ij.prWE MOTOR UNI T FOR SI GNAL- PROCESSI NG DEVI CES, ESPECIékHy\:C]\ q_C}
_;_FERNﬁTICN-STCRAGE DI SK DEVI CES, The invention concerns a drive arrangenent
it 05 ~ signal -processing deV|ces especially information- storage-di sk
eVl ces. Such drive arrangenents nmay conprise a collectorless D.C. notor
ffavi Nng a per manent - magnet external rotor serving for direct-drive of an
g“fornation storage disk, the 10 I nternal _ stator of the notor conprising
§:carrier structure whi ch accormodates roll er bearing units for the rotor
ghaft, the carrier SRiveiMEFoRUNE AR isIRNAN-IPRGEEBBUNG BIVREES | On for
fpunting the notor &S & WOrEe. A packet Of stator prates 15 provi ded
tadi al |y 15 out war (E9PE¢ L OV INFORMAT ION-STORAGE DISKr DEVEICBSaft is
Jkournalled in the rolTer bearrng units wthin the carrier structure. Such
gn -arrangenent is described in U K Patent Publication No. 2092834A, the
di'scl osure of which is |ncorporated herein by 20 ref erence. Motors of
‘this or sinmlar typesrﬁﬁelmxﬁntknm(ﬂqnnﬁiﬁsnahﬂgﬁvﬁpﬁ€€ﬁ§gﬁﬁeﬂévﬁ€§s and
%Xhlblt nané outstandlng characterj stics es of

f
ppl i cati on®> ot HHENdE ‘?ﬁﬁ???ﬁﬁﬂﬂmﬂ?%ﬁﬁ%ﬁ:r&éPGGﬁaégy Q&BBFBXBéX equired. It

gsltherefore a ”E%QrQQAQE{séﬁdéJ‘ nve% A drlve ar%angements

may comprise a collectorless D.C. motor having a

permanent-magnet external rotor serving for
direct-drive of an information-storage disk, the

10 internal, stator of the motor comprising a carrier

structure which accommodates roller bearing'units for
the rotor shaft, the carrier structure being provided
with a mounting portionpfor mounting the motor asla
':_whole. A'packet of stator'plates is provided racially
15 _soutward of the carrier structure and the rotor shaft

_is Journalled in the roller‘bear1ng ‘units within the

o hcarr1er structure: Such an arrangement 1s descr1bed
Lﬁnin7U.KJ Patent Pub11cation No. 2092834A. the
'md1sclosure of whlch is 1ncorporated hereln by’ |

:ireference._" |

FMotors.of th1s or similar types are used as

1-jdrives 1n high-precislon devxces and exh1b1t many

'ﬁToutstanding characterlstlcs.' However. for many types

' tof appllcat1ons motors of more compact construction

'  would be requ1red.

It 1s therefore a main obJect of the invention to




pr-evi de notors of the above or simlar types which are of inproved
qﬁgpactness-of construction, particularly with respect to their axial

| ehgth. ** - In this connection, the invention ains to i nprove 05
axi al =1 engt h conpactness by inprovenent of notor groundi ng and braking
str-ucture whil e maintaining . notor output power as high as possible. &
According to the present invention, there is provided a drive arrangenent §
for signal-process 10 devi ces, espeC|aIIy st or age- di sk devices, of the §
type including a notor whose rot.or is used #or direct-drive, the

arrangenment conpgi-si ec ess D.C. notor |nclud|ng an i nternal
stator and an engégg eggggékgnégngﬁ%eﬂbqYﬁ(ﬁr sipilar typesewhighopre

conprising a car beChmpbVed Uenp acEigLUTLR dé&%ﬁ%etﬁ{im%gﬁéﬁghhghﬁe?;” P

unit, the carrier structure ng provi

nDuntlng t he nnbbthaﬁeﬁpeetmiéitﬁé&}réﬁfyl ldigesdi ng a ro or shaft v
journalled 20 within the roller bearing unit accommodated in the carrier:

structure, ‘the. rotorIgotipis scognect b, ﬂﬁﬁﬁﬁﬁbeﬁtﬁéﬂgﬁﬁﬁgttﬁh&ﬁﬁrb§e°f .}
predeterm ned axial |ength and has a -. general inner periphery, 25 '
the stator $8rthexholclengih i cimppct nesskdly dinprovemeng! areﬁotaﬁll ally

outwards of the carrier - 3-
grounding and braking structure while ma1nta1n1ng

R

‘motor output power as high as possible.
According to the present invention, there is
lf&»/ - provided ‘a drive arrangement for signal-process
' r.10 deViees,'especially storage-disk devices, of'the type

'1nclud1ng a motor whose rotor is used for d1rect-dr1ve,

- the arrangement compr1s1ng
a collectorless D.C. motor includlng an internal
”lfwifstator and ‘an external permanent-magnet rotor,

the stator compr:.sing a carrxer structure .

.;general 1nner periphery,
the stator furthermore compriszng a packet of

stator plates radlally outwards of the carrier




g Geture, the stator plate packet having two opposite axial end faces, the
ator plate packet having cut-outs forming salient poles and being
y.ovided with a stator 05 w nding, the axial length of the stator plate
dacket being substantially smaller than the axial length of the rotor
mgnet arrangenent, the stator plate packety heing provided at at 10 | east
mie of its axial end faces with at | east one f 1 ux- conducti ng el enent havi ng
‘overal | periphehadt @) it v&uﬂbzaiu\élt \A?Qcﬁétahbvlea the sppssits
bstantially the sane as the peripheral outline of the stator plate
Ficket, 15 axide dndixEsmmuct i ng el ement having a peripheral skirt
aﬁrtlon whi ch extends generally parallel to-the general inner-periphery of
#he rotor nagnet  arr drilge-stehr picte packesubaviangi altyoctsisfarmiraxi al
gength along at least part of its circunferential extent, 20 t he
irt portlon fcﬁQﬁWﬁMRﬂ%ﬁw@ﬂdotbtﬁmga@ﬁ@mé?ﬂawgéhemS%ﬁt@éfuI air gap
ich is- contlruééjon of the air gap forned between the outer periphery
: ¥9packet and the inner periphery of the rotor magnet
gL 25 eci it A g R ERERIR Sle | RIS G HRP"

power “precision
substantially smaller than the axial length of the

rotor magnet arrangement;
the stator plate packet being provided at at
10 least one of its axial end faces with at least one
| flux—conéucting element having an overall peripheral
outline which as viewed axially of the rotor is
substantially the same as the peripheral outline.of
_ the stator plate packet, _ |
';lS- T the flux-conductlng element having a peripheral

sklrt portion which extends generally parallel to the

general inner periphery of the rotor magnet arrange-

ment'andris of substantially constant axial length o
_-;*along at least part of its circumferential extent,
;ﬁiéh)af'“ the skirt portion forming with the" rotor magnet

i arrangement a useful air gap which is a continuation of

fthe airfgap formed between the outer periphery of the
: 1 iplate packet and the inner periphery of the. |
'%'rotor magnet arrangement. ' “ ':

| In this way, without detrimental influence upon

“motor power or precision of operation, it becomes




ppssible to ‘achieve a rather short axial length. The notor is pref er ably
GQLLectorless D.C. notor having a pernmanent-nmagnet external rotor conpr;sed
of "a rofatlng rotor housi ng accommodati ng, for exanple, a 05 one- pi ece
per manent - magnet ring, or a permanent magnet strip which has been bent to
‘forma ring, being radially polarized and having a plot of induction verisus
angul ar location along the rotor exhibitighg generally the shape .of a sm -
trapezoi d-wave curve. For 10  the permanent rotor magnet arrangenent,
nost preferred | ”i:el USS Yendeve @ahkhederuBhert "agh&l Dempth sedhef §
magneti c mat er L3> Bound togegher Wi th synthetic plastic material. Such i
magnets typi caln{&_cﬁorﬁ;l Siire(fﬁaﬁa\wﬁ(uae&ooﬂ.ebaodléasrDt-@s metpr| hating i
material, nost 15 especially el astomner-bound barlun1ferr|te The i
aforenentlonedatgéﬁﬁﬁﬁaniﬁmagheﬂ|dm&emndacrp©nrcGPWErb$e@H% résul ting 1
magnet ring advantageously exhibits very narrow pole gap :
transitions. rdmveniog mther hqna&@goﬁcsémﬁﬁﬁéﬁ#“ﬁag %Y %%'used sudh

as 20 cenménted-iin half shell magnets, ,etc. As alrgggxe £a+ %&
advant ageods’ tcpmgnp58@&m9%ﬁﬂﬁﬁﬂﬂ%rmﬂgnﬁﬁerlﬁgénPFoﬁ 5 ¢ ol torless

D.C. notor having a (1 éﬁéguééfd a I|ar ggﬁlgckggg beifge. In such ,v
te

case, the magrEhyip rdsd fator ~strueture. of
the_total ngnetégdfé fUIt fgrfJEdrggé”havﬁﬂa %§plokno@eﬂﬁadeﬂﬁen _-5= 1

versus angular location along the rotor exh1b1t1ng

.k / - generally the shape of a trapezoid-wave curve..;Fort
10 the permanent rotor magnet arrangement, most preferred
.1s the use of a so-called rubber magnet comprlsed of

magnetlc mater1a1 bound together with synthetlc

H:tplastic materzal. Such magnets typlcally conszst of
“tfj:mixtures of hard ferr1tes and elastic mater1a1, most

ﬁaespecxally elaStOQer'b°u“d bar1um ferrite. e

e e201d—wavq-like 1nduct10n curve of

_lng'advantageously exh1b1ts very

Eole-gap.transitlons.f However,

_nt_mag ”tsrhay be used, such as

shelffmagnets.'etc.;f

‘sfadvantageous to apply _

g e S e G R
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ﬂpresented'by,the;stator structure of the total




t he angul ar position of the rotor in such a manner as to yield an
1 '-|ary reluctance torque which is shifted in tinme relative to the
or's electronagentlc t orque conponent, nost especially 05

apgproxi mately in phase opposition thereto. Advantageously in such case, the
sgator winding, the rotor and the stator iron are designed such that the
afxilliary reluctance torque is generated at5least during the tinme intervals
dfr i ng which gaps or 10 reducti ons- occur in the generation of

efect romagnet i c t opgnetheoaagular ypes it ion cafiiheatiadorniinh sugb a
eﬁectronagentlc torque conponent a net torque which is of inproved
cgnstancy. Mot or sanheérhagxhbe by fekdican ay (ikﬁﬁﬁuﬁ9hﬂ9ﬂ$m§ec§ﬁﬁgﬂént are

dgscl osed for exanple 15 in US Patents 3 873,897 and 3,840,761, the
discl osure of whi¥ 1SPe1Fn§B%56?%Ié® t%ﬂﬁeﬁ%#ﬁﬁ%?%ﬁﬁ%w&%? Mol " Sr e

art | arl Al
E;QSLgﬁdﬁﬁgon;?2?$ﬁ595ﬂ5$§%$§$$s¥$%§P%uﬁ?m§5ﬁ%%§zyﬁ§§¥ 58§éf$a£%2 be of a

2.~ nore coggact , éggékmg{épy Qg@e&ﬁggcg{i&y&%?h wever, the

cpncepts of the in ron are |1k Se a or exanple

t jree- conduct or ChEGARERLETRLPT fy SHEh diad 030 sk a€0ERANaLng, the— - - - -~
O_fenlungsschrlft DE 31 049, the disciosure of 25 which i5 -

| pcor porated herekr8tby ardetRacetatide ivor Qatk spadgneid sueh ghaot thecan be
oithe - 6-

auxiliary reluctance torque is generated at leaet
during the time intervals during which gaps or
reductions occur in the generation of electromagnetic
torque, so as to yield in combination with the
electromagentic torque component a net torque which is

of improved constancy. Motors which exhibit such-a

'reluctance torque component are disclosed for example

in Us., Patents 3, 873 897 and 3, 840 761, the
.'d1sclosure of wh1ch are 1ngprporated here1n by
threference,Aand -are partlcularly 51mp1e and 1nexpensive
- fi;ito produce. Aiso,.they exh1b1t outstandlng operat1ng
Hﬁecharacterzstlcs and, for a g1ven power, can be of a
'.more compact construct1on than other motor types. '

However,.the concepts of the invention .are . -

i}llkew1se appllcable w1th, for example.:three-conductor '

'electronic motors such d1sclosed 1n German

i Offenlungsschr1ft DE 31 22 049. the d1sclosure of

wh1ch is incorporated hereln by reference.

