AN ELECTRI C DRI VE MOTCR The present invention relates to an electric drive
motor. 5 Brushless electric drive notors of the external rotor type, which
are used for exanple in disk storage drives, usually have a nounting.flange,
for the stator which also supports the bearing for the shaft. .Jhe nois
fromsuch 10 notors when operational arises as rolling nois |@@1é§%3
bearings, and as el ectromechani cal noigse in the stator w nding. These(

noi se-generating vibrations are transférred to the nounting flange. As this
flange has usually to be forned to have a large area (often di sk-shaped)
and, for 15 reasons of space, is often very thin, it acts as a nmenbrane
whi ch passes on or gives out ANMENHGCTREIC ORIVE MOEORr at ed by t hese
vibrations. It is known—fromDE-OS 16 13 343, to provide an 20 el astic
materi al between the nounting flange and a shielding ring or printed

circuit board. Théspresadsi thventions relaiteen tdampe Rl ddtarid @ralvedns. The
present invention seeks to provide drive notors 25 havi ng a nuch hi gher

noi se red®®¥h-t han previously. According to the present invention there
is proyided a drive notor of the external rotor type conprising a shaft

defining a central axis, a_stator carrying a w nding 30 arranged .
substantial |y cBERshiess electydc: drdyed medRrsariathe ext®ralotiatar r anged

substant i afyye CORieh! ¥rbeliably ok exinp1eCAl diskXistordyd Q& ! er nal
relative to,” and to substantially surround, said stator W nding, wherein a
mount i ng fyskelxubavet Rngovatdnst flanges o Ahgegtato whighstadaa al |y
coaxially Lbgbiie teSBedrifg! kol THeSsndlt."NehE Rdille ¥ARGP fween
facing surfaces of sard stato
10 motors when operational arises as rolling noise in the .
bearings, and as electro-mechanical noise in the stator (F
winding. These noise-generating vibrations are transferred
to the mounting flange. As this flange has usually to be
forméd to have a large area (often disk-shaped) and, for
15 reasons of space, is often_very thin, it acts as a membrane
which passes on or gives out interference noise generated

by these vibrations.

It is known, from DE-O0OS 16 13 343, to provide an
20 elastic material between the mounting flange and a
shielding ring or printed circuit board. This "sandwich" -

construction dampens the vibrations.

The present invention seeks to provide drive motors

25 having a much higher noise reduction than previously.

According to the present invention there is provided a
drive motor of the external rotor type comprising a shaft
defining a central axis, a stator carrying a winding

30 arranged substantially coaxially relative to said central
axis, and a rotor arranged substantially coaxially relative
to said central axis and to be external relative to, and to
subétantially surround, saia stator ﬁinding, wherein a

- mounting flange supporting said stator is arranged



and said mounting flange is filled with plastics sych ‘that: sajd nDuntlng

fl ange and said stator are effectively a one 5 plece Ui t.: The i nvent'i on

al so provides an axially short, brushless notor of thé exférhal r'otor’ 'type
havi ng. a mounting fl ange which has an area which is relatively large 10

as conpared to the axial extent of the,motor, and said nounting flange
being rigidly connected to a tube-shapéd bearlng el enent, a stator carrying
"a W ndi ng being nounted on said nounting flange, and a r ot or bei ng
rotatabl e about said_stator, the rotor being held by a shaft which is fixed
15 to thﬁuPﬁﬁ?P§léﬂlﬂh§°P§ﬂéﬂ1XhJe%ﬂtéﬁeegPeﬁaédcﬁﬁkFEPFyaﬁéﬁg|PﬁélnaIIy
¢t hrough Sawﬂebeahlmgeebgﬁe&tbewheéﬁlEabhﬁg89&2£abékwﬁfns&mdlBﬁ&towﬁ|| of

the 11 angeadadsgtal Ash.ang Ehange: 3L0ed 1R 00, N3do0t cLhg Mbndlgg of the

stator is i CSS

unit with §ﬁédsm996¢la§df&ﬁpﬁeaﬁydlﬁ@éﬂnﬁ@ﬁﬁ?@ érenéﬁf§0§iV§éYe§ @nehi n
sai d SsacepiQQQOﬁﬂhﬁg to a further aspect of the invention there is

provi ded an axially short, brushless notor of the 25 external rotor type
havi ng a nounting fl ange whi ch has an area which is relatively |l arge as
conpared to t heThei ahventdon eflsbhprpwides sni axkelbyi sgoftange being

g1 dlY CoBPaEhedstOnd cBLAbORAEY exRBLha1 ArStaL ObyBa! hiLIRgRali ndi N0 bel ng.

