The permanent - nagnet _r ot or nclugﬁ a rotor mgnet arran enent mhlch

r

extends inP8 thE éﬂeﬁﬁwtfxaﬁnéﬁégeré BREGAERY ¢ ?aﬁ?ﬁﬁtaP a[ge and
S oA e b3 PalBERERE phh L REGRERES Lo 2SS Eha"LEEE
| engaging the interior side of the rotor hou51ng at the
radlally extendlng wall portlon thereof. |
" The electromagnetlc braklng arrangement may - \J-_
10 .comprxse a stator part whlch anludes an energ1z1ng
.co1l, the stator part 1nc1u51ve of the energlz1ng coil
belng mounted on the carr1er structure. The
electromagnetlc braking arrangement may furthermore
includlng-an armature part, the carrier structure and
15 the armature part of the electromagnetlc brak1ng
arrangement hav1ng 1nterengaging portlons which secure
the armature part against rotatlon when the rotor
houslng rotates. Sa1d 1nterengag1ng portlons suitably | Q:}h_
comprise a portxon of the carrler structure provzded : |
20 with an axlally extending recess and a port;on on the
armature part which extends'into the.recess.. B
' The permanent-magnet rotor may 1nclude a rotor
magnet arrangement which extends 1nto the v1c1n1ty of
. the electromagnetlc braking arrangement, and may
25 further include a magnetic-field-responsive sensing

element mounted on the braking'arrangement for



-4- sen5|ng the rotor nagnet arrangenent. The el ectronmagnetic braking
arrangenent al so may include an el enent. having a portion which extends
towards the rotor. magnet arrangenent, the_sen5|ng el enent 05 conprising a
sensipg cotl arranged on said portion. The inventionis illustrated in the
-foLLgMnng description of specific enbodi nrents when considered in
conjunction with the Figures. In the drawings:- FIG 1 depicts-a flrst

- enbodi ment of the 10 inventive'infonnui4Nhstorage di sk drive assenbly;
FIG 2 depicts a second enbodinment; FIGS. 3 and 4 depict detail "M of FIG
2, depicting tweermdimfithd hstSromagie tt fratimyenenit. fiThe tinmes greater

than that of FIG 2; .15 ' FIG 5 is a plot of magnetic hol ding force-
-referred to in mmormgmtic thEaldmgcramr@emn‘ntFlaG%o nad;, iFlcGude iam a
section taken along line XI1-XII of FIG 7; 20 - FIG 7 is a plan view

whi ch depicts a €lemerdorivaxingip qicartdn gdviarhaldxteraisyriowardsi tthe he stat or -
_pl ate packet of the enbodi ment of. FIG 2 and provided on the axial end face
of said ‘packet; MtRr gagndtctarrangsamedttyi ddie pengingeehemeddr i ng 25

naintaininq)the rotor, shaft of the enbodi nents of FIGS
. .+ 05 comprising a sensing co11 arranged on said portion.

The invention is illustrated in the follow1ng
description of specific embodiments when considered in
conjunction with the ?igures. In the drawings:-

__SJ’ | FIG..l-depicts a first embodiment of the
10 inventive -information-storage disk drive assembly;

FIG. 2 depicts a second embodiment§' 

FIGS. 3 and 4 depict detail "M" of FIG. 2}
depicting two variants therefor, on a scale about five
times greater than that of FIG. 2; |

15 '~ FIG. 5 is a plot of magnetic holding force,
referred to in connection with the description of FIGS.
1-4;
.Kyjl_ ' -.FIG. 6 is é section taken along line XII-XII of
FIG. 7; | | |
20 : FIG. 7 is a plan view which depicts a
' flux'conducting'éléﬁeht'generally cohgruent with the
stator plate packet of the embodiment of FIG 2 and
- provided on the axial end face of said packet;
FIG. 8 depicts an electrically conductive spring

‘25 ‘maintaining the rotor shaft of the embodiments of FIGS



-5- 1 and 2 at the same potenti al as. the respective carrier structure '
thereof; FIG 9 is a plan view, seen from above, of the notor of FIG 2,

_ deplcted at a typical true scale; and 05 FIG 10 depicts a notor
~incorporating a built-in frictional braking arrangenment, which arrdangenent
can be incorporated into the embodi ments of FIGS 1 and 2; In the varlous\wp
- Figures, conponents which are i denti.cal or _equival ent are denoted by the
‘sanme 10 reference nuneral s and usually'dé@crlbed onIy once. Referring to ;

FIG 1 f t di d t h t ' .
conprlsegnalgo?[ P@i? r%ge ﬁé%%r %%éeﬁgéinﬁs XeerF85°?§§§21%g%Fﬂﬁra N

-mounting flange . earlngs 14, 15 15 (preferably bal
bearings) nount . é%dfl}grgh b? dnd are located within-the carrier tube 11

hel d spaced from eachgqihely Ry g bﬁ%habh¥w'”@@ ro|?8ﬁ!%5°grojg t%ﬂ@ 13 of

the carrier tube.  The’innér rin er earl S fixedly

connected to shaflclg. p20prct. 8, g e¥ea! L0, eJpecaY Aol SLaiss rhneen

t he medi an pl anes o two rol’l er bearlngs co sponds - appr oxi mat

the di amet epgof ShaftF&@ §eCHEEQcEQ EhﬁoQBPe&n%gFP§§a%E %t 1@u1§ta1n

sonmewhat pan- shaped rot or ou5|n 180 of magnetic conddctive naterial,
- 25 in whose dowpveidbratXbeadin ae&haaefnahtmuhléﬂoah:%ahaéﬁ.éhedcan

four-pole, radially magnetized rubber nmagnet
' be 1ncorporated 1nto the embodlments of FIGS 1 and 2-g
- In thedvarlous Flgures,;componente,wh;ch-are
identical or equiﬁalent_are denoted by the same - ';/_
.10 feference'nﬁmerale and usuallyddescribed inﬁ ohce;
Referring_tb FIG. 1, an information-storage.disc
._dfi§e assemblfﬂof the invention compfiées a |
gbllectoriess D.C. motor 103 having a carrier. tube 113_
yith a mounting flange 12. TWo.rolier:bearings 14,'15'.
15 (preferably ball bearings) mount a drive shaft 16land
~ are located within the carrier tube 11 held spaced from
eaeh other by a radially inward annular prqjectiond13
of the carrier tube. _The_inner ring of the upper Y
roiler.bearing 14 is fixedly connected to shaft 16,
20 e.g. by cementing. The axial distance between the
median.planes oflthe two roller bearings corresponds
_{approximatelf to the diaheter of shaft 16. Secured to
the qpper end of shaft'lG is a somewhat pan-shéped- |
rotor housing-iso of magneticaiiy-conductive meterial,_
25 in whose downwardly extendlng perlpheral wall 190 is

inserted a four-pole, rad1a11y magnetlzed rubber magnet



-6-,29. A plot of the radial magnetization of magnet 29 versus
circunferentially successSive locations thereon has a trapezoi d-wave shape
such that the polarity transitions proceedi ng fromone individual pole to
the 05 next are very narrow in angular extent; cf. Federal Republic of
‘Gegmpfly Patent DBP 23 46 380, the disclosure of which is incorporated
“her®in by reference. In the upper, flat part 123 of rotor housing 180 there
is provided a turned out (i.e., 10 machi Bed out) recess 124 which is
coaxial with shaft 16 and accommpdates an axially nmagnetized ring 125,
e.g., nade of rulger- magleti ofmther radialhimaghetdizayipar of1@8ghett B8r nore
has at its center an axial extension 126 which, as can be seen, serves for
.centering an 15 versusr citricumferensdeldiyskutedseivdi tacstiionsdsbereon
‘lines), disk 127 being positively held in position by the magnetic pull of
ring 125. Bet weehasha lurlapezoidt-waveosbapg ssohathaththenperarihy of the
.upper ball bearing 14 there is accommpdat ed a conpensation washer 20 or
‘shim 60 whi ch setvensdtiong arocesdjngofrem: apei dhdhyiduatt Pplentoctherect