The no-load speed of such a motor can be on the




opder of 5800 rpmand its rated speed on the order of e.g. 3600 rpm

Pu;ﬂher obj ects and advantages of the invention will becone apparent from#§
the deséription of specific 05 enbodi ments when consi dered in conjuncti of
wWith the Figures. In the drawings:- FIG 1 depicts a first enbodi nent of §
the inventive drive notor unit; 10 FIG 2 depicts a detail of the
enbodi nent of FIG 1, seen along line Il-Id gof- FIG 1; FIG 3 depicts a

second enbodinment; FIG 4 is a side view of the nmotor of FIG 3; depicted

at “a typical true e of55800 fprGan? iitsa rlted peed smeehérordebovf, of

the notor of FIG 8, depictedat a typical true scale; FIG 6 depicts a

third enbodinent; .e.fl@600damicts a fourth enbodinent, in which the bulk

of the notor is |ocated above the nmounting flange 20: of the mptor; F
8 depicts a fifth enbbdithen ;olFie@3s ®ndapdyventagest o&eﬂaﬁl ingenpiom| g g,

depicting two variants therefor, on a scale about fiy greate 1than
that of FIG 8 29vill beqmg 2pparent [Sirom Ghenﬁgﬁ&ﬁetm'l‘d?ﬁgs?%?t ¢

referred to I(?S conenn?lgzéélonrller\‘/\éé hwt;[ehne c%ensscirdleprteldorinofconJunztlon with the

Figures.
In the drawings:-
FIG. 1 depicts a first embodiment of the
.EK.E _ | inventive drive motor unit; _ .
10 'EIG; 2 depicts a detail of the embodiment qf FIG.
1, seen along line II-II of FIG. 1;

FIG.'B depicts a second embodiment;

FIG. 4 is a side view of the motor aijIG: 3,
- depicted at a fypical true scale; .
faals,:_u_. FIG. 5 1s a plan view, seen from abOVe,.of the
. 'lxrmotor of FIG 8 dep1cted,at a typ1ca1 true scale-
' "fFIG 6 deplcts a th1rd embodlment, _ .;'*

: 7}dep1cts a fourth embodlment, in whlch the

depxcting two var1ants therefor,'on a scale about f1ve
_t1mes greater than that of FIG 8. _ _
ST 1'[ FIG. 11 is a’ plot bf magnetlc holdlng forceo

.'=-referred to 1n connectzon w1th ‘the descrlptlon of




7-10; FIG 12 is a section taken along line XII-XII of FIG 13; FIG
a plan view which depicts a flux- 05 conducting el enent generally
fgruent with the stator plate packet on whose axial end face it is

ki ded - and FIG 14 depicts a sixth enbodinent. In the various Figures,
ponents which are 10 I dentical or equivalent are denoted by the sane
_ ence nunerals and usual ly described_ogly once. It is to be noted that
ceftain el enents, appearing in. the structures of certain Figures, are
ev@dently to be prOV|ded at corresponding locations in the structures 15
of fot her Fi gur es,Fias . a4 Gvot repetltlvely shown therelnfcw1£;§;5%§? of
cl&ity of illustration The terns el nl anehg, 1ebe. X t® t he
st fuct ures depi cted vWﬁ%ﬁxn%ﬁMﬂf|ﬁ1%ﬁ%§igﬂlFﬁsgtratedgorlentatlons except
whdre the contragg s g#ated or 20 self-evident. FIG 1 depicts a

colfl ectorl ess D Grot 100 haV|ng a carrier menber prOV|deglmnth a radi al
modnting flange 12, whigh |pjtes Apuis vies miteh sepd ckfioPe!

Advant ageousl vy, the carrrer nenber t akes the 25 forn19& Bh@hélggggéated
carfier tubegdl aggnhécgiﬁéeéB@anofgenﬁrqiqu§QMQH¥ ents nnuntlng flange 12,

dy—
plate packet on whose axial end face it 1s provide

and

FIG. 14 depicts'a sixth embodiment.

- ich are
In the various Figures, components whrc

: ' ame
identioal or equivalent are denoted by the s

ce.
reference’ numerals and usually described only on

in
It is to be noted that certaln elements, appearlng

tl to be
the structures of certaln Figures, are. ev1den y

the structures |

':'provided at correspond1ng locat1ons in

hown
15 . of other Flgures. but are not repetitively s

. The
:thereln for the sake of slarity of illustratlon

lower ¢ etc. refer to the structures

ternl‘-s _“upper !

'fdepxcted when viewed in thelr 111ustrated

ated or.
'or1entatlons, except where the contrary is st

TZZO'; self-ev1dent._

00
o FIG. 1 depicts a collectorless D.C motor 1

sy ad1a1
hav1ng a carrler member prov1ded w1th a r -
h1ch latter mounts the motor as a

..:mounting flange 12,:

the X
whole.- Advantageously, the carrler member takes |

is
25 form of the illustrated carrler tube 11 ‘and

12
referably of one piece with its mountlng flange ’
p .




e-g. fornmed therewith as a cast part. Two roller bearings 14, 15 3
(bﬁéferqbly ball bearings) are arranged within the carrier tube 11 and hel d§-
therein spaced fromeach other by a radially inward projection 05 13 of E
the carrier tube. The roller bearings 14, 15 serve to journal a drive -
“shaft 16. The inner ring of the upper roller bearing 14 is fixedly secured§ -
to ;he shaft 16, e.g., by cenenting. The sp@ctng between the m dpl anes of .
t he'.bearings 14, 15 corresponds 10 gproxinately_to the diameter of drivege-.
shaft 16. The radi §1*9isnfi@FBegr EeEevbhh1as hascast pantl ar Tycoaed 162 i n whichf ™
s fixedly arrangeg ich extends out therefromspirally in -

turns of decreasing® ?Eﬁﬁgéngfhelgh (PREfarainky ihalla beasdngsd agewhi ch bears

against 15 t he haf 16 for, relative sliding novement. In
t%l s fashion the Eg%%ﬁgs%é géf’ {: e‘l’%{:‘f’r?rca"}‘*zif don ARG |hgéldy thenadnt

shaft 16 to carr e t.he f r.at th otential of é;.

the latter to presgﬁ%a@uﬁéégfgékp[E#q%gi%y {4 & 88¥RS tEFPéeEhé?ﬂe onf

shaft 16 (FI G052). ISpdenﬂtxéLScé?@:“xeéotulf't{anﬁlhee :16 10398,698 Bgéyhg:ﬁ;‘ bronze. -
|

Its use is of great advantage in the Tustrat construc s of
si.milar advantage servet s Sjeirmilnel dPiRRS shaesigad fhet 'ﬂﬁn&fegﬂ?% £9 of
d be

spring 18 25 bearing directly against shaft 16, spring end 1
prOV|ded with a ro¢h¢rﬂppﬂneﬂdllenﬂhs&ﬁﬂngzﬂalr@ughxedly9secured to the
shaft 16, e.g., by cementing. The spacing between the
- - . midplanes of the bearings 14, 15 corresponds |
;;&,/ 10 approximately to the diameter of drive shaft 16. The'
' .. rad1a1 1nward proJection 13 has an annular groove 17

. in whlch is fixedly arranged a spring 18 which extends

o oot_therefrom spirally in turns of_decreasing radius,

o the-spring 18 having a free end 19'which bears.aoainst
':fjthe per1phery of shaft 16 for relative’ s11d1ng
H"vement.: In thls fashlon‘the sprlng 18 serves to

rically conductively connect shaft 16 to carr1er

- H

nd ma1nta1n the former at the potent1al of

_fprevent undes1red build-up of .
atic'charge on shaft 16 (FIG 2).: Sprzng 18

"]be made of berylllum bronze.' Its

be prov1ded w1th a roll1ng meta111c element, although,




& of course,

thereto % ion 05

col l ar 28 which forms th
part of ghich is forned
i nserted§

bet ween R§e

yenber 10

t which serves to accept and transmt
’i nf or matfon- st or age di sk,
central R

hiperture of a dlaneter corre- spondi ng t-0 & ke external
t he hub

be nore costly. The inner ring of the |lower roller
L.IS not secured to shaft 16 but instead is shiftable relative

Secured to the upper end of shaft 16 is a hub
rotation to a non-illustrated
di sk having a
di anet er of

such he the

.22, Hub menber 22 has an inwardly extendi ng axial
E L ONgEu PR toPfcoummgndte arairieic@sseXl., the out er
y

a ring magnet 24. Ring net 2
in the carrier tube dde 1ﬂﬁﬁrrnxpgndﬁzﬁhﬁm¥4% rfFﬁ'&er éggbédig e
agnet ring 24 and the collar portlon 23.

*ﬁd' I shfiftable
construcfion i s very compaet sandredoteeskafhel 8,44 ﬁ"éi Q% he o

Al t er nat if

of the

bommrer ci ¢
particl eg

whi ch

i rff or mati on- storage q;sk§ aLg i 2R setgeget@os¢éepnmahd'Nﬂ?ﬂ&ﬂﬁﬁ'ngﬁjtlon
c¥ shaft [16 term nates

he

10

- 15

<ely, the shaft 16 itself could directly forn120

gnetic fluid sealelati®achh€e8FS* are known in the art and
||y termed "ferrofluidic s

" eghd bE Ve e dif tis a hub
from m gr &5 ng out SECPRE bggl‘l ngngéeLs

,;p;pgorr

"“w;hheals are known in the art and commerclally termed'

25

the notor.
t he inner part

temand into the space in

e

to a non- -jillustrated 1nformatlon-storage disk, such

disk having a central aperture of a diameter corre-.

sponding to the external diameter of ‘the hub member

'22.

Hub member 22 has an inwardly extending axial
collar 23 which forms the inner part of a :
magnet1c-flu1d seal, the outer part, of wh1ch is formeon
by'a'ring magnet 24.' Ring magnet 24 is fixedly

ng -
inserted in the carrier tube 11. The magnet1c seali g_

' -flu1d is located Qetween magnet ring 24 ‘and the colla_;
.1;port1on 23. Thxs manner of constructlon is very
l:T compact and shortens the ax1a1 1ength of the motor .

"Alternatxvely, the shaft 16 itself . could directly form

the inner part of the magnetlc fIUld seal._ (Such o

finfe'rofluldic seals )-i Such seal prevents d1rt N

'.Eparticles from m1grat1ng out of the bearlng system and

e
1nto the space 1n which 1nformat10n-storage dxsks -ar

'to be pos1tloned. _f

The lower end of shaft 16 term1nates 1n a




1@ cylindrical portion 25 of reduced dianmeter. Press- fitted onto the W&
| 84t er i,s a deep-drawn pan-shaped rotor housing 26 nade of a nagnetical |§

conductive material. The press-fit serves for centering and 05 properk
orientation of the shaft 16 in the rotor housing 26. It is to be noted §
that the connection between shaft 16 and rotor housing 26 is problematicf =~
and cannot be acconplished reliably enough, by nmeans of conventional wel dgng

qechniques. This is because the 10 houst g 26 nmust consist of a naterlrl
of good magnetic conductivity, whereas the shaft 16 wi || congjst _of a
non- cor r odi ng naceiuaﬂrlcahtPﬁﬁtéOBoﬁﬁlﬂﬁ Eﬁﬁ%ﬁ%ﬂ\qiﬁqﬁtQﬁﬁny §§ 56 and

reduced-di anmeter portion 25 OL g aft e seﬁpg Sped | ably
enough. 15  achfdé§&8doRPFOLY Fre ﬁ§t5¥ f%s% %%%n1me dlng In erted wthi

rhe outer peripheral 28 of,.ro ARy ed
ﬁagne? rlng pr &9 §°rwg°PﬁngrEﬁaﬁgg?"gggét g%&§%%§%$¥%gﬁifL”tﬁﬁﬂg_

above. Dependt ”gH.B QrEFlﬁ SRR b¥REsLPYe! yoevedBanetcditir ity aad  exanpl
be a four-pole, V ‘magneti zed rotor magnet; preferably a plot of itg
i nuction valgge aBS}gb@rr Re3khitaRishobg the shactnierimcthefrdtoer magnet has ja
" .generally trapezoi d wave, hape such as disclosed in Federal 25 Republlc c
German Patent DBRoJ3ifg 28Q, Theis. tlb sbé osated othahi the eennerisyated -
hereln by

1> AT

—ry

between shaft 16 and rotor housing 26 is problematic

and cannot be accomplished reliably enough by means of

e conventlonal welding techniques. This is because the
10 houslng 26 must cons1st of a mater1a1 of good magnetic

conduct1v1ty, whereas the shaft 16 will con51st ‘of a

g non-corrodlng material. Intxmate bondxng between
.7rotor housing 26 and reduced-d1ameter portzon 25 of

.’ff"shaft 16 at the ‘seam 27 can be rel1ably enough

.ﬁiachleved only by means of laser-beam weldzng.

Insertedtwith1n the 6hter perlpheral wall 28 of

'Z,ZG;is an uninterrupted magnet ring 29,

'"L,ERepub11c of German Patent DBP 23 46 380, the_

fﬂdlsclosure of wh1ch is 1ncorporated herein by




- reference, Magnet ring 29 is separated by a cylindrical air gap 32

a strator arrangenent 33. The latter includes a packet of stator plates
‘e.g., with four T-arns defined by four cut-outs, (see 05 FIG 13)

the axial end faces of the stator plate packet being fitted with
t-rimed elenents 35,, 36 such as shown in FIG 13, (In many cases, it
ices to provide only one such elenent~ &l ene axial face of the stator
gt e packet 34). The skirts 35, 36' of 10 el ements .35, 36 form

nsions of therefergapeg2Magnet rivg r29 ddi sepdirstadcdyf mom t he i nner

r periphery ofYiiagoical Al gakal2 fxampar & atRReArEARIRRRAY 38« magnet

29, when bot radi al tance re cansi dered thin ne and t he
radial-sectlgﬂ e plater }?Fii et 1o §§P§Prl8mgfﬁso? the stator

e packet 34 c f nl | f 4 h n rin
W ltoh the air %Og ° O"é’a%%(iag&lneverateﬁ]“% é%sfqgixtde i Q.éugl Sn%-ﬁﬁgggnﬁ?% agl al
th of megset §i§9 £9) P{tﬁttﬂeeaé&aqﬂe‘?\%d'f@%e@ Q'g9 tthsgﬁtQE plate

:thereof. This structural feature very advantageously serves to make
total axial |piegker Meidy Sitdled wAlthaRELFRRErImmEdNe DEmERES, 35atmer

Rl | . 25 The axial end faces of the elenents 35, 36.are proVided ~
th a |ayer 37 o$uclnsas ashown niat #liGal 1ByonIn many cases, it suffices
to provide only one such element at one axial face of
the stator plate packet 34). The skirts 35i, 36' of
10  elements 35, 36 form extensions of the air gap-32,
i.e. their radial distance from the inner periphery.of
.magnet ring 29 is identical with the radial-distance
from the outer periphery of stator plate packet 34 to
:che inner. periphery of magnet ring 29, when both