connected to said Entln | ange r of or elng orted by a
bearing el BABRELIPG & @HgﬁhwgﬁcgapéssﬁafFréitﬁhﬂghfﬁﬁ Fet FFBﬁ Xbéﬁ?ggald
shaf ti@nd aboubmparddstatmhe akéadi extbatspfcehbenoeen, aandnsaidwal | of the

o PormbificthidEingl bBEG! BLB1aLP GhhhEdell’ LolaIBhbE2sREEHT] 1 N0

flange forns a on |ec ARDUT plication
of _the pl BBeRELNGr 6 ﬁ@eﬁﬁe BoFﬁPtQF FOTrEYing af windingt being| maynsedor e

econon1calon said mounting flange, and a rotor being rotatable about

said stator, the rotor being held by a shaft which is fixed

15 to the centre of the rotor and which extends coaxially
longitudinally through said bearing element, wherein the
space between an inner wall of the flange and at least one
flange-sided winding head of the winding of the stator is
filled with plastics so that the flange forms a one piece

20 unit with the stator and with any intermediate elements
situated within said space.

According to a further aspect of the invention there
is provided an axially short, brushless motor of the
25 external rotor type having a mounting flange which has an
area which is relatively large as compared to the axial
extent of the motor, said mounting flange being rigidly
connected to a stationary shaft,'a stator carrying a
winding being connected to said mounting flange, and a
- 30 rotor being supported by a bearing element through which
said shaft extends for rotation about said shaft and about
said stator, wherein the space between an inner wall of the
flange and the winding of the stator is filled with
plastics so that the flange forms a one piece unit with the
35 stator.

The annular application of the plastics around the
point of rotation of the motor allows a more economical



-3- production. For a lot of cases it is sufficient to fill, only the space
bet ween the w ndi ng head of the stator and the flange 5 with plastics,
-and in sonme cases, due to reasons of econony, a partial filling is
sufficient. The plastics nmaterial nmay be injected into the space. If there
I's a conductor plate, and/or a printed 10 circuit board, and/or a -«
shielding ring, these are not only soaRd- danpened by the surroundlng
casting or noulding, but are also fixed to the stator at the sane tine.
Thus the glueing of the conductor plate (PCB), of the shielding ring, and
of the wi npreduckdonh has been practised up to 15 now, becones
superfluous. An additional danpeni ng of the stator is achieved by filling

t he grooves of ' Jh
danpening of th n0| ses pr odtfcye%%tn imt g S\Mﬁloqle?&t 1 ﬁilw J.y Thelhe

he rotor Is so ac | ev
connect i ngspReepRetyegn ithe mdnding heady P the st éiﬁq ange
poi nt - bi ke wditht bllasttad:d ,A\1d |irndsonied cpmed,r dkue tto. r%sbmsaqfr eferred

i b R A e Wi, 180 padfls 1 o

are connecte ayer wherein the |ayer is
appl i ed pom¥teripd may,hend e SR8t ke. 30 In the stator,

el ectro-magnetical ly produced n0|se can be prevented from being reflected

backwar ds and f‘iﬁ’@&&é%"?%ﬂ&éﬁ@é Y1, iR R

electronagnetlca produ ol se ﬁﬁf artjcul occur 35 u%_ o]

axi al 1&8hd/ Gncaditiboartt i Rt? & es‘][‘ﬁr‘& rfgmf%rc et Pt ’éi

stator. Axmiumi-eiampnrmﬁ]ehy cthe ssurmdunding gasting er mqnlrﬁimi tIZ}“F educe

noi se bet weghy tAigd HilfedNh the stator at the same time. Thus the
glueing of the conductor plate (PCB), of the shielding -
ring, and of the winding, which has been practised up to

15 now, becomes superfluous.