~axial height for the.rotor housing 18Q. The stator plate packet .34_of the
notor is Io@éted“@%ﬁe@F@rWF?Hf“FH%°@aFPiéP9PiBE fftgﬁ 'haggfo nggag |

Salien Bl es (ol ek ic bt GiRghy PatahkeBaeP % i sBoscbhaed. and
| disclosure of which is incorporated herein by
peference. - In the-uppef, flat part 123 of rotor
\y( .housing 180 there is providéd a_turned-out (i.e:,

10 machinéd.out) recess 124 which is coaxial with shaft 16
and accommodates an axially maghetized ring 125, €.g.,
made of rubbér-magnetic material. This housing part
‘123 furthermore has at its center an axial extension
126 which, as can be seen, serves for centering an

15 information-storage diSk:127'(indicated in dash-dot
lines), disk 127 being positively held in position by
the magnetic pull of ring 125. Between the hub of |
rotor housing 180 and the inner ring of the upper ball
béaring 14 there is accommodated a compensation washer

20 or shim 60 which serves during assembly fof |
establishing exactly the correcﬁ-axial height for the
.rotor houéing 130. '

The stator plate packet 34 -of the motor is
located exteriorly of the carrier tube 11 and haé four

25  salient poles (cf. FIG. 7). The four salient poles are

défined,.and-separated from one another, by'four



7 equi angul arly spaced cut-outs 132 in the stator plate packet 34, only one
such cut-out 132 being visible in .the sectional view of FIG. 1, at the

right side thereof. The four cut-outs 132 accommmodat.e

a mnndlng 05 38.

Cast annul ar insul ating nmenbers 134, -135 are provided to insulate the

mnndlng 38 fromthe stator plate packet 34. The circu
~the air gap may correspond to that disclosed in Federa
Patent DBP 23 46 380, the 10. discl osure Df-which is

by reference. In this embodi ment, the radial flange 12

nferential course af
| Republic . of. Germal
i ncor por at ed hereln
of the .carrier tube

11 is located: baqwﬁa”ngdhrslxatspaqmat@qa-m B3R imhehelppeatdm el atfe f | ange

12 has, over a 15. |limted angul ar sector thereof, a

recess 137 whi.ch -

accommodat es a @aaket sttt onkhapwl suchduttoutr a2 b inge Vi3BLDbIE rioui t

board 138 carries, as shown, a gal vanonetric sensor 13

9 which is

electrical |y cortheteartionak Vigy @h kG orks cit tthe srighf sideling 20 38,

" to which latter are connected connecting conductors 14
mot or t hr ough arkhgrafir e They faun |QiHgouts
used for generatjon of an RPM];an,aI a rotor- 03|t|o

~ Shaft 16 h& at 38 a’rﬂﬁH]a?r ’gﬂ%
~circlip 146, the |latt

prov1é%dt¥3r¥%sulate the w1nd1ng 38" from the stator
plate packet-34.“ The c1rcumferent1a1.course of the_airg'
gap_may_correspohd to that disclosed in Federal

Republic.offGermany Patent DBP 23 46 380, the

2, 143 whjch exit the

ARFgmImodate ftiding be

n SI nal, 6tc. 25 -
#fodat es a

10 - disclosure of which is incorporated herein by

reference.

- In this embodiment, the rad1al flange 12 of the'

,carr1er tube 11 is located beneath the

stator plate

packet 34. The upper face of flange 12 has;-over a

15 'limited angular sector .thereof, a recess 137 which'

accommodates a c1rc1e-sector-shaped circuit board or

plate 138. C1rcuit board 138 carries,

galvanometrlc-sensor 139 which is electrically

connected to the two conductors of the

as shown, a

stator winding

20 38, to which latter are connected connecting

-conductors.142, 143 which exit the motor throUgh an

aperture 144'of flange 12, as shown. The sensor may '

be'QSed for generation of an RPM signal, a'rotorf

positibn-signal. etc.

25 Shaft 16 has at its lower_end-an annular groove

145 which accommodates a circlip'146; the latter beingl



.Spaced by a dish spring 147 and a shimdisk 148 fromthe inner ring of .
bearlng 15, the latter béi ng shiftable on the shaft 16, so that the two
bal I bearings 14, 15-are held pressed together by spring 05. force but
spaced from each -other by the radially inward projection 13 of the carrier
tube.” The radial inward projection 13 has an annular groove 17 (see FIG
'10)~in which is fixedly arranged a spring 18 (see FIG 8) which extends out
‘therefromspirally in turns of decreasing 10 radi us, the spring 18 having
a free end 19 which bears. against the perlphéry of shaft 16 for relative
sliding novenent. In this fashion the spring 18 serves to electrically
‘conductively conne§93§ﬁ§fPY1G Od sbaspréngt J4d amdampdshdinnddsk (K8 Fvomer at
.the potential. of thg | atter to grevent undesi red buil d-up of

~electrostatic char §é® ﬁ“§ﬁ5fF1f8 ofgheprdnggléanthe ol agkarpbeinge nade of
Condtructi on but i ENEEEPHE 4P Seanbalt Lh-neborBabr toenero pAds. | nstead
ggrfgg e%gelgrgguﬁggs}?nPSV|g &n%%eb a@??ﬁﬁggﬁgé ngggg?ﬁ Hfgggﬁﬂégugh
B
is provided at thepEBH@Et?BﬂlQE bBe¢HB! @hrrier tube. The radial inward
projection 13 has an annular groove 17 (see FIG 10) in
‘which is fixediy arranged a spring 18 (see FIG 8) which
~extends out therefrom spirally in turns of decreas1ng
19_ 'radlus, the spring 18 hav1ng a free end 19 which bears
"agalnst the perlphery of shaft 16 for relative slldlng
- movement. In thls fashion the spring 18 serves to
electrically conductlvely connect shaft 16 to carrler
.tube 11 and maintain the former at the potential of the
15' latter to prevent undesired build-up of electrostatic
charge on shaft 16. Spring 18 can,efor example, be
made of berylliuh bronze. Its use is of great
o .'_' advantage in the 1llustrated constructlon but is of
| similar advantage in motors of_other types. Instead of
20 the free end 19 of epring lé.bearing.direotly against.
Sheft le, spring end 19 could be.provided with a
rolling metallic elemeot;.although this would, of
: eourse, be more costiy. |
| FIG. 2 depiCts a second embodiment of the
25  invention, heving a'motor 104 in which the mounting

-flenge 12 is provided at the upper end of the motor,



-9- wher.eas the rotor

housing 181 is | ocated bel ow the nounting flange and

i's secured to the |ower end of drive shaft 16. Located at the top of: shaft
16 is a pan-shaped carrier menber 150 having a recess 124 which 05

accornmodat es an axi al |y magnetized magnet ring 125.° Carrier menber -150 i\S
positioned at a.predetermned axial distance fromthe inner ring of the Y
upper bearing 14 by neans of a shimring 60, the inner ring of bearing 1
being fixedly cenented to shaft 16, wherea® 0 . the inner ring of | ower
bearing 15 is shiftable relative to shaft 16. Carrier nenber 150 accepts,

as shown, an infwharersntbgr rosordhonsipg. 18indsi docasednbgAow theg 125
facing the disk 127 is located | ower, by an axial distance n, than the
~annul ar di sk- beaMPHBtiBg féépgﬁcé"¢1i§s§§°FFeS toakhes)ower REAC8Er | er

. nmenber

of FIG

150.

1, al reS8yV8e

(It

is to pbe_noted that the sane is true
sBRede-undpeat

' 124 h f f h A di_ngl
20 5 and 4 desBAIGHRRRER ok AREF cPRPEFoACh RANPa) o1E8cEPegs bRigh™

i ndi cated t

nuner al

180

e © hRcBhiBabRdk°gh g1t %%%ﬁﬁhﬁﬁﬁﬁﬁhéﬁiﬁﬁgm;
182 whi ch accom"@QE‘E?értHSmeE‘BESGnQSOBog@tloﬁédraErat Bgedééeemn%' chis

secured to the

15

10

15

20

| ower end of shaft 16. ~“Located internedi ate | ower bearing

‘axial dlstance from the inner r1ng of the upper bearing

" 14 by means of a sh1m r1ng 60, the inner r1ng of

bearlng 14 be1ng flxedly cemented to shaft 16, whereasf

the inner r1ng of 1ower bearlng 15 is sh1ftable

relat1ve to shaft 16. Carrier member 150 accepts, as

' shown, an 1nformat1on-carr1er disk 127. The face of

- magnet ring 125 fac1ng the d1sk 127 is- located lower,

by an axial dlstance n, than-the_annular d1sk—bear1ng :
surface,71_(see”FIGS'§ and 4) of the carrier member

150. (It is to be noted that the same is true in the

 construction of FiG. 1, already described,-where the

'magnet ring'125 is accommodated in'a recess 124 on the-

.3 and 4 descrlbed below, where reference numeral 150 of

upper face of rotor hous1ng 18, Accordlngly. in FIGS.