.fjls,:_radial distances are considered within one and the

'isﬁsame radial-sectlon plane.- In this manner, the axial'

f 'he stator plate packet 34 can, for example,

nly halfathat of the magnet ring 29, w1th the air

fgap;32 nevertheless extending along ‘the entire axial

ﬁzlfigtw;of magnet ring 29,'or at least extending along

.Jor'part thereof.. This structural feature very

_ageouwly"serves to make the total ax1al 1ength

-of- _he-stator arrangement, as can be seen, rather
emall. | |
"H?S:--'ir The axial end, faces of . the elements 35, 36 are

| provided with a’ layer 37 of insulating material upon

phery of magnet_ring, 29 is, identical with the radial distance fromthe -




12.- which stator winding 38 can be wound. Depending upon the type of
ibr I nvol ved, the stator winding may for exanple be a one-, two- or
three cdnduct or wi ndi ng. For nmagnetic shielding there is secured above
magnet ring 29 an annul ar plate 42 of magnetically conductive materi al
secured to carrier tube. 11, and located directly on the latter is a
circuit board 43 on which may be provided (non-illustrated) circuit- k<
elements of a control circuit for notor 1807 and to 10 which is connecked
the illustrated Hall-1C 44 which extends axially into ghgabpent - out Eof -
the stator platg packstatdk wihdiaty @34Ga§eP9e§°¥8 é%gﬁ%on%ectlon to %h
circuit elenents on circuit board 15 o QgﬁBrSOihaﬂné7ma$ geranged ..
between the bot{Q efp é(ﬁﬁﬂmétﬁ&lkﬂyo 'aﬁ& t Re i nner ring of the roller}."
bearing 15. As stated above ,the inner r| - cohghbebrbeandm9915 S -
shiftable relatéyemﬁlevbesha9m916 t%ﬁui?ﬁt I sh spring 47 serves to pressj

the roller . bearinga 14 and 15 to fat Her secAsedi BPOBE evi dent
the illustrated nannépromaﬁﬁﬂgt?u%?}oﬁﬂéteﬁgg’an extraordlnarHéﬁ short -
axial length of the notor, ggod bgﬁé&ﬂgraﬁmhiﬁnﬁﬂIOﬁJmﬂﬂﬂﬁ d al so godgd
mot or char 6t er egnes. £389. 3 depicts a notor in |cgﬂdua”rotor[g
housing is secured to.the diiygashabbured aod¢¢¢ggqg“ tube

conductlve "
ar
located directly on the latter is a c1rcu1t bo

On

1 c1rcu1t for motor 100, and to

U ' eiements of a contro
T ted Hall-IC 44 whlch

10  which is connected the illustra

- - he stator
: extends ax1a11y 1nto a marg1na1 cut out of t

A cable 46 serves for makxng

| plate packet 34.

u1t board
B connect1on to the c1rcu1t elements on c1rc a

ooa3.. T T | ' |
S L ' om
R h spring 47 is arranged betwee“ the bott

ﬂ_and thé 1nner r1ng of the roller-

the 1nner ring of roller-.

table relatlve to dr1ve shaft 16,

s to press the roller

towards each other.. As will be

'd manner of construct1on yields

s;a motor 101 1n whlch the“rbtor'

o ' fferent
'73,'h us1ng Ls secured to the drlve shaft in a d1
~" ho o




manner. In this second enbodi ment, the construction of the stator
y_f {he magnetic seal 23, 24, of the bearing system 14, 15 and of the
ier pipe 11 with its flange 12 are entirely the same as in the first 05

__odl ment, and thus need not be described again. |In the enbodi nent of

3, the rotor magnet 29 may be sonmewhat |onger in the axial direction
n the peripheral skirts 35, 36" of the skirted-rimelenments 35 36. 10
., 3 depicts, inits left and ri ght hal ved3 rmo alternative ways of

iking the rotor housing to the. drive shaft Lefdn hal f
F1 G 3, the rotmandeatisi N 3 isarsesondo SRS df“eBﬁé g*ﬁ”e]c*ég'\}v‘%’?ﬁ“ an inwardly

endi ng axi al hub portion 51, -which latter epBnt g4, tHf ache
hened end por toforthe statiar 1363'at°f5§h Napé'ﬁ?‘iafl VEFi as$ shown in the

t half of FIG 3, rotor housi ste,gurcgqrtierapgpetlhlwbtlshl ng
t he bushi ng 54b%17H§9 oﬂ? ﬁI?%e rogﬁhened portion of shaft 56. In

h cases, coppar 0 F dh@nghheobstha tbeofirst now
bwhat greater ggg gﬂ% %ﬁn*éﬁi (3€£g%¥ | engt h of the hub portlgn 51
he centraj bush 5 E€ aid em%eé’&qu’GE tdmcrtllﬁ’édbéﬁﬁ‘ilﬂgs A and
be upwardly dlsﬁTace y Such axi al l ength, in turn- 25 2 QU|erg a
espondl Ng i NCr gpsCemBod Mestxi ot FEGGtIy dfhe IROYATL MAGREE 92 T

somewhat longer in the axial direction than the

: - elements
peripheral skirts 35, 36' of the skirted-rim ent

35, 36.

FIG. 3 depicts, in its left.and right halves, two

alternative ways of securing the rotor housing to the.

dr1ve shaft. As shown in the left half of FIG1-3,:the
' otor housing 50 can be formed of one p1ece with an

1nward1y extendlng axial hub portion 51, - which 1atter

31s cemented to a roughened end portion of shaft 16 at -

52. Alternatxvely,_as shown in the right half of FIG.‘
al .

h v

»:-TﬂzB. rotor housing 53 can be secured to a centr

hﬂibushing 54, the bushlng 54 bezng cemented to. the

f.roughened portion ‘of shaft 56. In ‘poth cases' o
_;fcompared to- FIG 1 the ax1a1 ‘length of the motor.Ls a

oW cm’ihat'greater. by substantially the axial'

txon 51 or the central bush'54,“

.j-length of the hub_por

.-*Twhose presence"equires that the bearings 14 and ts be f.

pwardly displaced by such ax1a1 length,hln turny

-
'requ1r1ng a correspondlng increase in the ax1al 1engt -

. of the hub member 22.




- 14 - The |l ower end 55 of shaft 16 is rounded in FIG 3. A non-ill ustr e
s%ring contact can nechanically and electrically engage such rounded endg-
to serve in conventional manner for grounding shaft 16. 05 In thef
_enbodiment of FIG 3, the spring 18 of FIG 1 is identically provided,
al though not illustrated in FIG 3. FIG 4 depicts the notor of FIG 3 at
typical true scale. The notor in questicnlﬂs-a ‘hi gh-precision 10
I Ni consunption _is of the order of a few watts.

M ni ature notor mhoseﬁg\ﬁiﬂ
Advant ageous|y, when asSert®*hg°Mfe SPoPsr sheftt Lpsisyroneded e Biait 16

t oget her th it h I nted in the carrier tube 11, th
thg 15 - 2Lallhg%ﬂ 3?Hg§ngélﬁéfgsgeHDgBrfﬂglE%%Fa?% cﬁé-m%ﬁﬁ%ﬁqﬂ§ y

wenber and shaft zaie of j,u espe osition in sulh
a manner that the huglggg%befagg EB SEQ§éCF$ n%ﬁ% Te% SBEVR Mei ght §

.To this end, usecoavehe iBRdE ﬂénﬂefoﬁaﬁné?éum1 Q‘?a& tﬁolé“at ween the coll

portlon 23 and the inner ring of the upper rbear 4" ('see Thereupon, t
di sh spring087, and @asthel ymBbaomént f &t LG, a;;aghéeggyﬁh goggsat i on

= ﬁ.._

washer, is set 25 ' into place at the [ ower end of aft 16. Then
the rotor housi n§IS0 &r i§3identitally opydwidedthldifough &@&lng means 47 i §
set toits desired_|evel of spring ——

111ustrated in FIG 3.

FIG. 4 dep1cts the motor of FIG, 3 at a typical
true scale. The motor in question is a high-precision
?fgf} .10 ‘miniature motor whose power consumption'is of the

order of a few watts.

Advantageously, when assembling the motor 101

ffﬁtflrstly the dr1ve shaft 16 together wzth 1ts hub

'?imember 22 are mounted in the carrzer tube 11, WIth the

fseallng f1u1d be1ng f111ed 1nto the seal 23, 24, and

ngth cowpensationawasher,

1s set

_ﬂplace at the lower end of shaft 16.. Then the

frotor hous1ng SO or. 53 1s set 1nto place and the




S, whereupon the rotor housing is fixedly secured in this position.
his way the roller bearings are pressed towards each other with a
ng force such as 05 to ensure quiet running of the rotor. The sane

FIG 1. As already stated, in the enbodinent of FIG 3 cenent is

| ded at | ocation 52 to secure the rotl6r =10 housing to the drive
aft; it will be appreciated that this is a particularly sinple way of
gunting the ramring neace. 47 |i6 sétdepi dts deshred develli ofnspmifng he
igvention, nanely a notor 102 provided with a built-in 15 frictional
Faki ng arr angeateras B2 WhEreupsinothgorotey Reusingetsir bixkemly spaesdy 45

gpsetting the lower end of the latter, and the bushing 45 issecured to the
Faft 16 by a deherhis Raridione odn shis way the FARLPT rPERF 19 358 | er

B 15 hi f1 th tt haf t d th ded

' S ?%asaqabtgowﬁtﬁg% BEfg 4tne 3Pt senred it on

5wsher 97 @gﬂkiég ¢g% JG i Iag&e&hgekggoiet to a predeterm ned
ress caus n MPe

l=ve| of 25 he 10 beari 4 and 15 to be pressed

tget her with a fOf%é%@%s’s@mﬁi?“E@qGHhéé can - bd-femp Iy RE @--t-he .
=0 or.

respect to the construction depicted in FIG. 1.
As already stated, in the embodiment of FIG. 3
cement is prov1ded at locat1on 52 to secure. the rotor
10 housing to the drive shaft, it will be appreciated
that this is a particularly simple way of mounting the

rotor in place.

"PIG. 6 depicts a third embod1ment of the
'”?1nventlon,'name1y a motor 102 provided w1th a bu11t-1n.'
'frlctlonal braklng arrangement 82. |

The rotor hou51ng 26 is secured on a bushlng 45
;?by npsetting the lower end of the latter, and the
rfff"bushing 45" is secured to the shiaft ‘16 by a cement
| ff"connection 96. BT '

; - The ' 1nner r1ng of a roller bear1ng 15 is sh1ft-

,fableuwith reSpect to ‘the shaft, and there is prov1ded

Tltbet ¢en this xnner ring and the bushlng “ an_

iaxzallengt' __mpensation washer 97 and a. d1sh sprlng
47, the’ latter be1ng set’ to a predetermined level of
f.stress caus1ng the roller bear1ngs 14 and 15 to be

pressed together Wlth a force such as to assure qu1et

nbly sequence can be enployed with respect to the construction depicted




A-built-in frictional braking arrangenent 82 is secured to the | ower
§Qp¢|on of the carrier tube 11 by nmeans of a cenent connection 81. The Y&
br aki ng* 05 arrangenent 82 includes an annul ar channel -1i ke stator 83 of-
magnetical |y conductive nmaterial, whose open channel faces down and at its
‘lower rimternminates in a radlally outwardly extending flange portion 84 §E
~Wwhich extends nornmal to shaft 16. Accommuodajed within the 10 channel.-|i kg
st-ator are an annular coil 85 and a helical conpression spring 86. The
aforenenti oned cegp 1 §Qnggc n s located between.the carrier tube 11§
and the cyIindrichHE%gg' FI%h?nﬁg%O portion 87 of the stator 83; this E
l'ocation for the cemenj QélltCPHnPEié@ﬂoﬂﬁpl5&&%&#35éﬁﬁaﬁgemﬁmﬂ B2 a6 the §
hei ght of the stator 83 during assenbly. Also facilitating assenbly is thg
provi si on, on theggghiedr t6ath@oléwer $dctidn of remi aldry liemwvauddey 1Behy.
segnent 88 which is received in a |longitudinal groove 89 inthe |ower
peri phery of the meanseoft abeerédnt Acoshesicn 8he |Tife bn@hmng 6,
segnent 62 of 20 the axially extending outer cycli i ndri wal | . of =
stator . 83 0§ bearrandemeny 82t heeludes AmramNYAF Shamhely dﬁ@ts§§t°rv0und
on this bent out tab 62 is a sensor coil 63, 25 gglch |sbglectr%%ally '
connected via cofdueforagpatigally FRRFCHES 1ﬁ)’"\/\,{lﬁ cﬂ?ebfprreans. of .

non-illustrated chan%ZI faces down and at its lower rim termlnates in

a radially outwardly extend1ng flenge portion_84 which
extends normal to shaft 16. iAccommodated within the
iO. channe1-11ke stator are an annular coil 85 and a
' he11cal compre551on spring 86. The aforementloned

-cement connect1on 81 is located between the carrxer

:“tube 11 and the cyllndr1ca1, radially inwara portion
”:7187-of the stator 83; th1s locatlon for the cement