An additional dampening of the stator is achieved by
filling the grooves of the laminated sheet plate with
plastics as well.

20

The dampening of the noises produced by the rotor is
also achieved by connecting the parts with a hard and tough
plastics layer. Even a point-like distributed layer leads
to good results.

25

In a preferred embodiment, said rotor is substantially
bell-shaped, and parts of the rotor are connected to each
other by a plastics layer, wherein the layer is applied
point-like, annularly, radially, or sheetlike.

30

In the stator, electro-magnetically produced noise can
be prevented from being reflected backwards and forwards
between the stator and the bearing. Such
electromagnetically produced noise can in particular occur

35 due to axial and/or radial electromagnetic disturbing
forces between rotor and stator.

Axial electromagnetic disturbing forces can be

minimized to reduce noise between the rotor and



-4- stator. The magnetic conponents of the rotor and stator can be arranged
symmetri.cally to gne another to mnimze disturbing forces. However, this
solution is not always practicable with constructional neans. 5 .
Particularly when in the case of a brushless direct current notor for the
rot or iposition-dependent comrutation of the currents in the notor w ndings,
one or nore gal vanonmagneti c sensors, é4g. Hal | generators or Hall-1C s 10
are used, which are located in the influence range of the rotor magnetic
field, a certain axial projection of the rotor nmagnets is required on the

si de faci ngtabersenvhe magReBier Gomponender of0OtRESHOEoR ARGNStatok! ux
r density adequate for controlling %he sensors. On the opgosite_15 si de,
the axi al §#Bj et PERaPgedpFYBPeEaLcrylhutA SRaI PRPEhER BPBINEBiZ€ononi ze

on expensi §esHBLBEhGC £BREREL |l HOREVEE, t BRigXE8LubYEhals h88JhIwaFBUS, a
permanent nmagnetic rotor is obtained, which is arranged asymetrically with
respect toPFRAEtigphleprakb ePnsyrNEtignal PedNStator iron. The 20

differgnt sizes of the axial projections leads to an axial force being
exerted on the rotor, whose magnet attenpts to adjust itself -symetrically
to the stator iPantigulsriyrvhensinehbeatagerofadibrupblessodivegtndent,

e 9. becausertbrahbrg2P et YREN-Ls: | BhOL R0H-05etahe! cdRfge Rt Rave the

25 same di mensi ons roughout . | s-.can e af orenenti oned
el ect romagnét thel tyrpentiscéd bbéswotépvweirdings, coherohemodevel opnent of
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rot orlOragnete fosed hewhichl asgnbetataedt innthé ihfluageetiange ebfl thd
Lt erabl Y el nesoRl el S8 oPA! Lo Lat BE12 LBEP o] L8e1bE B Eng! 1
rotor magnets is required on the side facing the sensor or
sensors, in order to ensure a magnetic flux density
adequate for controlling the sensors. On the opposite
15 side, the axial projection is appropriately much smaller,
in order to economize on expensive magnetic material and/or
the axial overall length. Thus, a permanent magnetic rotor
is obtained, which is arranged asymmetrically with respect
to the axial plane of symmetry of the stator iron. The
20 different sizes of the axial projections leads to an axial
force being exerted on the rotor, whose magnet attempts to
o adjust itself symmetrically to the stator iron. This force
= is generally rotation position-dependent, e.g. because the
air gap between the rotor and the stator does not have the
25 same dimensions throughout. This can lead to the
aforementioned electromagnetically produced noise.
However, .in a further development of the invention, this
can be counteracted in such an asymmetrical arrangément in
that the stator carries an end plate, which co-operates
30 with the rotor magnet for the axial symmetrization of the
magnetic field and preferably defines at least part of the

~air gap in the vicinity of the larger projection.