FIG. 2 is 1nd1cated there is also 1nd1cated, therebelow
in parentheses, reference numeral 180 of. FIG. 1).

In FIG. 2, rotor hou31ng 181 has an axial

~ extension 182 which accommodates the lower end of

25

-carrier tube 11 and which is secured to the lower end

of shaft 16. Located intermediate'lower_bearing 15

gQnstruction

RE REkghBE FPRg°f2§thta§§oﬁﬁD&ated in

"/

\;)



-10- and the bottom of the rotor houSing are a dish spring 47 and a shim

ring 97. Dish spring 471 oads bearing 15 w.th a predeternined force and

thereby hol ds ‘bearings 14, 15 pressed together to an extent such as 05
ensure quiet running of the rotor. In this enbodinent the axial |ength of

the stator plate packet 34 anmounts to |ess than 50% of that of the rotor
magnet 29. Accordingly, there is provided}%t the bottom face of the stator

pl ate packet 34
periphery an axi

a 10 skirted-ri mannulrar“menber 35 having at its

to

I . i nc i . \ ' h i . Vi
perprery an o\ WX Ehdond KWl TauorIRRIdo o3 SUOE Bl v o
I's substantiall y47;- T !acas'hi%no.ﬂ'i‘;' @9l NCif{ gt s‘eﬂxfi'ﬁgteg%t‘ 18hdsNedkdhg’ 15

.pl at e packet 34;

I’ kewi se, Tour €quiangularly spa cut-outs in nenber

35,

~apparent .in FlL.Gjs/ widhe d rleldetdrmtitedNForeieN@ndetheeby heldssuch cut-outs
ate packet 34, formed to define four salient stator poles.

As shown in Fl Gperiles @4 215y p2@sseaxtogdithersitor an3extehtmemictr a35
serves- to lengthen the effective air gap 32, so that the latter extends

in the stator pl

over subst @%ti al

toy dnsmireliduiati alunindmgt lofoftheotratoragnet 29. Thus, it is

possible to increase the torque of motor 104, by air-gap-length increase,
ng tlm 2his eobadimeindl thengixtiadf lengtdt aforthef stiadowot or .

wi t hout 1 ncreasi

plate packet 34 amounts to less than 50% of that of

- the rotor magnet 29. Accordingly, there is provided

at the bottom face of the stator plate packet 34 a

skirted-rim annular member 35 having at its periphery

an axially'extending skirt 35'. Member 35 is shown in

10
15
20

' 25

plan view in FIG. 7. The peripﬁeral outline of member
35, clearly visible in FIG. 7, is substantially
identical to and coincident with that of the stator
plate paéket.34; likewise, four'equiaﬁgulafly spaced
cut-outs in member 35, apparent-in FIG. 7, are
identical. to and coincident with fdur-such cut-outs in
the stator plate packet 34} formed to define four
salient stator poles. As shown in FIG. 2, the axially
exténding skirt 35' of member 35 serves to lengthen the

effective air gap 32, so that the latter extends over

subétantially the full axial length of rotor magnet 29,

Thus, it is possible to increase the torque of motor
104, by air-gap-length increase, without increasing the

total axial length of the stator of the motor.



In the motor of FIG 2, the-underside of the nmounting flange 12 has a =~ :

‘recess 155, whose outline has the shape of a sector of a circle, as clearly
seen in FIG 9. Recess :155 acconmpdates .a circuit plate 156 on 05 which °
‘are secured connection termnals 158 for the statof winding 38, and . - ;
- connection termnals for a Hall-1C 159. The Hall-I-C 159 is not visiblé\&g}.

",the'Section of FIG 2, but extends into a margial cut-out of the stator ™

plate packet 34. In the construction of 10" FIG 2, the peripheral
outline of the stator 1pl ghe matbet of4FIGhi @) dakeumgess idecofarhation in
the radial- air-gap | ength as one proceeds circunferentially, serves to . -
generate a rel ucihenneihgr flangeci2abadi acuesedseasls,ewhose outlineFhés 9
depicts the notor off FIG 2 at a typical true scale. The type of notor
i nvol ved i s a hi ghe phepesiofnaniseicioyr ofnet ¢d ricdei,ngst gesaillyy seepover
consunption of a few watts. As shown in FIG_ 2, the |ower end 55 of. shaft
16 20  is spherF&&k| §.roBageqs 1pgr prgoBpedatesnaorirpuifopdats 156 on
(non-illustrated) spring contact bears against the rounded end 55 and . :
serves to cBhducthaghy aFPoRPSHEPH FENBLEELPYstaEMd naRgr d@BWAPEN theght
ot herw se accunul ate theneﬁnh 2%_ 3 The'p%n-shaged,carri%r menber 150
of FIG 2 (or th8teEPFe¥pBAdPAg 8spaPdp6PRPERTtIPD, SEEPIRGSI AGT180 -12-
| Hall-IC 159. The Hall-IC 159 is not visible in the .
_.sectipn_of FIG. 2, but extends.into a margial cut-out
of thé:stator plate packet 34.- In the;constructioh'bfu_ k;)
10 | FIG. 2, the”peripherai,outline of ﬁhe stator’plate -
packet 34, which determines the variation in- the fadial_
'_air-gap_length as one proceeds circumferentiélly,
serves to genefate_a reluctance torque such.és-
diScussed earlier. |
15 - FIG. 9 depicts the motor of FIG..2-at'a’typicél
true scale. The-type_of'motor involved is a high-
precision miniature motor having typically a power
consumption of a .few watts. | | N
 _ As shown in FIG. 2, the lower end 55 of shaft 16 '\“(:
20. is thericaily rounded. During operation of the motor
o a {non-illustrated) spring contact bears against the -
rounded end 55 and serves to_cbnduct away from shaft
16 électrostatig chargé which might otherwise
. accumulate thereon.
25 ‘The pan-shaped carrier member 150 of FIG. 2 (or

the cor;esponding-upper portion of rotor housing 180



inFEIG 1) is, in the sinplest case, a deep-drawn part. The nmagnetic

hol ding force MF exerted upon an information-storage disk 127 |aid upon the
. pan- shaped nenber 125 (or 180) depends upon t'he annul ar 05 crosssecti onal
surface area of the ring-shaped surface 71 upon which the disk 127 rests.
Assum:ng the magnetic flux be constant, the magnetic holding force MF
deCTE%ses wi t h decreasing cross-sectional- @ f-<ace area of ring-shaped
surface 71. If greater nechanical 10 " stability is required for the
carrier nenber 156G (F¥G.130) ,is,hem ithenminpd esdceasa,y a deeppldrawa

| at he-turned nenber (simlar to FIG 1) or a deep-drawn nenber provided
with auxiliary stenad et imagnetdct holddngafercegiMii exertedoppon aa t he 15
.nmagnetic holding force MF exerted upon an information-storage disk 127, the
~annul ar di sk- bearinfpnnadjeonrstoragerdisk3) 27f liaigd ppens klyge pavashiapedl50 i s
provided with an incline machined by turning; preferably the incline slopes
- radi al'ly i nwards me®berod?z2dor 1803 depgndsThponadibgl apndd@th b of this

‘annul ar ridge as well as the inclination anglée deternine the ni tude of
The magnet | Dhot GERFSBGLS AL SHE LACEo MBRAPE Hoe G GaRLRRy & FETRECR ng