:fconnectlon fac111tates exact settzng of the height of

ﬁ'tat'r 83 durlng assembly. Also fac1litat1ng

';alzport1on o

. VN

whlch is

nt: 62 of -

1-of stator
otor magret

sor coil 63

-dré~64"to a'

c1rcu1t board 43. to’ wh1ch by means of “on-lllustrated




fonsuctors the annul ar coil 85 of the braki ng arrange- nent 82 is |ikew se

fctrically connected. The sensor coil 63 may be used to produce an RPM

ignal , a rotor-position signal, etc. 05 The brake 82 conprises a

;;able armature 65 which includes an annul ar member having a radially

ger cylindrical portion 66 and, extending radially outwards fromthe

der edge thereof, an annular flange portion 68. Portion 66 engages and

sjguided 10 by the radially inner cylkndﬂical wal | 87 of the annul ar

mnnel -1i ke brake-stator 83. To prevent inproper rotation of armature 66,

$ portion 66 tbaaaetobasther athalay coidardf yohete hr@kiipg GFTARLER

exgends into the aforenentioned |ongitudinal groove 15 89. _ \\hen the

ki ng arrangement 82 is bpkewise celedhr iFrldhysiRASCE e ¢ X8ral fl ange 68

beprs down on and frictionally engages an annular fricti I 69

prpvi ded on t hesenseri spitabd BaYt PR B389 oHF AT 94H3ﬁ'ﬂﬂ35§@n§q£§él

When brake 82 is not energized res |on spring 86 presss the brake
tature 65 domﬁﬂéP&§98§agh§P Fh%“npfc? h layer 69. In contrast, when

fuLer codsBs s CRgShigie bb Blbbi U B szl he
- or is discongggigd mt':rlgﬁbeolﬁﬁrahhﬁlaf%&ﬁbéﬁ Raviarert [npdiadly . - 18-
1 inner cylindrical portion 66 and, extendlng rad1a11y
outwards from the lower edge thereof, an annular
flange portion 68. Portion 66 engages and is guided
10 by the r:adial'ly. inner cylindrical wall 87 of the
annular channel-like brake stator 83. To'prevent
1mproper rotatlon of armature 66, 68, portlon 66
'thereof has a radlally 1nward1y bent sectlon 67 whlch
extends 1nto the aforementioned 10ngitud1na1 groove

t.89. When the brakzng arrangement 82 is operat1ve, the

hzi:'lunderside of the radial flange 68 bears down on and

ﬁf;annular c011 85 is energized:.it 90113 armature 65
'{'.upwards against the force of sprlng 86 and d1sengages

'_the brake 82.' In th1s way, when the motor is--

dlsconnected from power the rotor 1s 1nherent1y very

e 82. In this way, when.the




guickly braked to a stop, so that reading and witing heads for the
i REOr mat,i on- st orage di sk driven by the notor will not becone danaged. A"
conparison with FIG 4 of Federal. Republic of 05 Ger many | 4
O fenl egungsschrift DE-OS 31 44 629 will nake clear that the technique h
descri bed coul d be used in the construction of that publication, to provi]
that nmotor with a built-in braking systemw thout increasing its size. Thg
di.scl osure of that publi- 10 -—.cation is incorporated herein by referenceg..
Thus, wth the present feature of this inveation one can achieve a very
conpact notor construction, as nmay be seen in present FIG 6 fromthe "1 §
~cnt indication ofjus@ake@y brakedFitc. a #t8ppi sdsthmat oreadimgrbardi nerittiofg t he §
invention, nanmely a collectorless D.C. notor 103 having a carrier tube 11§
with a mounting hleadge £62. theo in6bkmatbenrstgsadel, diisk (dyrisiany 49 ytheal |
bearings) nount a drive shaft 16 and are located within the 20 carrier
tube 11 hel d spacedokr shldacietobrermpydamagedal |y inward

annul arprojection 13 of the carrier tube_, he_ipnner " ri f. & he er ?
roller bearing 14 is # $oMPRrdsRRe¥iER Ffﬁ'slu-a‘?f €%§e%§£.£%f leﬁﬁsrﬂf?ﬁg. The
axi al dista bet ween t medi an _pl.anes. e.25 I | ngs %
cdrrespondsqgsgpr&ﬁrml EB%FS ﬁ@uagﬁﬁﬁ&}ggfBg‘é]ﬁ%%ﬁiéxmgiegu#ledl ?'(;Faq{elheg

‘upper end of <c153r that the technique here described could be used ~

v

in the construction of that publication, to provide
that motor with a built-in braking system without
increasing its size. The disclosure of that publi-

_10 - cation is-inéorporated herein by referenge. Thus,

"with the present feature of this invention one can
3fachie§e a very compact motor construction, as may be

:useéh,ih“pfesénﬁ'FIG; 6 from the "1 cm" indicatioh'of

U RIGL T dePlctsa fo_u_r}.h- embodiment of the

nanely a collectorless D.C. motor 103

_ear1n§;714r215?(§fef§réhiyf5511 b?ari"gs’
, shaft 16 and are located within the

11 held spaced from each other by a
ﬁ15219?955¢t10§ i32Qf fﬁe Cafrier.

Fing of the upper roller bearing 14

*fhfhégé£iéi:diéféﬁééﬁbetwééh-tﬁe'mediaanIanes;of the
l1 th"ro11er beérihgs_corresp¢ndS'apprOximately to the

l.-'% 'diamétérbe shaft 16. Secured to the upper end of




i 16 is a sonewhat pan-shaped rotor -housing 180 of magnetically
;s--ouctlve material, in whose downwardly extendi ng peripheral wall 190 is
¥serted a four-pole radi ally magneti zed rubber magnet 29. A plot of the
@ - radial magnetization of magnet 29 versus circunferentially successive
@cations thereon has a trapezoi d-wave shape such that the polarity _
@ansitions proceedi ng fromone individual pole to the next are very narrow
ij angul ar extent; cf. Federal 10 Repuhld c of Gernmany Patent DBP 23 46
R0, the dlsclosure of which is incorporat d'hereln by reference. 1In the
per, flat part 123 of rotor hou5|ng 180 t v t ygpeds out

@ Pe., machi ned shaftr&€eis QZQQWWWQﬂ1|EFQx§ ﬁd %nRﬁQshg§Q1ﬁ mg16 and
AMcommpdat es an axial ly net i d rJ Aari&d- MAesef dowabeardimgneti c
terial. This NéQBPHQC%a? ernnr§1h§§ 5? its center an axia

t-ension 126 which, s ca eﬁgchs(xﬁﬁsmuemgaaﬁour-pole,

&f or mati on- storﬁé& éRglﬁ?p?P§§?§%1€5F¥o in dash-dot lines), disk 127
i ng positively Pg ;,n REAbE i 98d byubther neggreti 29 pul PPLr Phgthes -
gt ween the hub o ﬂou3|ng 180 and the inner ring O the upper bal
garing 14 mﬁererha1@@0QggadaEEdtaonoaﬁem39m¢tnﬁ%wﬁﬁﬁ§u%w shi'm 60 whi ch S
@rves during 25 assenbly for establishing exacthy tq§1%%&59$ksa%ral T
h Ight for the refiecunfereongia3dy sucggssive locations the s

-wave shape such that the polarlty

(Osxﬂloztgu;,

trapezoid
f;: transitions proceeding from oné individual pole to the
Eﬁ&“’ next are very narrow in angular extent; cf. Federal

10  Republic of Germany Patent DBP 23 46 380, the

disclosure of which is 1ncorporated hereln by

B o reference. In the upper. £lat part 123 of rotor

.h0u51ng 180 there is prov1ded a turned out (1.e.,‘

: mach1ned out) recess 124 whlch is coax1a1 w1th shatt

".16 and accommodates an axlally magnetlzed r1ng 125,
' :

‘hl .g., made of rubber-magnetlc materlal. Thls hous1ng

zh'part 123 furthermore has at its: center an’ ax1al

.'érhextens1on 126 whlch. as can be seenc serves f°r -

: ;%ﬂ enterlng an 1nformat10n—storage d1sk 127 (1nd1cated

'4‘15 dash dot 11nes), d1sk 127 be1ng p051t1ve1y held in-

o ”ﬁpos1tion by the magnetlc pull of ring 125.2 Between

ing of the :

.fthe hub of rotor housxng 180 and the 1nner 3

.Lupper ba11 bear1ng 14 there is accommodated a

.-compensatlon washer or sh1m 60 whlch serves durlng

25 ssembly for establlsh1ng exactly the correct axial

helght for the rotor hous1ng 180.



‘The stator plate packet 34 of the notor is located exteriorly of the y .
' Lrier ,tube 11 and has four salient poles (cf. FIG 13). The four sal i entl’
pol es are defined, and separated from one another, by four 05 L
equi angul arly spaced cut-outs 132 in the stator plate packet 34, only one
such cut-out 132 being visible in the sectional viewof FIG 7, at the
right side thereof. The four cut-outs 132 cgmmodat e a wi nding 38 Cast
annul ar insul ating nenbers. 134, 135 are 10 provided to insulate the
mnndlng 38 fromthe stator plate pa T r en@fmoead iid course of K
the air gap may corredHén @tﬁﬁ°Fh§ﬁ % %F%gg ?ﬁ ggderal Repubg;c q%¥§§rnan,i -
Pat ent DBP 23 46 380, he di_scl.qsu hebibs topberpbranddaser by 1%:
reference. In QF%ﬁﬁﬂ) ﬁﬁ?éy%r ?h%erggfg? ‘flange 12 of the carrier tubek..
'11_is | ocated bene 1ed€tp} tal Qe g0) @trGRaalset. :BheTlﬁeurugpbkel?‘aclémcﬁsflange
12" has, over a Iifft u ar sector thereof, a recess 137 mhl E
which latter are £SANGLE ﬁ{g owtsap@rﬂiedCGMMCpoﬁsa!EQE eq 13N eX|t 1
the notor through an aperture 144 of flange 12 as ;sho @g ﬁf oL may
- 21 - be usgg f g q@tdeg el a€ly CdpamedRRMtsIONES 13£ 18t e B5&FPT oR ST gnal

etc. Shaft 16 has at its ower end an annul ar 0 B; gg@onnpdatesﬁp'f
“a circlip 146, thﬁaémétex4;xpngy one Such cut-out 145 $&3nghieBi I

" the sectional view of FIG. 7, at the right side

The four cut-outs 132 accommodate a winding

135 are

thereof.
38. Cast annular insulating members 134,

N _ 10 'prov1déd to insulate the winding 38 from the stator

plate packet 34. The c1rcumferent1a1 course of the

:V.a1r gap may correspond to that -disclosed in Federal

.lt"-Republ1c of Germany Patent DBP 23 46 380, the

a?ff-disclosure of whlch is incorporated herein by
-*,reference.q"x_ ;]

. n $hls embod1ment,\the radial flange 12 of the
J;'glocated beneath the stator plate |

gular- sector thereof, a recess 137 whxch

circle-sector-shaped c1rcu1t board or

-.board 138”carr1es. as?shOWn, a

to hich--atter are_connected connect1ng

5“142, 143 whxch ex1t the motor through an

'w’ﬂ{condu_ior

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




spaced by a dish spring 147 and a shimdisk 148 fromthe inner ring of
Tiring..15 the latter being shiftable on the shaft 16, so that the two
1| bearings 14, 15 are held pressed together by spring force. In the
‘epodi nent of FIG 7 the spring 18 of 10 FIG 1 is identically provided,

’a_ "hough not illustrated in FIG 7. FIG 8 depicts a fifth enbodi nent of
tie i-nvention, nanely a notor 104 in wﬁi%g the nmounting flange 12 is
pgovided at the upper end of the notor whereas the rotor housing 181

Iocated beIOM/the ntin f A% Ypd thsgcuﬁgdalo s heoteer end of

4 ve shaft 16. be | %o :Jato% of shaft 16 is a pan-shaped carrier

: ber 150 haV|n ﬁ%&1\@ydj1 accommodat es an axially magneti zed

.=;nnet ring 20 P %igtfgﬁiﬁﬁﬁ ‘menber 150 is positi.oned at a gredeternlned

a4 al distance fron1g@@f¢nperhgsra;(ﬁtsllsweruﬁpéraBeéPPHbai4 @9VFreans of a
g 8 n1r|ng 60, the inner ring of bearing 14 beln f|x dlx ggggnﬁggn 0 shaft

3§ whereas thejpgngniéh Nglc Smrhadasresh @adivg 14p 336, p le reTative

" tofshaft 16. Carrier menber 150 accepts as QuBgBELeR-carrier
digk 127. g5 - 2pacedhbyfaceéisi $Eﬁﬁﬂﬂ T 'Ki ?ﬁtlnglkﬁe disk 127 is

| ofated | ower, by an axial distance n, t gitledr pdiihlg- bearing
suf face 71 of thbecann¢érrh%%b%§ BeRy ffgl 4} be noted that the .same.is

ﬁth4e ' the” 'shiftable on.the shaft 16, so that the two ball

E R bearings 14, 15 are held pressed together by spring

force. In the embodiment of FIG. 7 the spring 18 of

100 FIG. 1 is identically projided,.although not

1llustrated in FIG 7. _
FIG. 8 depicts a flfth embodiment of the

invention, namely a motor 104 in which the mounting

flange 12 1s provxded at the upper end of the motor,,

.thereas the rotor housing 181 is located below the

”;-mounting flange and 1s secured to the lower end of

':drive shaft 16., Located at the top of shaft 16 is a

ﬁﬂpan shaped carrier member 150 having a recess 124

Whlch accommodates an ax1ally magnetized magnet.ring

HH:EIZS.L Carrier member 150 is posxtioned at a
5 € axial distance from the 1nner r1ng of

%;hper bearing.l4 by means of a shim r1ng 60. the

| jwfinner ringfof“bearlng 14 belng flxedly cemented to

'\shaft 16. whereas the 1nner ring of lower bearing 15

. 150
; :"1s shiftable relatlve to shaft 16. Carrier member

127.3
accepts. as shown, an. 1nformation-carr1er d1sk .

%




05-.. construction of FIG 7, already described, where the nmagnet ring 12
i ccompdated in a recess 124 on the upper face of rotor housing 18.