In an embodiment, electromagnetically caused noise can



In an enbodi ment, el ectromagnetically caused noi se can -5- be reduced in
that, in the vicinity of the |arger axial projection, the induction in the
central part' of the rotor magnetic poles is made at | east zonally weaker
than in the margi nal areas of said poles adjacent to the pole 5 cl earances.
This also ensures an axial force symetrization, together with a reliable
response or operation of the rotation=9pesition sensors. What is decisive is
that the magnetic conponents of 10 the rotor and stator are arranged

symetrically to one another, i.e. that a magnetic synnetrization t akes
place in syeh A4iRed NG 'érlhec SLi'H Yhd RA RIS IoF %‘eafl Rt meen the
rotor and the stator are as small as p035|bl and preferably zero in the

case of t h@mjmugomu ttthed iI@UCtrfhWDrin Riiso diendimed parthefhrtheemotawent i on
i1l h [ f h
\émccorrpg;\a ng raW| n(fQﬁ%Csr Iiﬁq‘%&y q\}ﬁﬁlg%fSter\?g ‘getgg(?[r?cﬁ{ ?)?th d:?}%/ee

not or of thengmzait iagreasaaf Fsag}d Zaailas/\@dmmth @o dhehgidleof a second

enbodi dr|ve th | t|on Fig. 1 there is shown

in sec on 2- NS i {TD@\ %é‘r#e% S e%‘é‘rs?ﬁ goré:%a hard di sk storage
drive. Thi sydnnem-iwatidh [ r‘lmqurezt s th @& ired iahiler r2siponsey oxr

subst anti al sha shaped rotor 3. A shaft 5 30 S

connect ed z?tpy ﬁﬁf&aﬁhﬁ% qusﬁ.éﬁt?&ésegs&rst *he rotor 3. The shaft

5 is supported in ball bearlngs 6 and 7. The outer rings of these bal
bearings. 8. 7, 2WhaPYY Ehlbd Ut A Rhetld Utptanards
10 the rotor and stator are arranged symmetrically to one
another, i.e. that a magnetic symmetrization takes place in e
such a way that the sum of the magnetic axial forces
between the rotor and the stator are as small as possible
and preferably zerc in the case of the finally fitted

15 motor.

Embodiments of the present invention will hereinafter
be described, by way of example, with reference to the
accompanying drawings, in which:-

20
Fig. 1 shows a section of a drive motor of the
invention, and '
Fig. 2 shows a section of half of a second embodiment =
of a drive motor of the invention.
25

In Fig. 1 there is shown in section a drive unit 1,

which serves for example as a hard disk storage drive.

This drive unit 1 incorporates a drive motor 2 having a

substantially cup-shaped or bell-shaped rotor 3. A shaft 5
30 is connected at one end to the centre of the base 4 of the

rotor 3. The shaft 5 is supported in ball bearings 6 and

7. The outer rings of these ball bearings 6, 7 are mounted

on a mounting flange 8 and are arranged concentrically.

To the upper ball



To the upper ball -6- bearing 7 there is connected a ferro-fluidic seal
9. whi ch - prevents l.iguid or solid particles fromentering in an axi al
direction the "clean-room' environnent fromthe notor environment. A hub 11
is connected rigidly to 05 the end of the shaft 5 renmote fromits end
connected to the rotor 3. Hard storage dISES (not shown) can be nounted on
this hub 11, for exanple. A shielding ring 13 and a plate 14, for exanpl e,

a 10 printed Bb&?&hb ?Oéﬁéreaiﬁ &SﬁﬁéEEQd“htbéPré—E§9Q§§c13eéP ghe i nner
wal |l of the flange and are enbedded therein by ot-setti

t herno-setting, ¥ 1FbsP€ﬁVBFt§n6EEBFd59FtﬁﬁiédaEﬂEEFGEesA%ﬁa?de%ﬁﬁrfﬁggh
plastics materi ah k& Ek@é@rébfé‘cﬁwﬁléﬁé aaléaﬁ-f:usmmneﬁalromdé]ﬁslfeem I n

this way, a unitary or _one piece [ 0 rlsed t he.conngction
of the tiange 8tAPiHOFRE ERVAFANRGRFr ngkiaSh ke EF ERhBSRLEY ot 161450 ES
stator 15. 0Phe adbeendeofsthetsbdﬁteﬂ remotalfrom pastend coenectedoftoa gap
17 defined bet | gnge e hge W ndi ng