28"l skbear | no urEage ek Ere” g B D70 Fe iR ) BeuRPBLEER: val ues of
radial breadth bp the«qQ IMARSE KAl consthiit, the magnetic holding force
MF decreases with decreasing cross-sectional surface

area of ring-shaped surface 71. 1If greater mechanical
10 stability is required for the carrier member 150 (or
. 180), then it may be necessary to employ a
lathe-turned member (similar to FIG. 1) or a
deep-drawn member provided with auxiliary stamped
portions 74 to increase rigidity. To optimize the
15 magnetic holding force MF exefted upon an |
information-storage disk 127, thé annular disk-beéring
ridge 71 (see FIG. 3) of the pan-shaped carrier 150 is
provided with an incline machined by turning: |
A/ | preferably'the ingline slopes radially-inwards as shown
| 20 _%p fIG. 3. The radial breadth_b.of thié annular ridge
as well as tﬁe inclination angle determine the
magnitdde of the magnetic holding force MF, and also
dete:mine how quickly the holding force exérted upon-
the disk 127 collapses as ﬁhe diék is removed from the
25 diskbearing surface 71. FIG. 5 depicts, for four

different values of radial breadth b, the collapse of



the magnetic holding force M-, as the distance h between the disk 127 and.
~the disk- beari ng surface 71 increases when the disk is lifted off surface
71. .In FIG 5, it is assunmed that, in all four cases 05 |Ilustrated no. -
nagnetic saturation S present_at'the di sk-supporting surface 71, ‘or nore- .,
~precisely at the surface through whi-ch pass the flux [ines which are N
responsi ble for the holding force M-. _Heyever, the assunption that R

- magnetic saturation is not present 10 requires certain coments. .In the

mass- product i oph of mABAEEL S h&@&ﬂn?h?oi@gnﬁi" CaBeRAYi GYLLaRREDHI S a
rel atively wide tolerance range, there will be considerable differences in

~the magni tude wéthbenhehdi agskolee hhamReeqpERIBEad iRBIBALERRet BE next. 15
Assune that the value of b'is selected for the case of a magnet having.a

relatively | ovigereasys Whenetheedqisknisi DdPELHOBEE suefacst 7ihe faw end of
t he tol erance range; accordingly, to ensure that such a magnet wl | provide .
a sufficient hpiding,fibtces ahsuiéd thatueinfablwEburbeaskssen rel atively

I ow, generally such that magnetic saturation will be approached but not -

qui te rea@hed.ilNestratedheneamagnatiec a&tbraEnentmsbpreheaenatnthhe case;
of another such magnet, whose coercive force however. is at the high end of
"the 25 toIer@h%%r$%ﬂ©@rt5ﬂ§hsﬂﬁéhé? ﬁﬁbl°¥eﬂ@r?opﬁﬁﬁéégéYsatthﬁlon at

the di sk-bearing surface 71.  Thus, with -14
surface hrough whlch pass the flux lines wh1ch are

respons1blegfor'the holding force“MF.-'HOWQVer, the..
aésumptioﬁ'that.magnetic saturatica.ié'not préSent7 _ o &;)
10 crequiresfcertain'commehts.f In the ﬁaés-p:oduction of | |
:1ﬁagnets,'ﬁhen.the magnetic behaviour cxhibits;a
relatively wide tolerance rangé; théré Qill.be .
.cohsiderable'differences in'ﬁhe'magnitudé'cf'tﬁe'
holding force froﬁ one produced maghet to tha néxt.
15 Assume that the value of b is selécted'for'che'casé of
a magnetkhavihg a réiatchlj low'coércive'fcrce' |
' (remanent inducticn), i.e;, at the 1ow_cnd of the
tolerance range; accordingly, to-enéure thaﬁ'such a
‘magnet will prcvide'a'sufficient'holdihg force, the -
20 value of.b"will be chcsenlrélatiVely low, génerally |
| such that magnetic. saturatlon w111 be approached but
‘not qulte reached. Now, if the same value of b were to
-be chosen in the case'of another-such magnet,fwhose
' ‘coercive force however is at the highfehd”of'thé
25 tolerance range, such magnét.wiil tend to pfoduce

saturation at the disk-bearing surface 71. Thus, with



this formof the disk-bearing surface 71 it becones possible at least in
part to conpensate for the tol erance range of the mass-produced nmagnets to
ke. enpl oyed. 05 - As the surface 71 wWill- in general be produced wthin
a very narrow tolerance range as to.its axial height, and therefore in the
asserbl ed condition of the notor nust be yet again machi ned down, the
cont6ur shown in FIG 4 for the di sk-bearngysurface 71 is nore 10

advant ageous, because then by neans of the Suppl enental machining the ridge

71 is machined dopR;Ry f8PmaBRURheSAi8RIbESY EAENBLEEScel 11 Rt NBEcResN FI G
4, does not undergo a change of cross-sectional area. If one desires a

gradual coll apse gbskliBlangeelieast5in pakti g tompendhtav £bri bheeasing
.distance h of the information-storage disk 127 fromthe carrier nenber 150,

then the angl e [ekplePubtebeangdeosmehe; mabsspraducedcnapaeisl eonbeh the
contour for ridge 71 showmn in FIG 4. |If inthe FIG 4 case one selects
the radial 20 bempdofgeB.such that the disk-bearing ridge 71 actually
‘saturates upon di sk engagenment, then this would. result in a-gradual :
col | apse of ORe magnet Re hbedsnyfacec@lMvrilpoandosreraiobal predugede t hen,

as the disk 127 is renoved a small distapce h fromthe rigge.gz, t he. 25
magnetic flux in PhEhipggevery Baprar| EOASE2PAfebRASR| 9545 A58 2K ANy

drastic WBY’ becagggghgérgnguiheig%g%e in_%gé assembled condi;ion of

the motor must be yet again_machined down, the contour
Shown.in FIG, 4 for the disk-~bearing surface 71 is more
10 . advanﬁageous,_because theﬁ:by means'of the suppleméntal
| machining the ridge 71 is machined down by an amount Ah
and neverfheless, if formed as in FIG. 4, does not
~undergo a change of cross-sectional area.
If one desires a gradual collapse of the magnetic
15 holding fofce MF with incféasing distance h of the
information-storage disk 127 from the,carrier member
150, then the angle o!{ must be made small; this is not
compatible with the. contour for ridge 71 shown in FIG.
— 4. If in the FIG. 4 case one selects ﬁhe radial
- 20 breadth b such that the disk-bearing ridge 71 actually
~ saturates upon disk engagement, then this woula result
in a'gradual collapse of the magnetic holding fqrce_MF
upon disk removal, becaﬁse then, as the disk 127 is
removed a small distance h from the ridge 72, the
25 magnetic flux in the ridge air gap will not immediately

decrease in any drastic way, because there must first



occur the return trip along the magnetic saturation curve of the material.
These properties of the ridge contour for the pan-shaped carrier nmenber 150
whi ch- accommobdat es 05 magnet 125 in FIG 2 of course apply likewise to
the construction of FIG 1. Indeed, nore general ly; these are applicable.. -
no matter what type of drive notor is enpl oyed, when a drive for

an- exchangeabl e informati on-storage disk_ I § Fprowded wi th a ring magnet - fﬁ"

125 fo

r -hol di ng the exchangeable disks in p

ace on -a ferrorragnetlc carrier.