Accordiigly, in FIGS. 9 and 10 described bel ow, where reference numeral
of FIG 8 is indicated there is also indicated, 10 therebelowin :
parent heses, reference numeral 180 of FIG 7). In FIG 8, rotor housing 181
has an axi al extension 182 which acconnndabgs the |lower end of carrier tu_e
11 and which is secured to the |ower end 15 of shaft 16. Located :
i-atermedi ate | o bearin t ot ihhethet aiskol2Tnis are a .
di sh spring 47 aé%‘ﬁ? %n’fl%a%m:&?% % S}Egggfaléngbﬂ | oads bearing 15 wt
a predeterm ”edﬁcoJr;egi 81’1:9'1«4:“9rtﬁb)énhalxelalbemal:agee1:&1, tBamr ekeed t oget her

to an extent such as to ensure quiet running of the rotor. In this {
esbodi ment the axi iyl £7disicibddid ngt auaface 71pb4t shepaekéfer%em‘é%unts
to less than 50% of that of the rotor magnet 29. Accg rdlng yi tpﬁre is
provi ded at" the bsd}omince afo thee notedothgtatbepaafst 1g,true

skirted-ri mannul ar nmenber 35 haV|ng at its peripher n .axj endlng'
skirt 35'. Mrrbedsor%trtsctsimmﬁ FIG. 72'3ﬁlﬁleéﬁYvF’8\ﬁ/ ¥'1SﬁdFl @L%.Eﬁ%e ;
peri pheral outline of nenber cl ear | |bIe in_F hg4 on the
substantial ly i demagnet Ekﬁguﬁﬁsxiquﬁ dtﬁgtao#geée stator “ptate -
racket 34; |ikew se four

upper face of rotor housing 18. Accordingly, in FIGS..
9 and 10 described below, where reference numeral 150
of FIG. 8 is lndicated there is also indicated,

10 therebelow in parentheses, reference numeral 180 of
FIG. 7). |

In FIG. 8, rotor housing 181 has an axial

'extenslon 182 which accommodates the lower end of
:;carrler tube 11 and Whlch is secured to the lower end
héﬂsanOE shaft 16. Located intermedlate lower bearing 15

:{ﬁfand the bottom of the rotor hous1ng are a dish spring
“47Jand a shxm r1ng 97. fD1sh spr1ng 47 loads bear1ng |
1 _w1th a predetermined force and thereby holds
beﬂrings 14, 15 pressed together to an extent such as
toﬁensure quxet running of the rotor.
hIn this embod1ment the axxal 1ength of the stator_
fbacket 34 amounts to: less than 50% of that of
the rotor magnet 29.f Accordingly, there Ls prov1ded
ﬂ;at the bottom face of the stator plate packet 34 a
“ﬂo:;ésu; sk1rted-r1m annular member 35 hav1ng at 1ts per1phery

--an axlally extend1ng sklrt 35¢'. Member 35 is shown in




y spaced cut-outs in nenber 35, apparent in FIG 13, are
A No) and coincident witth four such cut-outs in the stator plate

packe , formed to define four salient stator poles. As shown in FIG 8,
,the axi-@ly extending skirt 35 of nenber 35 serves to |lengthen the
effecti @ air gap 32, so thet latter extends over substantially the ful
axi al | eggth of -rotor magnet 29. Thus, it is possible to increase the )
‘torque of notor 104, by air-gap- Iength |ncrease¥ aWthout increasing the

n

total ax@al length of the stator of the notor t he enbodi nent of g1 G 8, .

the spriflg 18 of FIG 1 is identically prgvi é&iﬁﬁnqﬁirﬂﬂﬁ%‘Pﬁustrated
in 20 FIg 8. In the LA Qr «Qel EhGF&G st hé *un erS|de of the npuntlng fl ange
¢ 12 has agecess 155, Whése outline hasg the SgggelﬁfFEGseb3cw %f acircle
®as clearlly seen in Fi GetntRc S5 tﬁ!?%’éé’o?ﬁ’fo ates a circui g | gt &; dipbuat of
whi ch aref secured connection ternmin éﬁ? f:Qalt @ ahdtsplﬂfhﬁ ng 38, and.
connecth‘ termnal s f@mbgtaﬁﬁialkXJ. e Hal | -1 C 159 |s @QhrVISIb|e in
mbdg sectipn of FIG 8, but extendsll£gcb xgﬁgﬁ4mﬂlhﬁﬂV 3§t “724- of the L
stator plhte packet 34tha shat@am@'%ay as the Hall-1C 4 o135, hppaFﬁ“Phe
_ enestruct on of FIG 8, the pe |gggrgbaeualcuE’Q#tﬁhE‘§¥ator pl at e paf
34, 05 equiangula al to and coincident wit
the ] in FIG. 13, are jdentic late packet 34, formed to
7 . tor pla
n the ; ’ such cut-outs 1n the sta | As shown in FIG. 8
FIGS . ' stator poles .

: : define four salient ' B serves "
1 150 . . : 211y extending skirt 35' of m _tter..
. | D . p 32, SO that the la ‘

effective-air-ga
antially the ful
it is possxble t

p-length 1ncrease,.

” e o 1 axial length of

ltof

extends over subst ) 1ncrease the

rotor ﬁagnet 29, Thus,

3 a

torque of motor 104, bY air-g - Length of the
. tal axia. e

without increa _ : TS

. ' ofoF - e e16

15 ‘stator of the ™ g, the sprmg 18 of FIG

G.
ment of FI
embOdl h not illustrate

In the
althoug

a An

| 1 is 1dentically prov1ded,

t r - s n erSI

tlxnel
12. has a. recess 155, whose ou

56.. mountlng flange
N e of a sector

n
f a c1rcle. as clearly seen &
° .

”che Shap plate 156

dates a- circult

155 accommo |
cess n termxnals 158 for th

. FIG‘ 5. m
ured connectxo

. Y
on which are ‘se mlnals for a g

ctxon ter
stator wxnd1ng 38, an d conne

e in the'
The Hall-IC :

159 1s not v1sxbl

On 0 .




%Czch determ nes the variation in the radial air-gap 05 | engt h as ones
prgceeds circunferentially, serves to generate a reluctance torque such?
di'scussed earlier. FIG 5 depicts the motor of FIG 8 at a typical true g
scale. The type of notor involved is a high- 10 precision mniature ¥
*mptor having typically a power consunption_qQf a few watts. As shown in FiG
8, the l'ower end 55 of shaft 16 is spherlcg | y rounded. During operatiof
of the notor a (Egp Ll lustrated sprlngécontact bears agai nst the 15 4
rounded end 55 afd S&& SEatOrcFiake: Pagkets sdnianthe same giay A& rtdt atic!

h whi ch i t Late {h Th
menber 150 of PG (ot Hnetcar s panaFhgt ippE” foﬁﬁ“’waoaf??’réahéhifn: |
180 20 in FIG ‘the %rwghwslsbg\?ma 68°Ene s£'§ ‘?%EFS?? %%127 : 'd

magneti ¢ hol ding force exerted upon an PNt

upon the pan- Shaﬂﬁdcﬁeﬂﬁﬁér%ZEeéOthé895rﬂ59ﬁ&§51dW¥Hetéﬁdfﬁf“&fy 1
crosssectional surface area of the ring-shaped surface 25 R whi ch;

the di sk 12P53r estlengtAsasnong pbecéBQQeéiﬁcdﬁf@téﬁti&lﬁﬁﬁﬂ§ervbﬁeto”ﬁgnet|
holding force = - 25 - M .decreases w th decreasing cross-sectional

surface area of gengrshapedremuéaaecé1totdueﬁsunmﬁasnﬂﬂsﬁmscab stabm++ty'|;

reqU|red for the carrier nenber 150 (or
earlier.

FIG. 5 depicts the motor of FIG. 8 at a typical
true scale. The type of motor involved is a'high-
h N\, 10 Precision miniature motor having typically a power

consumption of a few watts.

As shown in FIG. 8, the lower end 55 of shaft 16
"iS'Spherfcally rounded . During operation'ofgthe-motor
S ;rﬁda.(non-illustrated) spring contact bears against'the

.fligh:frounded end 55 and serves to conduct away from shaft _

16 electrostat1c charge whxch might otherwise _ | 3

The pan-shaped carrler member 150 of FIG. 8 (or
_correspond1ng upper port1on of rotor hous1ng 180
':hFIG 7) is, in the Smelest case, a deep-drawn-

QThe magnetlc hold1ng force MF exerted upon an

*ion-storage d1sk 127 1a1d upon the pan-shaped .

mber-125 (or 180) depends upon the annular

'a;crosssectlonal surface area of the rlng-shaped surface

5f71 upon which the dlsk 127 rests.  Assuming the

"":‘tmagnetxc flux be constant, the. magnetlc hold1ng force



portionssg

\'it may be necessary to enploy a 05 | at he-t urned nmenber
‘0 FIG 7) or a deep-drawn nenber provided with auxiliary stanped -
74 to increase rigidity. To optim ze the nagnetic holding force

M- exert§d upon an infornation-storage disk 127, the annul ar disk- 10

bearing f{
with an 3
i nwar ds #

wel | as j
hol di ng
upon t he;
surface }

20 b %

bet ween
disk is
cases il

| ustr at ed,

i dge 71 (see FIG 9) of the pan-shaped carrier 150 is provided
ncline machined by turning; preferably the incline slopes radially
s shown in FIG 9. The radial breadth of this annular ridge as
§he inclination angle 15 det ermi ne thé nmagnitude of the nagnetic
gorce MF, and @S ] ne: 1o | ckl.y t | di e_exgrted
di sk 127 colﬁpcg%‘gpéiaggﬁgﬁcﬂ]’s\li&e%we%gl \%%%ng g%ﬁgiégéﬁb% F ‘?@e
/1. FIG 11 depdftss Qg fdiliped fiarale val uegeofLadbal nd ?Ajff
he col | apse of the magneg[' p_ i f‘fg' ) &rﬁe d?sl?aénrge da1
the di sk 127 agwhabi®i ¢ st heajuited fokathe! takPiéLaméEbINEDs6 NGor
flifted off surface 71. In FIG 11, it is assuned that, in all four

IS reno rom

ic holding force M/, as’t

no h@hettihe5t magt beaniecesisarpr éseanphoy tée

di sk-supporting surface 71, or nore precisely at the surface through which
- 26 - gass the f8ux |lathe iHmnedamembespdsdmblers 6o FES-hd) ddngaforce M.

However ,
certain

10

- 15

20

25

t he assunptiqﬂathat magneti c saturatiqn i s not present requires

ep-drawn member provided with auxiliary stamped .
portions 74 to increase rigidity.' To optimize the
magnetic holding force MF exefted upon an
information~storage disk 127, the annular disk-
bearing ridge 71 (see FIG. 9) of the pan-shaped
carrier 150 is provided with an incline machined by
turning; preferably thé incline slopes radially
inwards as shown in FIG. 9. The radial Sreadth b of
this annular ridge as well as the inclination angle
determine the magnitude of the magnetic_hdlding force
MF,f;nd also-déﬁermin; how quickly the holding force:
'eiérﬁed'uﬁgn-the d{sgﬁlji'cbllapses as the disk.is.
-reﬁbvedrfrom"the diskbeafing surface 71..'f1¢g 11
.depicts;.for fOuridifferent_vaIues'of radial breadth
by the édllapsé of the-ﬁagnétié holding force MF, aé'
 tﬁe.distahce'h“be§wéen ﬁhe”disk 127 and the -

diskfbé'é:ifihg ‘surface *71””iri<_:£eases when the disk is
lifted off surface 71. In FIG. 11, it is assumed
that,'in_all fout_cases,illuéttated, no=mégnetic

_ saturation is present at the distsuppofting surface

71, or more precisely at the surface through which

§oa



conments. In the mass-production of nagnets, when the 05 magneti c
62pavrogr exhibits a relatively wide tolerance range, there will be
considerabl e differences in the magnitude of the holding force from one
produced nagnet to the next. Assunme that the value of b is selected for th
case of a magnet having 10 a relatively lowgogrcive force (remanent
induction), i.e., at the low end of the tolerance range; accordingly, to
ensure that such a gagRetnWi khuRr pYhel hssll fdd alsfHalit@ feiCane he
value of b will be osen relatively ow, generally such that magnetic 15 §
saturation w |l be ggpaAGhedroet MPOt Hiblhdwe ¥ fateechsNmptiich tthatsame val uey
of b were to be chosen in the case of another such magnet, whose coercive
for,ce however is atmhbaebighseedration his tdermrese ntangau isesh ceargadn wi | |
tend to produce saturation at the 20 di sk-bearing surface 71. Thus, wth’
this formof the di shmibentsng Inrthe engds tpraiudirion wfsagnetsy wbgst tha. |
part to conpensate for the tolerance range of the mass-prodyced magnets to
be enpl oyed. A85t hemagnehie b&hwi-@utnegbﬁ%é’rta? HEPdNSEY ¥89€ within a

very narrow tol erance_range as to its axial, height, and therefore in the § .
assenbl ed conditiontBFeragE? Fﬁ%gﬂDtEﬁeYEEﬁlikaé%ﬂd?ﬁf q%l%% i ned down,. the }
contour shown in FIG. 10 for the djisk-bear] A% ol I £ )
advant-ageous, becaung%ﬁgﬁﬁﬁﬁsné%n h%fmfﬁéééuhéng Hbléidg?f%rce rom
' ’ one produced magnet to the next. Assume that the

value of b is selected for the case of a magnet having
.L,/ 10 a relatively low coercive férce (remanent induction),
| | i.e.;-at the low end of the ;olerance range;
accordingly, té ensure that such a magnet will provide

a sufficient holding force, the value of b will be

chosen relatively low, generally such that maghetic
15 saturation will be approached but not quite reached.
fﬁow, if the-ééme value of b were to be chosen in the

- case of‘another such magnet, whose coercive force

:i'hQ§é§é531553t°the'high éﬁd-éf'ﬁhe tolerance r;ngepﬂ-

e e

' 37}§u§h§ﬁ§§n§§ﬂwi11.ignd'£¢'produce satg:ati6n at the
0 :f&iékébéaQihg-éﬁ?face_fi.V_ihﬁé, with this form of the
”1§isﬁfbé;riﬁgfsu;face_7i it becomes bossiblé at least
H fg?§5:£?to c§ﬁ§éﬁ$;t§“for thé'télérahce'range of the
'5;gﬁﬁgég;éfdAQéédiﬁagnetsztofbe epp1§yed} 1 |

| Lésithé};ﬁ:faéé.7l.ﬁill-ih.genéféi;be_produced'
| 25;5'§ithih arv;fy_néffbw-tpléranée_rahge.as'to its axial