of the stator wgﬁg %E%oglge nH§r§ gﬁgrggrcu¥%ﬁgoarap ?ﬁo%ﬁ ?%lﬁg ring and
t he wi ndi ng mhlmhunésdbGEnthéauhﬂbdlbp f@rnGMﬁmP%ereplaced by a generous '

application of plastlcs naterlal preferably hot-setting adhesive. The one

pi ece part (8, 25 now fornmed_ i s a, poor_soupd transducer
because of its |ncreﬁs§31ﬁégbﬂg Ehﬁgl 3 ?ﬁeréagégt?ib?di 9r %ﬁEPPﬁ?S a
provi des al@i stpﬂﬁ;htédl streeflicboand, Taegestateivéanwibahinns #dcesst he

T6 can al'so be fhi FBO APEREoVALL: SF R CF FafSe nbtha, S5F, SuFSgadacors o
or gaps betweenthaeednubyiwgyfbdfingeh8tasetthrgwi adthgrod-sebtingior 15 are
~ fusion or another suitable adhesive. A hard and tough
plastics material is preferably provided as the fusion
15 adhesive. 1In this Way, a unitary or one piece part is
formed comprised by the connection of the flange 8 with
the shielding ring 13, the circuit board 14 and a stator
15. The adhesive is introduced into all or part of the
area of a gap 17 defined between the flange 8 and a
20 winding head 16 of the winding of the stator 15. The
glueing of the circuit board, the shielding ring and the
winding which has been required up to now, is replaced
by a generous application of plastics material,
preferably hot-setting adhesive. The one piece part (8,
25 13, 14, 15) now formed is a poor sound transducer
because of its increased weight and its increased
rigidity, and this provides a distinct noise reduction.
' The stator laminations 19 of the stator 15 are
generally grooved, as indicéted at 18, and these grooves
30 18 can also be filled with plastics material.

Most or all of any cavities or gaps between the
mounting flange 8 and the winding of the stator 15 are
also filled, either partially or wholly, with plastics

35 material.



also filled, either partially or wholly, with plastics 35 materi al .

-7- Dependi ng upon the size and construction of the notor 2, a partial
casting or nmoulding with plastics material is sufficient. It has been found
to be advantageous to apply the plastics annularly coaxially 05 ar ound
the point of rotation of the notor. The primted circuit board 14 and/ Q@ the
shielding ring 13 arranged between the flange 8 and the w nding head 16 are
cast or noul ded part |Q§|nepdamger\mq1elb,hamawe1@nd Flonstinuctimne i they

partial casting dB9 Suff iGants g *Pg%gﬂ?dg{ﬁmﬁaeulgg pch},q:sldges whi ch

can be introduced wth a d SI evice a sui tabl e for the
casting or noul m%@rlaﬂhé%%%l%% nd Hé\ﬂ%é’%tﬁ%@ °e2:6?nom cal use

of material. 15 AAvAItERs rﬁ&grhqﬁplqz r@ié)rplrmmis Zhnriwl st eyvak fal Iyhe

i nner surf of a S anti al | dri.cal of the rotor 3. One end
surface of e o %‘P%{énr%\‘ﬁ’}t V%I)&bﬁat“@%i’ %t the edge of the
cyllndrlcal mall at the open end of the rotor 3. The opposite end

surface of the rot or ,ﬂ%qrh] i :fxoélﬂ}‘?tlftﬁztd) “‘%dd‘ %féﬁf‘e Y&ig the

base of the rotor 3 by a tics lay 22, for exanple, of
a hot-setting adhag 8 a@tmgqshrh%twen Hé’lq dilangs cearﬁfbﬁ dheingding oyer ed

poi nt-like, annyyd Ve raAd dldst Yr HKeldddpdpe &f é}{@ﬁtépﬁ wBMer s.
The connecti¢N1cﬁ the rotor 3 and the rotor na neI Iasilcs
material to TorRRSLFES At I3L ot BAKRY & ?’é‘éﬂj néf %D