FIG 6 and 7 depbééuroﬂhé”r§9hﬁﬁgﬁglﬁcaigngOE eoma§n§t§F Egggrékgkﬁenbers

35 discussed above, FIG being a section taken

7. As

pl at e packet,

15

I ne

shomeuraeF$£itﬂe hatépiaespondence to the cooperating stator

the skirted-rimmenber 35 has four equiangul arly spaced,

cut -outs Wwhi ch. def i neThese sppepeteiésust Tehe nBidge f 86At b £62 LREL pol es.
As shown in FIG 4, the marginal skirt 35 has an axial height H 20 In
arrow 75pandskaped cmerderemembﬂrOISBOWbicmoaetommodihesleadyng

FIG. 7,
ends,

as considered with regard to such direction,

of FIG

of the four T-arns have

't he |n|t|aI0®ortmamnebf125e1m ﬂﬁ@glha¢fskwmts85apph5ehikeﬁhseetbeaﬂeng end
~cut-outs Afromthe skirt 35 are best 25 visualized fromFI G 6, where .
the renoved mat eFPRELHHCEHRN cOf -BIE-Alts %Whan@t%dg%@euablwdothesﬂes

As

S - 16-

10

15

are appl1cab1e no matter what - -type of dr1ve motor is
employed, when a drive for anexchangeable
‘information-storage disk is prov1ded with a r1ng magnet
125 for holdlng the exchangeable disks in’ place on .a
ferromagnetlc carrier. - |
FIG. 6 amd 7 deoict, on an enlargedoéoale, one of
" the skirted-rim members.35-disoussed above, FIG. 6
' being a SectiOnetaken'along line XII-XII of FIG. 7. As
shown in FIG. 7,'in correspondence to.the.c00peratingﬁ
stator plate packet, the skirted-rim member 35 has four
equ1angular1y spaced cut-outs which define and separate-
four T-arms to form four sa11ent poles. As shown in
FIG. 4, the marglnal skirt 35' has an axial height H;
In FIG. 7, arrowt75 imdicates the'direction of rotor
rotation. 'The-leading ends, as considered with regafd_
~to such difectioni of the four T-arms have the initial
portions of their marginal skirtr35'_absenta: These |
leading-ehd cut-outs A from the skirt 35' are best
'visualized from FIG. 6, where the removed*material of

the cut-out A is showh'hatched.by dash-dot iines. As



indicated in FIG 7, along an initial angular span E, the skirt 35 is
entirely absent. Al ong the subsequent angular span F, the skirt 35
gommences to reappear and return to its full -axial height, the transition
toits 05 : full height beitng, for exanple, a straight incline of angl e
gapma ; ‘as shown in FIG 6, a stepped transition, or a transition along a
curye/ Along the entire subsequent angular span Gthe skirt 35 then runs
sub§Vant|aIIy constant at its full axial heiggt-H 10 Preferably, the
surface area of each cut-out A is 10-30% of the maxi mum surface area of the

respective skirt sggagehtda inaPdGlhg,aagohgr aaxiantial aagudarEspanabput
8-15% and of sector F 5-20% of -the angul ar extent of one of the four skirt
.segnent's 35'. ThesehéSskitt 36Ut isAeativelynabbgnto i Atbagsehéhsubsggheaty
rel uctance torque of the notor, to thereby inprove and nake nore reliable
‘the start-up acti oangilalrespanoF., thewskirke 354t edmhenger| €0 re@naﬁarhend
peri pheral outline of .the skirted-rimnmenber 35 is here 20

‘non-cyl indrical . getomoetor itscifudle axdaihbeaght . dsbe- oansikéoproko its
reference. As can be seen, the |eading-end radius of each of the_four
T-arms is |n|95allfuﬂés§eﬂﬁaﬁ Pﬁé“HEX|HEnPF§&P&§' PnetEadphy dPSddae of

thereto. 25 It is enpha5|seg t hat, tg? reluctan% tgaqgran51%1°n
produced by the chnS&?sgﬂmFSnaﬁe AP0y 8d epp '
or a transition along a curve. Along the entire
subsequent angular span G thé skirt 35' then runs
RN . ‘substantially constaﬁt at its full axial height H.
10 Preferébly, the surface area of each cut-out A is
10 30% of the maximum surface area of the respectlve
skirt segment 35', and the'angular extent-of sector E
is about 8-15% and of sector F 5-20% of the”angular'
extent 6f one of the four skirt segments 35'. These
15 cut-outs A serve mainly to iﬁcrease the auxiliary'
feluctance torque of the motor, to thereby improve and
' make more reliable the start-up action of the motor.
It will be noted from FIG. 7 that the peripheral
outline of the skirted-rim membéf 35 is here
20 non-cylindrical. A_concentric circle is shown in .
dash-dot line for reference. As can be seen, the
leading-end radius of each of the four T-arms is
iniﬁially less than the maximum radius, increasing
gradually therego. |
25 - It is emphasised that the reluctance-torque-

'gffect produced by the cut-outs A can be employéd



i kewi se-in the case where the outer periphery of the stator plate packet .
(and the correspondi ng outer peri- phery of such skirted-rimmepbers) forns
a constant- radial-breadth cylindrical air gap with the inner 05

periphery of the rotor magnet arrangenent. In such event, homever’ t he.
cut-outs should generally be sonewhat larger. Thus, if in FIG 7 the, | ‘
member 35 (and |ikew se the stator plate packet) is of circular outline; \/{f
the surface area of each cut-out A showl d7be 10 .nore of the order of
30-70% of the nmaxi num surface of the associated skirt segnent 35 . FIG 10
depi cts a notolike®ipeodindetenicebeawheirkt the - ‘buiteri pealiphexki of &heangenent
‘82, which braking arrangenment. can be .incorpofrated i'n the motor of 15 an
|nfornat|on st6tagerdp§htdrpaeka$séﬂbﬂytbe cherespoddinvgt ouserFp€8i+ and 2.
Secured to the upper end of shaft 16 .is a hub nember 22 which serves to .
dccept and traRbery et sucbnskdrsedonim membexsddfonmsr aacPostansrage di sk,
such 20 di sk haying a central ertur of, a dianeter corresponding to the

external di anef@figd=preadth ﬁﬂﬁﬁgpriﬁa HABT nBABeMish khe ARPPRwardiy

~ext endi I 3 which f th t
magneti c_PPui APEEAPREERGOELELE FREPIcPegReknaFEaRaPRERtn, 17 P PH§Pmgnet 24

_ Rlng nagnet 24ebantlxﬁgb¥ver, lﬁe cut-outs should generally be

somewhat larger. Thus, if in FIG. 7 the member 35 (and

€

likewise the stator plate'paCket) is.bf-circular

.QUtliner the surface area-of each cut-out A:Shoﬁld bé "_ \~)
10 . more of-the order of 30-70% of the maximum surface of | o

‘the associated skirt segment 35°'. |

FIG. 10 depicts a ﬁbtor 102 provided with a

builg—in frictional braking arraﬁéement §2,fwhich

braking arrangement can be incorporated in the motor of
15 an informatipn-storage disk drive'assembly'of_thé

embodiments of FIGS 1 and 2. | .

Secured to the upper end of shaft 16 is a hub
member 22 which serves to.acceét”and“tréﬁsmit rotation :._.\;)
to.a“noh-illustréted-info?mation-storage_§isk, such

20 disk having a central aperture of é diameter.
correépcnding_to the external diameter of thé-hub 
mémbér 22. |

Hub_meﬁber 22 has an inwardly extending axial
collar 23 which forms the inner part of a

25 .magnetic-fluid seal, the outer part'Af which is formed

by a ring maéneﬁ 24. Ring magnet 24 is fixedly



inserted in the carrier ‘tube 11. The nagnetlc sealing fluid is |ocated
bet ween nagnetlc ring 24 and the collar .portion 23. The magnet ring 29 is-

located within the outer 05 - peripheral wall-28 of the rotor housing 26.

The stator arrangenent 33 has both axial end faces thereof fitted with
fmred el enents 35,36 such as shown in FIG 7. The skirts 35'36' of
| ement's form extensions of the air gap 32 and axial end faces 10
said elenents are provided with a |ayer 3% pg +nsulating material upon
which the stator winding 38 is wound. The rotor housing 26 is secured on

skiwrt
sai

bushi ng 45 by upskhséntiedhinl ther candief tubel 211 er Thandagimet i& sedlishy ng
45 is secured to the shaft 16 by a cenent connection 96. The inner

of

a

Ting of

a roller bearing 1buid &ilocated cbefvéen espguetio trimgsPafandaviiethere is

provi ded between this inner ring and the bushing 45 an 20 axial length

conpensati on mash@@lbarangrhldmsﬂ3spr|ng 47, the latter being set to a

predeterm ned | evel of stress -causi ng the roIIer bearings 14 and 15 to be

pressed toget her with Bheoragnatiching 29 issleeated ovithimi Hhe oPuter rotor.