"height, and therefore in the assembled condition of




@ T emental nachining the ridge 71 is machi ned down 05 by an anount

T and nevertheless, if fornmed as in FIG 10, does not undergo a change
7§ oss-sectional area. |If one desires a gradual collapse of the magnetic
\hOTI ng force MF with increasing distance h of the information storage disk

1274 from-the carrier nmenber 10 150, then the angle must be made smal |,
Fh'ii I's not conpatible with the contour for e dge 71 shown in FIG 10. |If
in

".ﬁihe FIG 10 case one selects the radial ,brea SH&Wn} hetie tduntour
%- bearing ridgeyd mﬁmldus%dl%r!ﬁ%@%&nmﬁghgngﬁgagerrent then this

gd result 15 in a gradual coI | a G2eh Csbofalcengn okke M
upo di sk renoval , shewmuse EHen, 1 ‘f’"t’ng S‘*EQ?Z-%I S rgm)ved a srrall

di sgance h fron1the ridge 72, the ma | ¢heri by teansi dfetBPfr gap wil |

3i nredi atel y demoeesedVﬁn'a?@e%‘r‘%sqpee&vh%é, because there . . 8 dolKst
firgt occur. th return trip alf)n 2 0 En TR Nt o iigeur sl iign meghipegs CPRE
natﬁrlal These prepepiPEQ“B? e rldge contour for the pan Qgpqﬁ @QGLIGF
er 150 -whi ch acconnodgbﬁ@lgﬁgaﬁa Agbetthéless g b Qé%ﬂg e “apply
li kdwi se to t fS 25bY An&PPuction of FIG 7. |ndeed, m)rsee tg_%rlalalﬂéa.

s—sécC
thege are appli cabllﬁ‘\/n%fo Bt het whdergppe Ghadg‘Pv%f n‘b’f%‘ef
or

enproyed when a dr an exchangeabl e i nf: rnatl éhﬁ& |s
provided with a ring rgiedeslizes’ ar graldyiadg SOk aBﬁEhangea I e d| sks in place
; the .
. é - holding force MF with increasing distance h of
' ber
; i formation-storage disk 127 from the carrier mem
4 n this is not

113
10 150, then the angle. must be made sma ;

i I1G.
the contour for ridge 71 shown in F

compatible with

ial
10 If in the FIG 10 case one selects the radia

g g

then. this would result

saturates upon disk engagement,

ollapse of the magnetic holding force M‘r“

15 a radual c
15. - g as the disk 127 is

upon disk removal, because then,

h from the ridge 72, th_e ,

remoVed a small dlstance

e material R

":"'.:saturation curve of th

the
'l‘hese properties of the ridge contour for .

h accommodates

..'.:pan-shaped carrier member 150 whzc

magnet 125 i

the
n FIG 8 of course apply likewise to

more genera lly ' these

_ . | ed
25 construction of E‘IG '7. | Inde v m°t°r -
| are applicable no matter what type of drive




fery omagnetic carrier. 05 FIG 12 and 13 depict, on an enlarged
.S e, @ene o the skirted-rimnmenbers 35 (or, equivalently, 36) discussed
above, FIG 12 being a section taken along line X 1-XI1 of FIG 13. As
shown in FIG 13, in correspondence to the cooperating stator plate pack
10 the skirted-rimmenber 35 has four angul arly spaced cut-outs whii
“define and separate four T-arnB to forntTo é sal i ent poles. As shown |n_’
FIG 12, the rrar g 5 35 3 36 has_an gta%ah) ht H In FIG
. 13, arrow 75 ind Btexe he"ﬂ??eﬁt Bhvﬁf ot 3t ?fﬁ | eadi ng
ends, as con5|der ith. d for itehe f ha
the initial porti gggwm%@%hﬁggigrégl na gksk#rt d\f;&rhcaet?s)ewnltt'Jill Th:gs“g IIlggglgEg e

stut-outs A from r €h eé& NARgedbZehfdamnin Glhde onhare the:
renmoved materi al tlB? iﬁg §8§§83§ Q c és?t%v\h haltched b)c/5 dash-dot I|ines

As indicated in Egg%oﬁggnatpegcaarigttlaI angul ar span E, the skirt 35 i3
entirely absent. Along the subsequent angul ar span F, the skirt 35
-‘comences t @s: reappeaFigndleeandnlB8odepisct uldn anqenldngqﬂnscaﬂﬁe ongneitidn
to its full height 25 bei ng, for exanple, a straight incline %f angle
gamma a shown |ntﬁeGsklzted-st@ppeubtran%$t(Qﬁv Qﬁ“kY%%%ﬂ%%ﬁﬂ s 20, -
along a curve. Along the entire subseguent_ angul ar spa - ﬁhlrt 35

then runs subst afiBgHE§edoAbeYAY §FGrt§2f?ﬁ+“Qv@eﬁe?ﬁ%Qﬂﬂ &8 abl v,

the surface area of ' 't y11 of FIG. 13. As shown in FIG. 13, in

correspondence to the cooperating stator plate packet,
_\,/ 10 the skirted-rim member'35 has four equiangularly spaced
cut-outs which define and separate four T-arms to form

 four salient poles. As shown in FIG. 12, the marginal

skizrt -35' (or 36') has an axial height H. 1In FIG. 13,

arrow 75.indicate5=the direction_of rotor rotation. Th

-d'lS; leading ends, as consxdered w1th regard to such 1 'g

e direction,'of the four T-arms have the 1n1t1a1 portlons

L A
'hjof the1r marglnal sk1rt 35' absent.- These 1ead1ng-end

ILT from the skirt 35' are best visuallzed from
._,_where the removed mater1a1 of the cut-out A is

shown hatched by dash-dot llnes. As ind1cated in FIG.

, along an in1t1al angular span E, the sklrt 35* is

"y absent.; Along the subsequent angular span F, i

the-skirt 35' commences to reappear and return to its
ﬂwhfull ax1a1 height, the tran51t1on to Lts full height
"be1ng, for example, a stralght 1nc11ne of angle gamma a.

tshown in FIG. 12, a stepped tran31t1on, or a trans1t10n




cut-out A is 10-30% of the maxi num surface area of 05 t he respective
@t segnment 35 (or 36'), and the angul ar extent of sector E is about

8- 18% and- of sector F 5-20% of the angul ar extent of one of the four

- skirt segnents 35'. These cut-outs A serve mainly to increase the

auxr%l lary reluctance torque of the notor, LG9 Lo thereby inprove and nmake
morg reliable the start-up action of the motor. It will be noted from FlI G
13 dhat the peri phelehg caitd¢umes of Allongs et edrtiice sabbequadbt (afgdlyr i spaere
nondcylindrical. A concentric circle is shown in 15 dash-dot line for
refdrence. As carf behesesirt 5 dagnnguasd sphgtastoalivctonstame dtourts
T-adns is initially |ess than t he maxi mum radi us, increasing graddually
thefeto. It is e st ahdeight Hol uPrafesabdrqusheosurfagecaren wfuced
by 'Ehe cut-outs A ca ed | he case where_ the outer

b | o
periphery of the si&t Ce“tgr@t )ﬁpd@kg‘t%e\(ygid°Fh§}‘80’t“?§%ﬁ\5‘ﬁd?‘hﬁf%‘iﬁ e’rr‘??erq
phery of suchyski rg,péj E{?etr}'?'%ner 1ffg,_r g@ageggnggang?r %g“fl -br

cylindrical aiv gap WI eriphéry bt o'P g%et

arrangenent. In Seufdmeaferétxtefw/%\feﬁectee— ﬁuasoyaéuéheuw%%f@r
- 30 - somewhat larger. Thus, if in FIG t he menber 35 (and |keW| se the

- stator plate packet)s-ms)fofmtmulaaguqutrl leEthn!:habeﬁéa@E eiearQir each- - - -
cut:out A should be
' g skirt segments 35'. These cut-outs A serve mainly to -

increase the auxiliary reluctance tofque of the motor,
gﬁg 10 to thereby improve and make more reliable the etart—up
- action of the motor .

It will’be noted from FIG. 13 that the peripheral

outline of the skirted-rim member 35 (or 36) is here

non-cylindrical. AlEOncentric circie'is shown in -

15 - dash;dot line for reference. As can be seen, the
leading-end radius of each of the four T-arme is
initially less than the maximum radius, increasing

' gradtally thereto. o Crn .'
It isﬁemphésised'thet the_reiuetanee-torgue'

20 effect preddeed by the cut~-outs A“can-be eﬁpioYed
l1kew1se in the case where the outer periphery of . the

'lstator plate packet (and the corresponding outer peri-

'phery of such skz_r:ted-nm members) forms a cons_tant-

radial-breadth cylindrical air gep with the inner

'25° periphery of the rotor magnet arrangement. In such

‘event, however, the cut-outs should generally be..




ore of the order of 30-70% of the maxi num surface 05 of the associ a
skrt segnent 35'. FIG 14 depicts a sixth enbodi ment of the invention
which the notor is of particularly short axial length. The rotor housit

26 is welded to the drive shaft 16 in the manner already described with§0

‘regard to FIG 1. The rounded end 55 of shaft 16 serves to conduct away
.static charge, as already described above, The bottom 77 of rotor housi
26 is provided with a series of concentrlgjapertures 78, preferably seve

14 “Thase apor POPeEngh L8rGe¥Tortndiy (0t id fy T ko8 Pembeti of 7o |

stiffen the pansggge Eg@fg?rgﬁg ég%éﬁ%t eaég%ﬂggpé{% 1stQ?r8?%c8erbe

iprOV|ded with (non-i ustr Creases ext
internediate ”EoQ@bPHé'nghgosurfﬁﬁgtagéasofn%acHAéUHuHW%rAe§969i3”5eserv'

to decrease axi al Iength Is the provision of the circuit board 79 in pef

sei convent i onal mdié BdOIthei dbrdé¥ Mf 3037 0P VEC EhieN hakAMAUMC EQEEade Whi ch | ¢
out fromthe circuit board to the exterior of the notor preferably 25

have a thi@knesaf (tiie t aesor eredfskaititsegnintn)3sti’'he. sanme as that of the:
circuit board 79. GCrcuit board . - 31 - 79 is nounted directly to th
under si de of a nountFHg. 14 depicts a sixth embodiment of the o
invention, in which the motor is of particularly short
axial length. The rotor housing 26 is welded to the
' drive.shaft 16 in the manner already described with
10 regard td6 FIG. 1. The rounded end 55 of shaft 16

serves to conduct away static charge,'as already

described above. _The-bottom 77 of rotor housing 26 is

g
ad

.provided with a_series of concentric apertures 78,
ipreferahly'seven spaced‘at equallangular'intervals, of
'T;LIS';.which only one. is shown in FIG 14. These apertures

. i';78 serve for cooling and fo? n01$e reductlon. To
stiffen the panshaped rotor hou51ng 26 the bottom 77
thereof can be provided with (non-illustrated) radial

‘fribs or creases extending intermediate meighbouring

wapertu es 78.' ‘A further expedient serving to decrease

en_thJis_the provi51on of the circuit board 79
”eiconventional film or foil form. The
Hh?connecting conductors 46 which lead out from the
.'ﬂﬁcircu1t board to the exter1or of the motor preferably
shave ‘a thlckness (of the order of about 0.1 mm) the.

same as that of the circuit board;79. Circuit board

$
A
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fl ang€s ":'-6 (:correspondl ng to nmounting flange 12) Convent i onal arrangerrents

Iength05 than the nmounting flange 76 shown in FIG 14, which is
preferably a sheet netal stanping. To increase rigidity, flange 76 can be
providéd with ribs or creases 80 and furthernore can be provided with a
deep-dfawn nounting rim90 having nounting hol es 91. 10 The remai ni ng

corrpo;nts of the construction of FIG 14 have3klTeady been descri bed

b d d not d || be understood that each of
?hgvgl‘eﬁgnt 263652?, beg ggééhgg?da%ég?t#br%\ét wr@%er#;xf &fs@ mountipgd a
usef ult application ip;gf r7gy I C nstructlons i_fferi fromthe

L a3 L 18, slneg 2

t ypes 4descri bed above. e I nv on'$had

descrijbed as enbodi edonﬁe@@iémﬂllafrﬂ{qg)@,{? o
coll egtorl ess external -rotor notor unit use f0|p é’l rec?‘oa‘PlQ\JiggoFlgﬂge in
i nformation-storage thekfoin 66 fctadtNtelrArRht! @oRGumifh! ﬁz@r&oa%i@l dféﬁétr?
shovvn( since various nodifications and structural changes nay

Wi t hout departi B8 i ntlamyv\blye framtitg stepgeof76t Bhokh inpFEeent4j Wﬁﬂéh Ofk as
defingd in the foll ow Clains. Wthout further analysis, the foregoing
will 50 - 32 - flﬁq'?/g?% 3 trhegits megRlt 54 appéognt Tovintieasé hat

rigidity, flange 76 can be provided with ribs or

e -

i creases 80 and furthermore can be provided with a
&sr deep~drawn mounting rim 90 having mounting holes. 91.

10 The remaining components of the construction of FIG.

14 have already been described above, and need not be
described again. |
| It Wlll be understood that each of the elements .
described above, or two or more. together, may also
15 .find a useful application in other. types of motor '

_ constructions differing ‘from the types described
above . '. .,'j- . ‘

| B While the mvention has been illustrated and
described as’ embodied in particular embodiments of a'
20 '____-D.C. collectorless external-rotor motor unit used for

_ ,:,direct drive of an information-storage disk, it 'is not

_-_-.'_._".—mtended to be limited ‘to.the details shown, since
various modifications and structural changes may be

made without departing in anyway from the scope of the

25 present invention as define_d in the f_ollowmg Claims.

