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A LOW PRCFI LE PERVMANENT MAGNET SYNCHRONOUS MOTOR W TH
SEGQVENT STRUCTURE Field of the Invention This

WO nooensdgen rel ates to an el ectromagneti ¢ not or PCTVBGE08/000167
particularly, this invention relates to a stator in
the el ectromagnetic notor. Still nore particul ar

AR PROEERBRMANEMTMAGNET SENGHROBPUS BRI WS SENT
wi ndi ngs, and each of t res having teeth that
extend through the wi ndgﬁﬁgggwgeaffront nggnets on a
rotor. Sunmary of the Prior Art A permanent nagnet
synchronous notor is an el ectronmagneti c notor
typically used in a Gigkoftht Wvestisii em The not or
rotates a di sk under a read and/or wite head to read
datiginberoion aiatew totae etbatandgoeticireotai. Sore pagtictiodthid ipgentien relates to
evolve, nore nenory is often needed in the proceSS|n9
a statos jnsthe pigctemagasticcrator- 8¥ltrente parEcuaTyLAE iRyEniipBIielptgs toniyp stator cores
can be provided in syste er
e"°'°5¥99rﬂ‘(ﬂﬁ’ﬂ”9g’fa"§’p§€°é’ i WS Teug S gl S ratel e gypgins and
Thus, those skilled in the art desire to
aﬁrontmagnetsmﬁg&osrl ze of a disk drive to allow a greater
nunber of disk drives to be placed in a system where
space is at a premumin the system One obstacle to
reduci ng the size oBumndnsdfthe Piier Ak a st at or assenbly
for the electromagnetic notor that spins the nmedia in
t Mepeinanest magnet synehrerous wiorts| ap ql@tra“mwbm@tﬁ't typigaly used in a disk
interacts with magnets on a rotor

arve ST STTé HBSPEY pok e PR, G eR) Bret i Sn e dat
to the d| gecnl%ﬁo Ie% évrc]) ve, t%g\'teorﬁ? IE?S eptdﬁe{égéd n'netﬁg Fg)rocessmg systems of

fl CI ent ace between O assure

devnce@ldfgﬂ '?f?er‘:smouqlﬁ PP HRECeNBYE phSide8 & @ystéﬁels%btéﬁmﬁéd B the amount
stator assenbly is to provide teeth on one stator

of spa&h& theldi@ atablb fe xtidihalt disk@igds. The, thbsedikiigdinaimedart desire to reduce
affront the magnets on the rotor. There is contact

the sizb of awieindrive & @lowangreaterawmop b disk drives dele pigced finga system where space
wi ndi ngs. One exanple of this proposed systemis

is ataﬂreg‘&"b%’éréfﬁyﬁte@r ngapore Patent Application
20007037820-3 filed 25 May 2007. In the proposed
system

One obstacle to reducing the size of a disk drive is a stator assembly for the electromagnetic
motor that spins the media in the drive. The stator assembly is a component that interacts with
magnets on a rotor to spin the media. It is a problem to reduce the size of a stator because of

windings in the stator. The windings need sufficient space between turns to assure proper alignment.

One purposed way to reduce the size of a stator assembly is to provide teeth on one stator
core. The teeth extend through the windings and affront the magnets on the rotor. There is contact
between stator cores on opposite sides of the windings. One example of this proposed system is
disclosed in Singapore Patent Application 20007037820-3 filed 25 May 2007. In the proposed system,
the stator assembly has a first stator core and a second stator core on opposing sides of the windings.
One stator core has teeth that extend through the windings affronting the magnet. Couplings that

extend through the windings provide contact between the stator cores.
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the stator assenbly has a first stator core and a
second stator core on opposing sides of the w ndings.
W@n@98s@tDr core has teeth that extend throughP@h8G2008/000167