25
| ower

seCtl &E

10

15

20

25

ilt-in frictjonal g arrangement: 82 is_secured to the
of Wélela?mrmﬂoezé gor housing 287" |

the rq

The stator arrangement 33 has both akial end facés
thereof fitted with skirt rimmed eleﬁents 35,36 such as
shown in FIG 7. The skirts 35'36' of said elements

form extensions of the air gép 32 and axial end faces

of said elements are proﬁided with a layer 37 of

insulating material upon which the stator winding 38 is

wound.

The rotor hou51ng 26 is secured on a bushing 45

by upsetting the lower end of the latter, and the

‘bushing 45 ié'secufed'to thé shaft 16 by é cement

connection 96.

The inner ring of alroller,bearing 15 is shift-
able with respect to the shaft, and there is provided |
between fhis inner ring and the bushing 45 an
axial length cOmpehsation washer 97 and a-dish'spring
47, the latter being set to a prédeterﬁined level of

stress caﬁsing the roller bearings 14 and 15 to be

- pressed together with a force such as to assure quiet

" running of the rotor.

A built-in frictional brakiné'arrangement 82 is

sécured to the lower section:of the carrier tube 11 by



' neans of “a cenent connection 81. The braking arrangenent 82 includes an ,
annul ar channel -1i ke stator 83 of.nmagnetical |y conduttive mat eri al ,  whose
open channel faces down and at its l'ower rimterninates in 05 a radlally
outmardly extending flange portion 84 which extends nornmal to shaft 16.

heli cal ‘conpression spring 86. The afq efgntioned cenent connection 81}
| ocated between the carrier 10 tube 11 and.the cylindrical, radially -

Accommodat ed wi t hin the channel -1i ke stator are an annular coil 85 and %%dj

inward portionpgarny dfen denerit Sonddbsid ot | onn{é)'rbltm,@arrent connecti on

facilitates exact setting. of -the height of the stator 83 during assenbly.

Al 'so facilitat iatraafpeaiEnty 82 irelydes i Ghnulad hannd I ieal sgegdd on 15
87, of aradially inwardly bent segnent 88 which is received in a -

| ongi t udi nal gré@o\cet atagmne ttiroa 1 lgnverorpira tpihvesr ymatfe ntireel c awhossy dpdre  11. As
shown at the left in FIG 10, a segnent 62 of the axially extending outer
cylindrical waldhaginest dftagresp Glowrg Arids dteritts ddivedd yriowtvearmdina tesnairds -t he
rotor magnet '29. Wund on this bent out tab 62 is a sensor coil 63 which

i s el ectriosal | v gediedday oM tyagsHau @xdending £lande mant inmrét adhiclo whi ch.

by means of non-illustrated conductors the annular -coil 85 of the br aki ng

25  arrangene@xtgndss nanmajlj £o (ﬁ'@c“ttrl I ﬁm#@d "I’I’Fe"lé'erfétﬁ coi | 63: |

-nmay be-used to produce gn RPM SI%D 20
- channel- like stato are an annular c011 85 and a

.he11ca1 compre551on-spr1ng 86. Ihe'aforementloned

_cement'conneotion 81 is located between the carrier _ K;)

10 _fube 11 and the chindrioal, radiaily_inward portion’
87 of the stator 83; this location for the'cemént_
 connectionafaciiitates exact setting of the height of
"tho stator 83_dqring assembly.. AiSo faoilitating
'assombly is the provision, on the cylindrical portion
15 =~ 87, of.a_radially inwardly bent segment 88 which is
receired'in a longitudinal groove 89 in the lower
oeriphery of the oarriér.tube_ll._.l
As.shown.at the_left in FIG. 10, a segment 62 of
the axially.extending outer cylindrical wall of stator
20 83 is bent radially outwardly towards the rotor magnet
_29. Wouno on this bent out tab 62'ia a sensor coil 63
- which 1s electrlcally connected via conductors 64 to a
c1rcu1t board 43, to which by means of non-111ustrated
conductors the annular coil 85 ‘of the brak1ng
25 arrangement 82 is likewise elactrlcally_connected.; Tne

.sensor coil 63 may be used to produce an RPM signal, a

e



~rotQr-position signal, etc. The circuit board 43 is carried by an annul ar -
magneti c shielding plate 42 of nmagnetically.conductive material and is.
eonnected to d cable-46. 05 The brake-82 conprises a novabl e
armature 65 which includes-an annul ar nmenber having a radially inner
cyLRgdhical portion 66 and, extending radially outwards fromthe | ower edge
‘t hewgof ; an annul ar flange portion 68. Portion 66 engages and i's gui ded by
the radially 10 inner cylindrical wall= &P of the annul ar channel -1ike

brake stator 83. To pr i npr.oper. rotation of armature 66, 68, .portion
66 thereof has §°F§H|§Is§§1HWaFHSQaﬁenFt§@ct|8ﬁ G TMiih boprEnds 8t o t he

f tioned |.ongi.tudinal br aki t 82
T operati v, t RERAE: SVaBTORAHa 2 2B B oR S BE 183048, B1A0RN 4anOhnd

frictional |y engagge 30,3y c%adh%%qggogﬁﬁaxsrrg oY defnmackhe o erl or

face of the bot rotor housin e i $ON6 energlz
- conpression 20 o pRki 3¢ .86 presses the brake armature 65 downwards agalnst
‘the friction |layer 69. I'n contrast, when annular coil 85 is energi zed, it

pulls armeigere 65 UPYREIHrA%d B3 cbiBrigese a0hovRLIR0 3hatidedicsennaghs the
brake 82. In this way, when the notor is 25 - disconnected from power the

rotor is inherednkcyudesy afiuiadhul apr aleaderohavihgpa tadibalyr @aderg and
WWItlng ] 21c;(llndrlcal portion 66 and, extending radlally outwards
from the lower edge thereof, an annular flange portion
. 68. Portion 66 engages and is guided by.thé radially
10 inner cylindrical wall 87 of the annular channel-like
brake stator 83. To prevent improper rotation of
armature 66, 68, pqrtion 66 thereof has a radially
inwardly bent section 67 which extends into the
aforementioned longitudinal groove 89. .When the
15 braking arrangement 82 is operative, ﬁhe underside of
‘the radial flange 68 bears down on-aﬁd frictionally
engages an annular friction layer 69 provided on the
interior face of the bottom of rotor.housing 26.
When.brake 82 is not energized; compression
20 spring 86 presses ﬁhe brake armature'ss.downwards
against the friction layer 69. In contrast, when
annular coil 85 is energized, it pulis armature 65
upwards against the force of spring 86 and disengages
the brake 82. 1In thid way, when the motor is
25 disconnected from power the rotor is inherently'very

quickly braked to a stop, so that reading and writing



heads for the information-storage disk driven by the notor will net becone
damaged. A conparison with FIG 4.of Federal Republic of Gernany

O fenl egungsschrift DE-OS 31 44 629 will nmake 05 .clear that the technique *
here described could be used in the construction of  that publication, to
provide that notor with a built-in braking systemwi thout increasing itgy//

~size. The disclosure of .that publi-'catioggis i ncor porated herein by W
tdre of this invention one can-

reference. Thus, 10 with the present f

achieve a very g ct_notor construction may .he . seen in present FlIG
10 trom the »3 GeRaR eofleRE SRASLmARIORGR BRaGR! alRE GF L RN DY R0,
illustrated and ¢ribed, as_enbadi ed _i.n particul ar enbodi nents of a .
D.C . coIIectorlgégogxggigapggoP8§°§8tgghggfg'used for direct drive of an
information-storage gi 8kmphlikSn"¥hthNFeaded be Laht adohBikReqgetail s
shown, since_variogs‘nnépp?cét§8ns and structEra?sg%gﬁgesgﬁgg;gg;Sg - made
Wi t'hout departlGGrhﬁn?nbﬁﬁénhéeﬁhSEScﬁQQEQ_Qh-bbe3mrﬂieBb9'Q!thhaﬂéaS |
. defined in the followng Cains. thout further analysis, the foregoing

will :30 fgbly eeeael thhe ghst tebhhliqupr heest desveibeancbbat sehesedcan, by
appl'ying current knowl edge, readily 25 —adapt it for various applications