Without further analysis, the foregoing will so




‘hers can, by applying current know edge, readily adapt it for various =
lications that, fromthe viewoint of prior art, fairly constitute :
.essential 05 characteristics of the generic or specific aspects of this
i nvention. W have disclosed and clained in our co-pending Patent
Application No. 8320254 (Publication No. 2127231) a drive arrangenent for
si gnal - processing 10 devi ces, especially storage-di sk devices, of the
type including a notor whose rotor is used for direct drive, the
arrangement conprising: a collectorless B.@2 motor conprising an interna

15 stator and external _pernmanent rotor, the stajor co r|5|n
carrier structur bRy ﬁ(ﬁ‘ealg"lséag?g ﬁﬁ PEERERt HLAYSRLL oM tha r? o

‘carrier structur eotMgl%aq{ oglp%g)tp\y?g?ar RUBhE"UnBRI 458, {.Qéf(d{@mt ing the

-motor as a whol e, t'he s ther conprising a packet “of stator

pllates radially quiaw dx @ort Rarioasr applithyibhs ethat f of fom Stiwd t
journal |l ed mﬁthln the roller bearing unit acconodated in the carrier

structure, Vle?ﬂ?kﬂ%ﬁﬁﬁ|R§quya€6nd§é#F¢E epaabhtute eRIRNHIRL he . |
carrier str ure ln el.ect.rically_conduct e th
the latter, Uﬁw Shasas |tc§I’1$)F1€5’néﬁc?P‘ eggf'sﬁéﬁt °5e3???1bf’a°ga%%cq"te é)érMotor

;.shaft.

- 33 - this invention. e
- We have disclosed and claimed in our co-pendlng
~ Patent Appllcatxon No. 8320254 (Publlcatlon No.
) i,/ '2127231) a drive arrangement for signal-processing

10 'devicesu,especially storage~disk devices, of the type
including a motor whose rotor is used for direct

. drive ’

'the-arrangement comprising-. !
ra collectorless D.C. motor comprls1ng an internal
'rTrstator and an external permanent-magnet rotor,
~ the stator compr1szng 2 carrier structure
-'h'at1ng at least one roller bearlng unit, the
”tructure being provzded w1th a mount1ng f"; e

or”fountzng the motor as a’ whole,

he stator further compris1ng a packet of stator
diallﬂ'outwards of the carr1er structure,
or ‘shat journalled within the roller

‘unit acbbmméaateéﬂih*ﬁhejcarrier structure,

“an electrically conductive element mounted on the
.jﬁcarrier structure in electrlcally conductlve
engagement w1th the latter, the electrically

conductlve element bearlng against the rotor shaft.




ir copending U. K Patent Application No. 8622522 (Publication No.
s have di sclosed and cl ained an information-storage disk drive assenbly
IF i si ng an exchangeabl e i nformati on-storage di sk and 05 a notor whose
roteg directly drives said disk, wherein the notor is a collectorless D.C

g conprising an internal stator and an external permanent-nagnet rotor
drotor shaft has an end which projects-a¥Bally fromthe notor and the
rotd& includes a carrier nenber 10 .. connected to said rotor shaft, said

‘di er nenber having al%uPHortPREFGE% L Ker PBFERL PR AEREIPRIN hir ough
whi gh the flux of P, nent.l. netic hol din net .passes fo -
supgort and hol d tﬁ%E#éé%w¢Eg$¥)q%ﬁ€éPa- *di-sk in Sragﬁnggﬁ ﬁ%{g SF%Support
15 -3 ridge, the faggsof;s Fr-i et M Mo Tn s ¢2Yo ch:faces.  t

i nf @r mati on-storage di s]k Jk}'_geid;lg axli aloﬁ.;r/ngrgelggsggér%@%a?f%g ‘?‘3“%‘?%%%3"&1&?
ridge by a predet egomprers thep tan Gke hdBgeabPeAl VBokmat ién dét Meadd rAIRGE Rt
forisignal -process devices, especially storage-disk devices, of the type
incfuding a nosor ahesteor ottse sateed dieecdilyearidesveaid heidld, wherein
arrangenent conprising a collectorless D.C. notor including an internal
staj or and an ext et nqomeier -qeddrstordess, Dt fie BOBODI compS igingna
caryier structure

internal stator and an external permanenf-magnet rbtgf;
the rotor shaft has an end which projects axially from
the motor and the rotor includes a carrier member

10 connegted to said rotor shaft, said carrier member
having a support ridge 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
15 .ridge, the face of the_flét holding magnet which faces

tcﬁards”the information-storage disk being axially
\‘ ‘ ) . )

"flregéSSéé_:elatiVé;ﬁo'the support ridge by a

: . . - - '...ﬁ." ‘.I,, B
‘predetermined distance.

20




SCConnDdating at | east one roller bearing unit, the 10 carrier structur o8
ng provided wth a nmounting portion for nDuntlng the nmotor as a whol e, ™
the-rotor including a rotor shaft Journalled within the roller bearing uni-§

accomodated in the carrier structure, the rotor conprising a
" rotor magnet arrangement hich is of predetgﬁ mned axial length and has a
general inner periphery, the Stator furth Le conprising a packet of

'stator plates radially outwards of the carrier 20 structure, the stator :
pl ate packet having two opposite axial endLAmss, the stator plate packet§
havi ng cut-outs forn1ng salient poles and berng provided with a stator t B

wi ndi ng. 25 1.t heAadr abe| angéhgete hthef st at ingnadl giroqessk de viieesg
s?bstantlally smal l er than the axial length of the rotor magnet 3
rangements the €SReoiaplut stpredetrdbek depiers daf dthexttypeadncdndiog its §

axial end faces with at |east one flux-conducting. el enent haV|n% an over al |}
peri pheral 05 oEtFPﬁ@rmMFEﬁea§°W?%wkﬂ ysed for Sigect Waige. the :
'substantiall¥ the sane_as_t he her al outllne of the stator plate .
packet, the PPux- conduSFFﬂﬁgﬁTgﬂé $ ORI T % peripheral skirt portion mhlch_

_extends general l'y para&'8$118c£8§1ess D.C ‘motor including an internal ) ¥

stator and an external permanent -magnet rotor,
the stator comprising a carrier structure
aceommodating_at least one roller bearing unit, the_.
10 'earrier structure being provided with a mounting
| hortion for mounting the motor as a whole,
| the rotor including a rotér shaft journalled

"'”'w1th1n the roller bearlng unit accommodated in the

1t:carr1er structure,

| the rotor compr1s1ng a rotor magnet arrangement
Ewhxch is. of bredetermlned\ax1al length and has a
eral tnner perlphery.e“ | :

”ator furthermore comprlszng a packet of
or 1atesfrad1a11y outwards of the carrier

rffheh§tator plete packet having two Qppésite'

h stator plate packet having cut-outs form1ng

,ntapoles and be1ng provxded with a stator

ﬂ”éﬁhetehtialiy smaller than the axial length of the

(T




M oeneral inner periphery of the rotor magnet arrange- nent and is of s
st anfially constant axial length along at |east part of its v
circunferential extent, the skirt portion formng with.the rotor magnet
arrahgenent a useful air gap which is a continuation of 15 the air gap
fornmed between the outer periphery of the stator plate packet and the inner
periphery of the rotor magnet arangement. ?%( A drive arrangenent as

claijred in Caim1, wherein the stator w nding produces a periodic stator

20 f1e|d and the skirted-rimfl ux- condqptlng element is provided. ith
cut-outs in the reRfdPndagneh ARANISNNYr the stator plate packet for
generatlon of a reluctance_tor tMyeGhgdpiroRgdeat at abtation 25
is shifted.in tine rel S8¢ V2P Iﬁ?‘qﬁp ronagnetlc b 36 torque conponent

resulting from sajd periodige sial xfdieldha FacesAwdthvataleaageonait as
clailmed in C ai n1£ gﬁeé@?ﬁgﬁhe portions of the stator plate packet 05

constituting the §§Lkeg5n@9é€§n@ayfbﬂéﬁﬁﬂHayﬁngkanamaema4ﬂ|pﬁglghggal
consi dered with respect to the direction of rotor rotation, the overal

out li ne of the stahelinkawkiprcketviewed cixidiay Fﬁétméadpﬁ&reﬁﬁ of each

sallent pole 10 portion of the stator plate pack i nitiall ycof
substantially the same as the per15%erai t&1§ 4£©

R T

the stator plate packet,

the flux-conductlng element having a per1phera1
skirt portion which extends generally parallel to the
10 general inner periphery of the rotor magnet arrange-
ment and is of substantially constant axial_length
.along at least part of its circumferential.extent,.
| the sklrt port1on formlng with. the rotor magnet
arrangement a useful air gap which is a continuatlon of
- the a1r gap formed between the outer per1phery of ‘the.

”.stator plate packet and the 1nner perlphery of the |

‘sﬁpxljrotor magnet agrangement.é

: ?-f. A driveuarrangement as c1a1med in- c1a1m 1, wherein-

theéstator W1nding produces a per1odic stator

?"ffﬂfield. and - '.g;pé._ T L T

”nthe skirted-rlm flux-conduct1ng element is

'.:prov1ded wit . .outs 1n the regions of the cut-outs

"}1ﬁlof the stator Plate packet for generation of a

,. reluctance torque component which during rotor rotat1on,p_nf

:héS | is shlfted in t1me relat1ve to the electromagnetzc J_

;o C L N [ *




rreduced radi us and proceeding circunferentially is of increasing radiusﬁ"
o

ﬁ@mards the trailing end of the salient pole portion, the skirt portion

t he qux conducting el enent 15 consists of a circunferenti al
succession of skirt portion segments corresponding to successive salient

- pole portions, and the cut-outs of the flux-conducting el enent are cut-ou
Jdromthe | eading ends of the skirt porti 20 segnents thereof, each
“cut-out having a surface area equal to 1D-30% of the surface area which t
respectlve skir rti n a f & hot
present. 4. &%5§83ec%&?éﬁggge%?ggngrg.xg%ﬁ sé%f MRHViéﬁﬁﬁﬁEQS
the overaII pekijRhgr.al outllne of the skirted rlnlflux conduct i ng .el enent !
,eqrresponds to that of the stator plate packet and accordingly is of
initially reduged radgesvet akbangeménenas hel £hed oin edkzimdi vg whe relia

| eadi ng end of a salient pole and, proceeds circunferentially towards the;

trailing end, beingthé @6rt1onatoﬁubbel9tahmr62&atg)H&Rﬂ&% the cut-outs

fromthe skirt portion segnents are so shaped that, at the Ieadlng end of

salient p®Se tkeonskitutjogt tbe Féléﬁﬂtrépye%b%%wﬁ lepding jgngs etermn

circunferential extent, then for secon etermi.ned,.cir nferentl
ext ent i ncr eas&Faidiagi PdPeHSPﬁlgﬁrﬁdeéH%tﬁﬁ é&jRﬁJgﬂf EHY o Cthen_fpr t

of rotor rotation,
the overall outline of the stator plate packet
_ié such that the leading end of each salient pole
10 portion of the stator plate'packet is initially of

" reduced radius and proceeding circunferentially is of

finCreasing_radius towards the trailing end of the
::isallent pole portion, | | .
| the sk1rt portion of the flux-conductlng element
':onsists of a c1rqumferentia1 succession of sklrt

p?rtion segnents corresponding to success1ve salient.

:zuiAidr1ve arrangement as clalmed 1n Clazm 3,'where1n
.'ethe overall perzpheral outllne of the sklrted rim

"i flux—conductlng element corresponds to that of the

*x ¢ L M 0§ *
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nder of its circunferential extent has a substantially constant axi al

§ substantially equal to the predeterm ned val ue. 15 5. A drive s
arrangenent as clainmed in Claim4, wherein the first predetern ned
circunferential extent is 8-15% ofthe total maxinmumcircunferential extent
of a skirt portion segment and the second preg'ternined circunferenti al
extent is 5-20% of the total maxi mum 20 ct rdnferential extent of t he

skirtiportion segment. 6. A drive arrangenent as cl.ai ned |n G %
mheregn t he portlongtgg ghslgtatchpéatsn¢maﬂanerﬂQ&ﬁt¥i| glPﬁe a1t ent
pol esi have | eadi ng O&nd trai I ng ends con5|dered W fﬁ Bhdiagtbe
direction 25  of ?Eggcggtgaamns ahetbeePQFFlQﬁnq ?ﬁacﬁ atOr pl ate
packet is generally circular and of constant 63@éas portion

of the flux-conductiyng alead@ny eodsift 3 éﬁlbeEFrB% erentlal succeSS|on of
skirt :portion segnents corresponding to succe vVe-Sfl 4 teﬂﬁi beiamige of
portiéns, the cut- cnatrdnmﬂdmsnﬁﬂéilioﬁ&ﬂéfﬁ% gﬁ%eﬁ%ﬁt 5?2 cut-outs fromthe

| eadi ng ends of the skirt portlon S Qgrgg each cut-out "having a
surface area eqml taoBOIEBSIHY r%ﬁfg%%egaréa mhlch the 10 respective
skirt iportion segment woul d have |ftéIy;d&pkm@u@kwetepoutlpﬁe%%ﬁﬁe“ A '
drive: arrangenent as cl aith&d FH y one of the T

are so shaped that, at the lead

@ first
| pole the skirt portion is entirely absent for a

ing end of a salient

a second
predetermined circumferential extent, then for |

| | es in axial
é 10 predetermined circumferential extent increas

length.to a_predetermined value,
rential extent has a

and then for the

YIS SRR S

remainder of its circumfe
” substantially equal

substantially constant ax1a1 length

to the predetermined value .

aimed 1n Cla1m 4, wherein

H5..- A drive arrangement as cl

1 extent is 8—15%

the ﬁirst predetermingd circumferentia -
. a skir
*“of the total maximum circumferential extent cf rt

on segment and the second p
20% of the total maxlmum

redetermined

iegporti

:iiircumferential extent 1s 5=
f the skirt portion segment.