wi ndi ngs affronting the magnet. Couplings that extend

t hrough the w ndi ngs provi de contact between the

stator cores.One problemw th this proposed sol ution

is the nunber of teeth needed enerate the nee

ePag Predlambity &'y 8508%559 PEFo e rEmog fofeh ed § generate the

] 8 [ i

neede@elgal;o %g?é {;]e% p(g‘ er oafm&g mS %mrﬁ EJ [ﬁﬁé;l%alr%zlgé& elghteen

°s AUND teet t eet
stator Ie@ihnT@Pr@viaéTﬂJlé numbBi &F tEcth) SI%Steéth%Jsﬁﬁ fRintadd B@alMihfstdaBses the teeth
nerabl e to breakage doi ng manufacture and use.
to be bFiftléand tvlloerable ka bréakdge doiidrearaufdctupe endsdsiel Thust thosei shifjed io the art are
desi gn new stator assenblies that allow the size of
still Strch\G telgsion new skator pesambies thtidlew Heisirg ofithe slfYecto g geduced while being
rOV|ng notor_efficiency. Summary of the Invention
duw”%ﬁghgwsv gﬁﬁﬂrﬁﬁﬂgpyproblens are sol ved and an advance
inthe art is made by a stator assenbly for an
el ectronmagnetic notor in accordance with this
i nvention. A statorsaamaridfihd IRvaftear dance with this
i nvention has teeth on both stator cores that extend
t M@ digdvetdne ottien giobi@ms =t eoladivaniat angadveficean stteasrbis made by a stator
accordance with this invention is that the nunber of
assembly forh am etedieainaanetisr motod i @qffefdﬁ@@e‘siﬁhﬂ‘jﬁ avengen- o Angiloy @ssembly in

sooor oS0 b G G ol b lePe U Hamos. ore
advan{ag [ ?P [ ?tat-cl)_rh % alcco(r:éa%?éc’ @\q’l %lsqr%/e%on Lbﬁla{ tﬂg pmgalf)?ie{hr}%e?ed to provide

ess susce er teeth

the ne@@é@grytenﬁztrg‘ﬁﬁ)tttb RARL & 1eb® trﬁﬁ%&ﬂ@& Wtﬁ‘e Yéélhc\herb HnlyUdoindefd to one
reduce production costs of an el ectromagnetic notor.

stator kéte AT thareeh wdybeeti@ei|Tas ncessbedisipe ot theaéeth makes the teeth less
i nvention, a stator assenbly is configured in the
susceftiolel to\hrqagageahwew tedth @lsg tmeke theatesib rAghipr teamankfagiyrenyiickhin turn can
conductive material, a first stator core, and a second
reducesgraqustionG9pis of PR EIEGAMABPRIS MA%- | ocat ed bet ween t he
first and second stator cores. The first stator core
has teeth extending through a | ayer defined the

i
ext enﬂgac'ncemﬁ ew embRiREntEEtRs Rl&RioR 3Sstdt&&dsBembly is configured

ing through the [ayer defined by the wi ndings.

in the NGRS Mbhrer. THesstateraisbently Rasdviadiigs@f cérdectbasmgerialf a filsestator core,
respective stator cores substantially perpendicular to
and a sécond atbor gorg. e wioqﬁogsaarqmgat@d between the first and second stator cores. The

first stator core has teeth extending through a layer defined the windings. The second stator core also
has teeth extending through the layer defined by the windings. Preferably, the teeth extend out of the

bases of the respective stator cores substantially perpendicular to the base and affront a magnet.

In some exemplary embodiments, the windings are a conductive coil. In other embodiments,
the windings are comprised of multiple printed circuit boards. The windings may have a plurality of
openings defined through the windings. Couplings from either stator core may then extend through
the openings through the windings to cause contact between the two stator cores and magnetic field

link with windings. The windings may have an opening in the centre of the windings to allow a rotor to
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In sone exenplary enbodi nents, the windings are a
conductive coil. In other enbodi nents, the w ndings
w@e@adisp? i sed of nultiple printed circuit boaP@BESGXI08000167
wi ndi ngs may have a plurality of openings defined
through the windings. Couplings fromeither stator
be insertaddnsifigythe praningxThrentgeth prﬁhertwréawwsq B ghowghehe centre
wi ndi ngs to cayuse contact between th st.at
opening FTHRRERRSS Vesth IR AT AIRIAKETR T, FHIEHG LW aR R S RAP G Giher sator
n opening in the centre of the windings to
cmeo”$¥ uﬁ%ﬁ %tor tobe inserted inside the opening. The
teeth fron1e|ther stator core nmay al so extend through
the centre opening. Furthernore, teeth fromeither
strat@iie exsnelanpymbadivants,t thevdirstl Stagom ccoco hdsacduplings totdeatact with the
stator core outside windings. In sone exenplary
secong satedicarenT ke cquplings jare eoupting i§pthdbrteexiead opap if?f@s'? kage of the first
contact with the second ﬁaator core. Th COU@IIH

sior GRS Peertrnoiielextiol o fArel Thonbimine spaBIoog fie gpgh alaned
with onse cro%})hn rgtﬁ]%e se%5r1ed sitﬁwacro%%o tcg.%e%grﬁgﬁ dl'hﬁtcﬁsdﬁ ?s;rﬂge)ﬁ.) Jnrhhsurface of

e couplings are eac

the bdl& eanclﬁﬁtm bays Ju'ir@ﬁﬂdﬁrﬁea S&raNshehh @l Bralddl dulsidedpiFitheter of the first
contact. The couplings may be on a surface of the

stator béte eDepandingspio ehecthgddisnent, therekitin of the Grahdtatad coopmay bgon the surface
al ong an outside perineter of the first stator core.