that, fromthe iheupeinbnstrpctmonaof,thatrbybd@natﬁbntetespebvﬁdé -22-
| . thaﬁ-motor with a built-in braking system without o
increasing its size. . The disclosure-bf=that'pﬁb1i—'
cation is'inéorporated herein by reference. Thus, | _ \;)
10 wiﬁh the~present feature of this idvention one can
achieve a very compact motof conétruction; as may be .
seen in ﬁresent FIG; 10 from the "1 cm" indication of
scale. |
while the invention has beenlillustrated and
15 described as embodied in particular embbdiments'of a
-_.D.C.féollectorléés external-rotor motor unit uséd for
direct drive of an information-storage disk, it is_not'
intended. to be.limitéd_tolthe details shown, since
varioué:modifications and'structural.changés may be
26_, made without departing in anyway from the scope of the
present invention as defined in the'following Claims.
Withbut.further.aﬁalysis, the foregoing will :s0
: fully reveal the_gist of the preéent-inventionithat
others can, by'applying current knowledge, readily
25:f adapt ‘it for various apblications that, from the

viewpoint of prior art, fairly constitute essential



characteristics of the generic or specific aspects of this invention. W
have disclosed and clainmed in our co-pending Patent Application No. 8320254
¢(Publication No. 05 . 2127231) a drive arrangenent for signal-processing
devices, especially storage-di sk devices, of the type including a notor
whpse votor is used for direct drive, the arrangenent conprising: 10

a | l.ectorless D.C. notor conprising an internal stator and an external
per ent -magnet rotor, the stator conprising a carrier structure
acconmbdating at | east one roller beari ng-ufé =~ the carrier structure being
provided with a nounting 15 portion for nmounting the tor as a. whol e,

t he stator furtheFhﬁﬁﬁéﬁ%§1ﬁ§i&spgéképeoﬂegfgﬁﬁr° | SPES1LaGi aPP§CLSt R&r ds

-~ of the.carrier struycture r.otor shaft journalled within the roller
"bearing unit acco%#@ aﬂgae%ﬁit € carrier .structure, and an

20 :
electrically conductiv%hehsg%phiggggggﬁ ?&gtggaqﬁgﬁi?hégg uEBuPQ“Pan

_electripally cOnduCtive.engagenent W t atter, ectrically
‘conduct i ve eLenen&aQ%%&% 'pﬁﬁ%bﬂibnth%.r@§9b2%ﬁaﬁﬁuba§cation N¥¢ have al so

~di scl osed and cl ai ned | ur co-pending Patent Application No. 8601006
(Publicationgs -2327231) a drive arrangement for signal-processing
| devices, especially storageddisk devices, of the type
including a motof whdse rotor is used'fo: direct
drive,
-/ the ar}angemeht comprising:
| 10 a collectorless D.C. motor comprising'an internal
| stator and an external permanentémaghet rotor,

.the stafor comp:ising a carrier structure
_accommodating at least one roller bearing unit, the
carrier structure being provided with a mounting .

15 .portion for.mounting the motor as a whole;

'the stator further comprising a packet of stator
plateé radially outwards of the carrier structure,

a rotor shaft journalled within the roller
bearing unit accommodated in the carrier structure,

20  and
- an elecfrically conductive eiément mounted on the
carrier structure in electrically conduétivé |
engagement with the latter, the electrically |
‘conductive element bearing against the rotor shaft.
25 | - We have also disclosed and claimed in our

co-pending Patent Application No. 8601006 (Publication



No. 2169149)

- st'orage-di sk devi ces,
. direct-drive,
i ncl udi ng an i nternal

‘ot or

a drive arrangenent for signal-

t he arrangenent conpri'sing 05

stator and an external

process devices, especially ,
of the type including a notor Wwhose rotor is used for

a colltectorless D.C
"per manent- magnet rotor,

the stator conprising a carrier structure accommodati-ng at |east one rdile
‘the carrier structure being provided with a nounting 10

'_bearing unit,

porti-on for nDuntlng the notor as a whole,2zthe rotor including a rotor;fff
shaft journalled within the roller bearing unit acconmodated in the carrier

structure,
predet er mi ned axi al

the ivef. OVZI‘EQTIWQ')S,' R0 gt ive! Qr rangetiend! [FARJ
| engt h and has a general inner

1Lprocéysch i s of
perlphery the stator -

furthernore congeiviicesg,aecppeldaldly staragepddisks deadicels,y ofutther dypef t he

carrier structure,
end f aces,

'_and being provided with a stator w nding,
plate packet beithg 2B3rangemenincompirisdngl | er ‘than the axial |ength of the

nagnet arrangenent, . - 24 -
0S5 - collectorless D.C. motor- 1nc1ud1ng an internal

.rotor-

10

. 15

20

25

t he axi al

the stator plate packet having two opposite 20  axial
t he dnzfladipgaiae motokewhoae g tourt -isuuseidofiumgl ivelctedrivel es-

| ength of the stator:

stator and-an”externallpermanentfmagnet_rotpr,

the stator comprising a. carrier structure

accommodating at least one roller bearing unit, the

carrier structure being prQVided with a mounting

portion for mounting the_moto:'asea whole,

the rotor including a rotor .shaft journalled

within the roller bearing unit accommodated in the

- carrier structure,

the rotor comprising a rotor magnet arrangement

which is of predetermined axiai length and has a

general inner pefiphery,

the stator furthermore comprising a packet of

stator plates rédially outwards of the carrier

structure, the stator plate packet having two opposite

axial end faces,

the stator plate packet_having_cut—outs forming

salient poles'and being provided with a stator

w1nd1ng,

the ax1a1 length of the stator plate packet being

substantially smaller than the axial length of the

rotor magnet arrangement,

;

L3 .



the stator plate packet being provided at at |east one of its axial end
with at |.east one flux-conducting. el enent havnng an overall

, ral outline which as vi ewed axially of the rotor is 05
“substanthally the same as the peripheral outline of thé stator plate

: .flux-conducting el enent having a peripheral skirt portion which
extends genehrally parallel to the general inner periphery of the rotor
magnet arrange-\10 ment and is of substanyially constant axial |ength
along at |east pant of its circunferential extent, the skirt portion
formng with the rot oSk R rpqgggn%bk@tu%fllﬁlg ProvddeaMaitclati s a

continuation of the air gap fornmed between the outer periphery of the 15
.stator plate packelasdNbreh@f rirt%r a&ahuplaeaay falceshwitht @t MTe@set one
arrangement. 20 25 - 25 - Al MS 1. An information-storage disk drive.
assenmbly conpri snmxa@@miwmx@aulememfwmmf@qm evageldi perdpliexaiot or
whose rotor directly drives said disk, wherein 05 the motor is a

‘col l ectorless D. GMﬂﬂﬂny'WHMQMWaS|wgeandlnmaﬁddw ofattdve anedtozn isxt er na

per manent - magnet ‘rotor, the -rotor shaft has an end which projects aX|aIIy
from t he noto6r am@usuantxaiim ribleudamen agarthiceperdiphgral outline of

the stator plate packet,

the fluk-conducting élement having a peripheral

skirt portion which éxtends generally parallel to the

— ' general inner periéhery_of the rotor magnet'arrahge-
10 mént and is of_substantially constant axial length
along'at least part of its circumferential extent,

- the skirt portion forming with the rotor magnet
arrangement a useful air gap whlch is a contlnuatlon of
the air gap formed_between'the'outer periphery of the

15 stator piate packet and the inner periphery of the

rotor magnet arrangement.