:éb_i c1rcumferential extent o hereln
. | drive arrangement as. claimed in Claim 2, W

ns of the stator plate packet

--lthe portio

ROV ends .
.. constltuting the salient poles have leading

1rect10n ﬁf
trailing ends consxdered w1th respect to thé_d |

l_ : N ) l . 25 of rotor rotatlon , . __ | - . .. . |
Lo A S e i e
_ R : the overall outline of the stater plate_pac:. _

[T




g{g,edlng clainms, wherein the nmounting portion of the carrier structure is

| screte flange menber in the 15 formof a sheet netal stanping B
tonnected to the remainder of the carrier structure. 8. A drive
arrangenent as clained in any one of the preceding clains, wherein the

rotor conprises a rotor housing in th ‘%orn1of a deep-drawn sheet - st eel

cup- or 20 pan-1i ke nmenber provided 33 k cooling apertures. 9. A dr|ve
arrangenet as clainmed in Caim8, wherein the collectless D.C. notor is"
provi ded on tie gémdal Ihariaafulert land oifr constantcoadieser pl ate el ement

for motor control, the circuit or conductor plate 25 elenent being in:the
formof a foil- orthe |shitrtp @ositicoi pfotheofidustroenguating element A drive
arrangenent as clainmed in any one of Claims 1 to 8, whereip the rotor g
conpri ses a rQﬁQﬁlﬁﬁﬁnﬁﬁuf|Q1ﬁﬂﬂgfﬁ69ﬁﬁéﬁlaSHEEBSGFQQM°§o?*lﬁ%gnet|c menber
having a base portion at its end containing, a centra sriure, t he
rotor shaft ?ﬁf%ﬂsqqqfﬁﬁﬁj??ngagegalﬂgaﬁﬁt8?°58??*%% ?aﬁglved in the
central erture and at t he region of the aperture connected by a weld seam .
to the r ofp?ﬁe °p nrse' 11. A drive arrangenent as clainmed in Claim

10, 10  wherein t P 'tp'éefﬁﬁszbeanaeéema b1émémt Oardiousi ng i's

of generally bell-s ape an thas a tlat base portion extending rad+ally of
the rotor shadjs-dues demt whes 1kadRagdientisi bat eRe agkiptl pdetiai or shaft .-
segments thereof, each cut-out having a surface area
equal to 30-70% of the surface area which the |
10t respéctive}Skirt portion'segment would have if the

cut—out were not present.

_7. A drive arrangement as claimec in any one of the

precedlng claims, whereln the mountlng portlon of the
'x-carrier structure is a discrete flange member in the
.ﬁaif form of a sheet metal stamping connected to the

%'vremainder of . the carrier struqture.'

-.ngement as clalmed 1n any one of the

TC. motor is provxded on’ the stator
ﬁircuit or conductor plate element for

the'c1rcu1t or conductor plate'

:motor control,,
:gfelement being in the form of a f011- or f11m-type

"'”Tﬁ-c1rcu1t or conductor plate.

T



2. A drive arrangenment as clained in any one of the 15 precedi ng

cheli ns,sthe external rotor of the notor is | ocated beneath the nounting s

portlon 13. A drive arrangenent as clained in any one of the preceding

cl ains, wherein the rotor nagnet arrangenent is magnetized in the radia

.dlrectlon consi dered 20 relative to the rotor shaft and has a

circunferential succession of poles, a plﬁﬁ of rotor magnet arrangenent

i nducti on versus angul ar position along the circunferential direction ofthe

rotor magnet arrangement havi ng aggrgé{._rrggeéyai:ﬁhﬁd sima@EnYofong hail _

trapezoi d-wave g@rveA @84ive arfroR g angenent as clai nedin any JEne of the

precedi ng clainms, wherein the rgggg ﬁogpélaeson.¢qm2ﬁ1§ﬁﬁnﬂlf and wherein

t he arrangenent(n@npﬁlée§°a 'el"ectromagneti c .brakin s §K¥%¥E | ocated in

the interior of the rotor §&§uggma@¢ suppeprééaﬁﬁ gﬂg ﬁ%g carrier

structure. 15. hDQﬁ%ﬂﬂa%ﬂw' ngenment as clalned i.n_any,008nehihheg -a

precedi ng cl ai s, J& g(ﬁgyelpnnﬂlmg #%s 147 Sx?erlor side and an

interior side arf® ere| ectronagneti c braki ngh%r{ q,%e,r{% t ats iopeendi @e for

10 br aki ng_t he roég;lbg ggg@gength¢m$9¢ﬂﬁﬂﬁ [ t he rotor- housing.

16.. A driv arrﬁﬁﬁ ment as clainmed in Clmlgigg ﬁmanceﬁtrﬂﬂereln t he .

rotor housing ha§eaueggtahhmeeerenqrhﬂ°%@f? portlon and t'he electrgpagnetlc _

braklng ogion of the aperture connec _
aperture and at the reg

£ the apertureé..

[} p I3 ‘. 10
e arrangement as claimed 1n Claim '

pan-11ke member form1

weld seam to the rim ©

.\qj . e ng the rotor

' ' ein the cup- ©r . |
’ - 1-shape and has a flat base

otor shaft. the
T shaft.

g is of generally bel
ing rad1ally of the 13
buted around the. roto

housin
portion extend

pertnres being distri ° One of the
12 .A'dr1ve arrangement as clalmed in a y

. r 1s
the external rotor: of the moto

precedlng claxms, |
ntlng portlon..

neath the mou
ated be med in’ any one of the

"_1oc

ve arrangement as cla1

t_ preced1ng claims"

?is magnetlzed 1n the radla ; ferentlal
: th rotor shaft and has A c1rcum
e Lo

:ﬁffrelatlve to c
| osion - a plot of rotor"mag

net

s angular posltion along thel'

. - [ u
'"-'?arrangement 1nduct10n vers

1 dlrect1on of t]zf'

;circumferentxa he r
oximately the-shape

e
rangement having apPr A

25 trape201d—wave curve._ . o anyloaé-éf ihe
4. A drive arrangement as clalmed in® y-one, of _
14. . |

ETUe




arrangenment is nounted to brake the rotor by engaging the interior side dﬂ
the rotor housing at the radially extending wall-portion thereof. 17. A -+
drive arrangenent as claimed in any one of .Clains 14 to 16, wherein the .
per ment nagnet rotor 20 i ncludes a rotor magnet arrangenent which ,
“extends into the vicinity of the el ectromagnet ic braking arrangenent, and:
A magnetic-filed-responsive sensing el enenty¥s nounted on the braking k
‘arrangenent for sensing the rotor nagnet'arfaﬁgenent : . 25 é
18. A drive arrangenent as clainmed in Claim1l7, wherein g a rotor i
el ectromagneti c bpokéeding rahaiment whers it | thfe SHhPTe FgﬂgﬁfsﬁaV|ng a portiof

whi ch extends towards the rotor nagnet arran a gNahng elenent
‘conprises a sen5|hgu%b?$'a§?%uﬁﬂﬁF %ﬁi?%@%ﬁ5%%m%g?s% drive q

arrangenent as clajmed in I Rnt kR
el ect romagnetic b?aﬁ?’ﬁﬁma"??'é%ﬁbﬁee%‘fak’C'b%pgr?%aénig%ﬁsnt]tgtlg\r@agg?t which i ncl udes

an energizing coil, the stato t guﬂégg (gndlyﬁpyaﬁu@Hangthell belng
mounted on the catPFeFidb g%t%ﬁ%?ﬁ%éa Mgﬁlve arrangenment as cl ai ned |n
C.aim 19, whesei n.thejopl setiorasactic braklng arrangenent includes an
armature part, the carrier structure and the armature part of the

el ectromagnetic lhsaki RaEbve artangement &mveclaimédtior aya@neg 9fothrons
whi ch secure

preceding claims, wherein the rotor housing has an
'exterior side and an interior side and an

1ﬁ; o electromagnetic braking arrangement is'operatiye fqr
10 braking the. rotor by_engaging the interior side of the

rotor housing.

.16. A drxve arrangement as clalmed in Claim 14 or
C1a1m 15, wherein the rotor hOUSIHQ has a rad1a11y
'z;extendlng wall port1on and the electromagnetlc braklng
arrangement is mounted to brake the rotor by engaglng

thexlntérlor s1de of the rotor hou51ng at the radlally

;ﬂsen51ng the rotor magnet arrangement._n-
.h18.- A drlve arrangement as: clalmed 1n C1a1m 17,.'-

whereln the electromagnet1c brak1ng arrangement

I



4 . the armature part agai nst rotation when the rotor housing rotates. 21.
‘ﬁarlveaarrangenent as clainmed in Caim20, wherein the interengaging :
pdrtions conprise a portion 20 of the carrier structure provided with
ad axially extending recess and a portion on the armature part which
exTends into the recess. 22. A drive arrgngenent as clained in any one of
01a|n5 14 to 21, wherein the interior sitge of the rotor 25 housing is
pQOV|ded with a.. friction layer which is enga qugnhgﬁyﬁ Sdteasonagneti c
briaki ng arrangqq@qhdwgean elehentahaging s? \NRITY A drive
arjrangenent as claimed in any one of the PLE §gﬁéﬁt£&ﬁﬂlﬁhe wleaisding t he
nount i ng- porti o guards @he FIOESE mRORet e er structure. 05 24. A
dri ve arrangenent as clained in any gne B E&@lpéeﬁﬁnbéqlmﬂzﬁaﬁﬁ wherein
tme rotor shaft dlsment RPOHHSES Br ch saxlially out of the carrier
styucture and the rotor includes a carrier menber connected to the rotor
shaft end and i redre@n a f| at pernanently 10 - magnetic hol din gfnagnet for

holdlng an information tor ﬁéhﬂﬂaacelagaedsﬂntHEYCQ??l menber .
25 A driveSarrbfigen®rt™h alned in daim24, wherein thebggﬁpﬁ carrier E
rive . -

menber is shaped io forflaiéo {®] &Hgggﬂm]ﬂha’eﬂh@tFQPSF“eié
arrangement as cFiprdma th arm 24 or O aim 25, ,%P%%SE% 1nguaggoancarrler
menber has a arrangement_CONPrlses a stator pa

the stator part inclusive of the

energizing coil,

| rier
energizing coil being mounted on the car

10 structure. | | o
20, A drive arrangement as claimed 1n Claim 13,

.E | | ement
i wherein the electromagnetlc braking arrang
| : i e and
; o ncludes an armature part, the. carr1er structur .
kin
the armature part of the electromagnet1c bra g :
| terengaglng portions whlch secure

'-arrangement having in
. %. tion when the rotor

- ‘ i ota
.. the armature_part agaxnstﬁr

Lrhous1ng rotates. L ) 20

..21 A drxveéarrangement as elalmed 1n claim: 20,
) a ortlon

}.-wherexn the interengag1ng portlons comprlse P

. ax1ally

':of the carrier structure prov1ded w1th an

t1on on the armature part

xtendlng recess and a por
ds into the recess. -

,;wh1ch exten )
nt as c1a1med in any -0

ne-of
'c22.' A drlve arrangeme

he rotor
s 14 to 21, where1n the 1nter1or sxde of t
m .

AR A




ﬁgﬁport ri dge of ferromagnetic material through which the flux of the flat .
di ng; nagnet passes to support and hold an information-storage disk, the -
face:of the 20 flat hol dng magnet which faces towards the

i nformati on-storage disk being axially recessed relative to the support
‘ridge by a predeterm ned distance. 27. A drive arrangenent as clained in
%Lain126, 25 wherein the support ridge’hﬁglan I nclined flank portion.

8. A drive arrangenent as clainmed in Cram 26, wherein the support ridge
has a flank portion which evidences having undergone material renoval by

| at he turning sué@ea§3¢GeKEG§c9PPﬁétbveadth of the support 05 ridge. 29.

A drive arrange as clained in any one of Clains 24 to 28, wherein the
rotor includes a dtoﬁ 95&§en6rﬁ309ﬁ@eatléﬁgﬁialﬁ?ﬁnt¥e?“¥xﬁQQ(ﬂf the

surrounding the o] n rrangenent a g at the end of. the 10 r ot or
‘housing renote f gn1tﬁq%go%g?%gafr ?rﬁéﬂbg © TOURRHIL R AR & S tion
whi ch acconnndatg&eab E%@S%1ﬁﬂethgltgr EgrggguHPTge‘30_, A drive
. arrangenent as clai é in Carm stant y as " hereinbefore
~described wigsh reier eacarive herafdemSn€hedncldimdl® HFCAHP TN R Fingur es.
preceding claims, wherein the rotorzshaft'has-an end
which projects axially out of the carrier structureiand
the rotor includes a carrier member connected to the
rotor shaft end and includes a flat permanently
10 magnetic holding magnet for holding an information'

-_sterage disk in place against the carrier member.

' 25; A drxve arrangement as c1a1med in C1a1m 24,
'-whereln the rotor carr1er member is shaped to form a
E”{rotor hous1ng for the rotor.

;_26. A drive arrangement as claimed 1n Clalm 24 or

'"Clazm 25, whereln the roto; carrler member has a

*:f27. A drive arrangement as: claimed 1n C1a1m 26.
'JJggwhereln the support r1dge has an 1nc11ned flank

hv'portlon.'

A



05

10

- ridge.

. rotor hou51ng remote from the rotor carrier member,-a

-smaller-diameteruportion which accommodates:at least -
.'..one roller bearxng unit._' _ . d
d-.30. A drive arrangement as c1a1med 1n Claim 1 and

.':substantially as herelnbefore descr1bed w1th reference-

28. . A drive arrangement as clazmed in C1a1m 26,
wherein the support rldge has a flank port1on wh1ch
evidences hav1ng undergone material removal by lathe

turning such as to reduce the breadth of the support

29, A drive arrangement as claimed in any one of -
Claims 24 to 28, wherein the rotor includes a rotor T
housing having a larger- diameter portion surrounding

the rotor magnet arrangement and, at the end of the

'3to and ‘as. shown in the accompany1ng Flgures._ffaiﬁe

UL