noi se reducti onnan3p ddss.2 siws-esaempruammsmlm cardrbeve unit
introduced with a dosing device are particularly
suitable for the casting or moulding. The use of a
dosing device enables an economical use of material.
15
A permanent magnetic rotor magnet 21 is fastened to
the inner surface of a substantially cylindrical wall
of the rotor 3. One end surface of the rotor magnet 21
terminates approximately at the edge of the cylindrical
20 wall at the open end of the rotor 3. The opposite end
surface of the rotor magnet 21 is connected to the inner
surface 23 of the base of the rotor 3 by a hard and
tough plastics layer 22, for example, of a hot-setting
adhesive. Other parts of the rotor 3 can also be
25 covered point-like, annularly, radially or sheetlike by
means of plastics layers. The connection of the rotor 3 ~
and the rotor magnet 21 by means of plastics material to
form a substantially one piece rotor part leads to
further noise reductions. '
30
Fig. 2 shows a second embodiment of a drive unit
including a drive motor 30 having a substantially
cup-shaped or bell-shaped rotor 33. The shaft 5 is
substantially centrally mounted and fixed to the
35 mounting flange 8. The inner rings of the axially
spaced ball bearings 6, 7 are rigidly mounted on the



including a drive notor 30 having a substantially‘cup-shaped ar:bell-shaped
rotor 33. The shaft 5 is substantially centrally mounted and fixed to the
35 . nounting flange 8. The inner rings of the axially spaced bal
bearings.6, 7 are rigidly nmounted on the -8- shaft 5. The outer rings of
the ball bearings 6, 7 are nounted atga predet erm ned spacing on the inner
wal | 34 of the central bore of hub 117" The hub 11 has a first projection 35
“extending centrally into the base of the 5 bell-shaped rotor 33 and is
rigidly connected thereto. A second.prgkection 36 of the_hup 11 extends

into an aRhafkrSgroBhe Owter EANGAnQFaFhBaPelisbearingfafed’gdpdef i ned

* bet ween theuntedeati anpiédendriminednspbaingr onveh87innes wald Bdbpdi nt h
packing. {hg gentrah §BE§ 8t his 320Ul #hoPRUb 10 nadSal gakbyed rigidly toa

hub-1i ke projection S or t e,nDuntlng igange 8. ﬁta-or Iaglg tions 19,

pr ef er abl PEPHSEREORAR SETENGLBEY E6NEFaLkY of PEREDPE, PEFE PExEB®wi th the

wi ndi Bg tbelheshagedl rotber 38i dedofist hégadhul apnpectedstheetoet t Ang

adhesive ggcandi pieYerkiBhaski 6% ikhel REBI 18dekBendsNiatbhandannbiaket ween
t he flange-si ded ndi n

head,16 and_t i npe |l qf a reces 2 of the
f1 ange 8.959889e?$39 k 8kt 8BBYLRR  PRRE EEUntRng'ggaPﬁg ﬁBPo?e?%§ﬁ§the
"cl ean- r obetweeani thenprpjestirnadgeandnthaecanppderrbarporeadi/ngcks dfe

Fangeningaﬂﬁasyfsﬁtﬁpphb&dnbo atrhkheenetal BBre 8€sehebadnubaki part al so
ea (0] (0]

a,geduction .t he.noise_ | evel h i ggnt cagearding to
Fig.19. Iﬁét 8d 6Feﬂof}9éﬁayn§°a8h§§§vé%két8%?§Sﬁgggﬁcgscgﬁ %égused for the
sound- danpennkgngofitepgeos - of Skateor paminagionssl9, prefRaAPlyE, 1Basy to
work casttRe eegmnef ahgrobveat s&acksoEspheeskl yarei Fakka Wwathmehers whose

dianeter Di}3:har g8 SAIPILETal OokRero¥ehabl RKbAbnhERL"phre! BRL 15, DIL
amounts’ t8-at-1dast 7.
Hot-setting adhesive or a different plastics is inserted
15 into the gap 17 between the'flange-sided winding head 16
and the inner wall of a recess 12 of the flange 8. A cover
disk 41 sealing the mounting of the motor from the
"clean-room" environment is arranged on the upper ball
bearing 7. The dampening measures applied to at the rotor
20 described in Fig. 1 also lead to a reduction of the noise

level with the embodiment according to Fig. 2.