20

25



.

co nected to said rotor shaft, said carrier nmenber 10 having a support“

ge of ferromagnetic- naterlal t hrough which the flux of a flat ;
pernanently magneti ¢ holgisg magnet passes to support and hol d the
i nformation-storage diSk in place against said support ridge; the i
the flat hol ding nmagnet which faces 15 " -towards the information-
di sk being axially recessed relative to the support rldge Qy
predeternined distance. 2. A drive assent®3y -as defined:in aim1l, the
carrier menmber being shaped to forma rotor housing for ‘the 20 rot or. 3.
A drive assenbly -as defined-in daim1, SHMStor including a rotor housing
- having a | arger-dia erdigt n surroundln the rator magnet, -ar fangenent

“and at the end &f th iy 1ﬂﬁ9W§aﬁﬁﬁﬁmQé? menber a

snaller di aneter te IIer _
unit. 4. A dri ve sseﬁ’g‘l%\ﬁya a&?,%%?ﬁ%%ﬁ Cl%é&trﬁljf‘%it S& ssetp? o € dl%geal? ving
an i ncl i ned f amk ntidyl Ghose rotdf direcd 1y id ReS¥HIlY Gsdeinadin -
Caim1, the support ridge having a flank. portion which.evidences having
under gone B er itdle mmrallmyn Ic@tlﬂecttmnﬂetsg uch atior rcetped stimg mneadt h

of the support. r|d 5  Adrive assenbl'y as claimed i'n any one of
t he precedlng C|£ eﬁé@ﬁor and an external permanent-magnet rotor,

the rotor shaft has an end whlch prOJects axlally from

of
or age

" the motor and the rotor 1nc1udes é carrier. member
connected to said rotor shaft,_sa;d carrier member
" 10 having a support ridge of ferromagnetic material
through whioh the flux of'a'flat permenently magnetic.
~holding magnet péSsesito.support ahd hold.thez
information-storage disk'in'ﬁlacejagaihst said suﬁpbrt o
ridge, the face of the flat-hoiding magnet which faces
15 towards thefinformation-storage disk beimg-axially
. recessed relative_to.the.support-ridge by a
predetermined distance. | o
2. A drive assembly as'defined.in Claim 1,_the”carrier'
member being shaped to form.a rotor housing for the
20 rotor; | | o |
3. A drive assembly as deflned in Claim 1, the rotor
1nc1ud1ng a rotor housing havzng a larger-diameter t
port;on_surroundlng the rotor magnet arrangement_and'at
- the end of the rotor housing remote from the cerrier
. 25 member a smaller-diameter portion which accommodates at
least one roller bearing unit. o - "
4, A dr1ve assembly as defined in Claim 1, the support

ridge having an 1nc11ned flank portlon.

oy W



t he stator .conprises a carrier structure accommodating at |east one roller
bearng unit, the carrier-structure being provided with a nounting 10 '
portion_for nmounting the notor as a whole; the stator furthernore conprises
-a packet™~qf-stator. plates radially outwards of the carrier structure; the
rotor includes a rotor shaft journalled wwthin 15 the roller bearing unit
accommodat ed MR_the carrier structure and conprising a rotor housing; and
an el ectromagnet™c braking arrangenent is located in the interior of the
rotor housing and supported on the carrier_structure. 20 7. A drive
assenbly as defined in Caimé6, the rotor A usi ng having an exterior side
and an interior gide I neL i LN emen e
operative 25 §'27A-8P§¥8b§§§%ﬁg .hgéré gégéé gﬂggéggg ?EeEP%t%QEB?rEide
of the rotor housk s A dgi £S YaRAS pNggs i [ s Lhe rotor
housi ng havi ng aE?g ?aﬁf§1§?¢éng?ﬁgﬁmgﬁFL%%?thﬁéhtﬁglﬁgng%§|g%?%% gnetic
braking arrangengitiePg§bné RREEEEH1t PeREFKE HPC150KET tB¥nEAGASLEN h¥eto
interior side of the rotor housing at the radially extending wall portion
thereof. 9. A.drégacassrebbyeagtHebfnehei Bufbait Pidgee |

0S5 6. A drive assembly as claimed in any one of the
preceding claimslwherein:
| the stator comprises a carrier structuré
.accommodating at least one roller bearing unit, the
carrier structure beihg provided with a mounting
10 portion for mounting the motor as a whole;
| the stator furthermore comprises a packet of
stator platés radially outwards of the carrier
structure;
the rotor includes a rotor shaft jburnalled within
15 the roller beéring ﬁnit accommodéted_in the carriér '
structure and comprising a rotor housing; and
an electromégnetic braking arrangement is iocated
.in-the interior of the rotor housing and supported on
the carrier structure.
20 7; A drive assembly as defined in Claim 6, the rotor
housing having an exterior side and an interior side,

the electromagnetic braking arrangement being operative

25
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10 =~ el ectromagnetic braking arrangement conprising a stator part which .
i:ncludes an energizing coil, the stator part inclusive of-the energizing
coi | bei ng mounted on the carrier structure. 10. A drive assenbly as
defined in Caim8, the 15 el ectromagnetic braki ng arrangenent
- furthernore including an arnature part, the carrier-structure a
armature part of the el ectromagnetic braking arrangenent Havi
i nt erengagi ng portions which secure the armature part against rotation when
the rotor 20 housing rotates. 11. Adrjne assenbly as defined in Caim
10, the interengagi ng portions conprising a portion of the carrier .
structure proypHegrakling@RhdXirditby Byt @Adialdd nigt &nes lmérqoﬁorstm@n o the
armature part which exténds 25 into thé recess. . Adrive.
‘assenbly as dehénedtop Eb@bﬁhﬁu the interior side.of the rotor housi ng
being provided with a friction | ayer which is engaged by the el ectro-
magneti c brakgpg araeigenasisenbay se dedlined iin Claimopgr ahieveotbz. A drive
assenbly as defined in Caim®6, the pernmanent-nmagnet rotor including a
rotor nagnet houstbngnbhal ingi ah"ra)duarld.y exttendiagvwaildi pyrafionhe the
electronagnetlc braki ng arrangenment, and further 10:-- .including a

nagnetlc |e|dleespomagnetsenbrng1ebem@mangement being mounted- to

the.

‘brake the rotor by engaglng-the interior side of the

rotor hous1ng at the radially extendlng wa11 portlon

4

thereof. L - - ﬁ Y,

9. A drive assembly as defined in Claim 6,-£he"

10 electroﬁégnétic braking arrangemént chprisihQ'a stator
part which includes ah energizing coil;,the stator part
inclﬁsive of the energiziﬁg coil beinglﬁounted on the
carrier structure. |
10. A drive.assembly.éé.defihed-in Claim.s,'ﬁhe

15 electromagnetic.bfakihg arrangement furthermore
ihcluding an_arﬁature part,-the-carrierQstructure and
the afmatu:e part of the electromagnetiéibraking..
.érrahgemént having'intérehgaging portions which secure
the armature part against rotation wheh_the rotor

20 housing rotates. | o |
11.. A drive assembly as defined in Claiﬁ-lo,'the
interengaQing,p@rtions'ébmpriéing a portion of the
carrier structure provided wi£h an axially extendihg
recess and a portion on the armature part-wﬁich extends

25 into the recess.
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Sarr
el ect

portion
el enent co
assenbly as
‘acconpanyi ng Fi

genent .

pted on the braking arrangenent for sensing the rotor nmagnet

14. A drive ‘assenbly as defined in Caim13, the

magnet i'¢ braki-ng arrangenent including an 15 el enent having a
irch extends towards-the rotor magnet arrangenent, the sensing
rising.a sensing coil arranged on said portion. 15. A drive
fined in Caim1l and substantially as shown in the

ures and 20 described hergin. .16. A drive assenbly as

defined in Claim6 and substantially as Shéwn~in Figure 10 and descri bed

her ei n.

05

10

15

20

25

12. A drive assembly as defined in Claim 7, the

interior side of the rotor housing being provided with

a friction layer which is engaged by the electro-

- magnetic braking arrangément_when the latter is

operative.

13, A drive assembly as defined in Claim 6,'the

permanént—maghet rotor including a rotor magnet
arrangementjﬁhich extends into the vicinity of the
electromagnetic bfaking arrangement, and further
includiﬁg a magnetic-field-responsive sensing element
mounted on the braking arrangement for sensing the |

rotor magnet arrangement.

'14. A drive assembly as defined in Claim 13, the

.electromagﬁetic braking arrangement including an
element haviné.a portion whiéh extends towards the
rotor magnet arrangement,'the sensing element'
comprising a sensing coil arranged on said portidn.

15. A drive assembly as defined in Claim 1 and
substantially as shown in the accompanying Figures and'
described herein.

16. A drive assembly as defined in Claim 6 and

 substantially as shown in Figure 10 and described

herein.
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