Instead of hot-setting adhesive, other plastics can be
used for the sound-dampening connection of motor parts as,
25 for example, easy to work casting resins.

The invention is especially suitable for motors whose
diameter D is large compared to the over-all axial length
L, that is, D/L amounts to at least 2.

30
It will be appreciated that modifications and
variations to the invention as described and illustrated
can be made.
35 The motor claimed and illustrated herein is also

described and illustrated in our copending application No.
2256975 which was divided out of the present application
and which claims protection for a drive motor of the
external rotor type.

40



30 It will

be appreciated that nodifications and variations, to the

i nvention as described and illustrated can be nuade.;35°. : ‘The not or -~
claimed and illustrated herein is al so described and iklustrated in our
copendi ng application No. 2256975 which was divided out of the present
application and which clains protection for a drive notor of the exterpal

rotor type

. 40 * C L M S * C-A46 1. m t he
external rotor type conprising a shaft defini n ‘ H“I‘ﬂ“m a stator
carrying a wnding 5 arranged substantially coaX|aIHy el &ti Ve to said

central axis, and a rotor arranged sulggipaMg ally coaxially relative to said
central axis and to be external relative to, and to substantially surround,
said stator wi nding, wherein a nmounting flange supporting said stator is
arranged 1Q. suwbdmine andtor ocalkithe yextrrnal erqtos diype azonptisiag,a and

wherein theg

PN 4 %ﬂ&éyréff@S Dl stk Ltf 1% Skl ”t i ng

flange is filled wth pliastics such that  said nDuntln fIa e and sa

stator Yare

amanged & %télfh"eiﬁ?rlééec‘lﬁ‘ﬁ’tal% zelatiye 30 A344 GrAtEal

brushl ess rtiay, cdnd hee ¥t reatramged $qhmtdrakda@.§a coaExiia Iy f:}eangﬁvm ch

has an areg &1 of
t he notor, d,\g sal ﬁ%ﬁ]ﬁ hélﬁjf%/a%]ﬁ%gg%l ng i conn%’g*t‘g%l to %Hméo
t ube- shape BUREHA Jéhﬁﬂrr‘&‘%qatﬁﬁlq:a'i‘ia}ﬁ% winging nghaxed, dunt ed on

said nmount Irrl’tﬁxrf'& eﬂamgb suptertiieg ghiditatoe b Asrdje stator, the
rotor yfpi NGy il s & ) LIy ol 1660 0o DB b ohh a0
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wherein the space between facing surfaces of said stator
and said mounting flange is filled with plastics such that
said mounting flange and said stator are effectively a one
piece unit.

2. An axially short, brushless motor of the external
rotor type having a mounting flange which has an area which
is relatively large as compared to the axial extent of the
motor, and said mounting flange being rigidly connected to
a tube-shaped bearing element, a stator carrying a winding
being mounted on said mounting flange, and a rotor being
rotatable about said stator, the rotor being held by a
shaft which is fixed to the centre of the rotor and which
extends coaxially longitudinally through said bearing
element, wherein the space between an inner wall of the
flange and at least one flange-sided winding head of the
winding of the stator is filled with plastics so that the
flange forms a one piece unit with the stator and with any
intermediate elements situated within said space.

3. An axially short, brushless motor of the external
rotor type having a mounting flange which has an area which
is relatively large as compared to the axial extent of the
motor, said mounting flange being rigidly connected to a
stationary shaft, a stator carrying a winding being
connected to said mounting flange, and a rotor being
supported by a bearing element through which said shaft
extends for rotation about said shaft and about said

<



extends coaxially longitudinally through said bearing 25 ,;eLenent, wherein
t he space between an .nner wall of the flange and at i‘east;one flange-sided
wi ndi ng head of the winding of the stator is filled wiith pfastics. so that
the fl ange forns a one piece unit with the stator and wi th any i nternedi at e
elemegts situated within said space. 30 3. An axi ﬂmmmn | ess
notor of the external rotor type havi-i-a nmounti ng Wmi an area
: which is relatively large as conpared to the axial eXtent f * he netor,
said nounting flange being rigidly connected to a 35 stationary shaft a

- st?torbcaréfaeera %eha%mﬁ ’Qﬁé”QpEEEHFQ%ﬁQeﬁOaﬁﬁaiﬁnéPUﬂélﬂgof| eﬁﬁeftandta |
s+ rotor bein or el enen y C shaft extends
for rotatlg% 8 ugn aFﬂgsHé?glﬁﬂd fpbhe §§?ﬁo ’1d 6¥Tieg 2Lk * C L M
S * statoplashécslaothhatpahe btangenfarms naconecgpiecé whitfwabbethed t he
wi nding of cthestator is filled with plastics so that the flange forms a
one plece un|t Wth the stator. 5 4. A motor as claimed in any preceding

claimSwherein in the plastics material is applied coaxially in annul ar
f orm ar ound. theApmoﬂbrOésrelaiméd oh ahe ﬁﬁé@édld@ cl®im, whedédn oA

clainmed in.gRy.,p n e t and

t he flangetﬁé g% ﬂagéﬁi$1r£? éggf%é %%%%%lg;mﬁﬁ + ?c§§9 . A
nmot or as c@ﬁ@ﬁ@@ thean9iﬁte@§d¥ﬁ§atlgnn?fmh@$emﬁt%r15 conductor pl ate
and/or a shielding ring is located in said space between the flange and the
statoy,and_is oy ar artla entirely cas ded mnth tics on
pot h L9 dess+ 20 A Aot it fleinga f; and ¥redageds hadhe WerniR Firen
t he . space between the stator and the flange is partially or

N\ entirely cast or moulded with plastics.

_ 6. A motor as claimed in any preceding claim, wherein a
15 conductor plate and/or a shielding ring is located in said
space between the flange and the stator and is or are
partially or entirely cast or moulded with plastics on both

sides.

20 7. A motor as claimed in any preceding claim, wherein the
stator is laminated, the laminations thereof are grooved
and said grooves are also, at least partially, filled with
plastics.

. 25 8. A motor as claimed in any preceding claim, wherein
said rotor is substantially bell-shaped, and parts of the
rotor are connected to each other by a plastics layer,
wherein the layer is applied point-like, annularly,

- radially, or sheetlike.
30 |
9. A motor as claimed in Claim 8, wherein the bottom
surface of said bell-shaped rotor is connected to a face of
a rotor magnet by way of a plastics layer.

35 10. A motor as claimed in any preceding claim, wherein the
plastics used for the connection or the surrounding of
motor parts is an easy to work casting resin.



stator is lamnated, the |am nations thereof are grooved and said grooves
are also, at least partially, filled with plastics. 25 . 8. A notor as
claimed in any preceding claim wherein said rotor is substantially

bel | -shaped, and parts of the rotor are conn 'Il m r by a

pl astics layer, wherein the layer is appli edeimimtmmlm(ﬂ ﬂ Farl Y, v
radially, or sheetlike. 30 9. A notetlas clainéd tn € at m'8, wherein the
bottom surface of said bell-shaped rotor is connected to a face of a rotor
magnet by way of a plastics layer. 35 10. A notor as clained in any

preceding g @i Ma WISESE Mad K1 Pmed | 6F A bf T1ddims QORed) Ghexredhe
surroundi ng of notor parts |s_an easy to work casti resin.
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the plasti GotsebdPtsthe &mpecsévralle tadhesiveundi ng of notor parts is a
hot - sett abl e adhesive. 5 12. A notor as clained in Caim1ll, wherein the
hot - sett abl e adhesive is injected by neans of a dosing device. 13. An
electris nu2sr as mdtoneasiclainedrimeClaimclhi rwhexein\gkeein the magnetic
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anot her . antialiy as hereinbefore described with
ref erence tdevieeacconpanyi ng drawi ngs. 15

13. An electric motor as claimed in any preceding claim,
10 wherein the magnetic components of the rotor and stator are
arranged symmetrically to one another.

14. A drive motor subétantially as hereinbefore described
with reference to the accompanying drawings.
15