of the Brsecateriaribe inprs metimetere alpamitheresrire opening, eealgngdiie euiRs PEAimeler-
stator core may be on the surface of the base, along
t he inner perineter, along the centre opening, or

2 rpgo pa %tllgru %rﬁtr)od?n?e;né{‘[% ﬁ tistétgr (%Qg’ |sg‘§£c}e ogléh%:bp r{)ortlon and a lower

portior? GhE iuBskr 2RE! Idkel PYRSNSRRAY 6@&nstm%%dtfm§egﬁ{éﬂts| Qéléﬁrsegment having a
portions nmay be constructed from segnents. Each

base Wi gd®0ih dhd\d EWiplihghB6ta thid febthaant @otiplingedtesd auwqrt itoveprds the second
Both the teeth and coupling extend outward towards the

stator s@re.Ofrhe segraenty are GpRfigurEH do fitdepethet to farmethe Gist statar eate hayingjupper and
together to formthe first stator core having upper

lower pgféPNB-ower portions. In sone enmbodi nents, a second
stator core is configured in the follomﬁng manner. The
second core has a second set of teeth conmponents that
ef BonfrX bRABGLIMAH Y gécom QIR ot Rl coﬁﬁkﬁ'&cﬁ ﬁgmﬁﬂﬁngtrﬂzﬁmer The
wi ndi ngs. Each one of the second set of teeth

secon€ Q6FR A& Alsecdnd sat bfaB&H compdhepid isat ieicH &@eridi dusiardsefrond b first surface
teeth of the first stator core. The teeth may be on

towardslitee widgjegsoEadhivee pfitbe second set hbteeth gemponepte isi aligned with gaps in the first .

set of teeth of the first stator core. The teeth may be on the edge of the inside of the centre opening,

in the middle of the base or on the outer perimeter depending on the embodiment.

The second stator core also has couplings that promote contact of the second stator core with
the first stator core. In some embodiments, the couplings are coupling teeth that extend outward from
the first surface of the second stator core towards the first stator core. The coupling teeth extend

through openings in the windings and contact coupling teeth of the first stator core.
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in the mddle of the base or on the outer perineter

dependi ng on the enbodi nent. The second stator core
w@bmo/1b@s2 coupl i ngs that pronote contact of theCESCINE000167

stator core with the first stator core. In sone

enbodi ments, the couplings are coupling teeth that

ewt B paftiiar gabedme@nihe fist strios tzorg lfr’f‘a‘@eOf(?PQ'f‘ﬁés d@elpfggment has at
ator core towards the fi tor

least %‘Sd?ﬂ‘h A cAEipe loote g Pfﬁf%ﬁfa t?XS’B%ﬂ’V °F'H"e{‘ﬁw8""?ﬂ FREMegLhas two
t
teeth a?g;%:ogﬁf i ?sta ?f%gﬁ@ &%E:é])ftﬁg Q?]g‘?r(epl d sttgés %ozj Im?; t@%l?fg oﬁ?‘eﬁ%ﬂt& edge of
mese@{aﬁegnents Each segnment has at |east one tooth and
coupling tooth. In a preferred exenpl ary enbodi nent,
each segnent has two teeth at opposing sides of an
i nner edge of the segnent and the coupling tooth is on
the outer edge ofBriehBesgsigtiomef thepPrawingsescr | ptl on of
t he EXamnngs The above and ot her_ features

aafeﬁaﬁtzoaa gud giherfeage 3pd adepiRgRs, o S ReLoRaEARE afcpifance wih thi
mventnan are depctng&} in Jaro m%n%gﬁrécﬁﬁgcr,‘p rf;]'n% s‘ug\“ ﬂ\{“tﬂ‘gllo%{g%'rgmﬁr%s

I'on an Wi ng draw n

FF@M’BQ |ﬂuslr£ttnﬁsat vidW bing, d@ts\ﬂe@iﬂaﬁfele@t?on@é&éﬁcds%ln@lfe n@cﬂor having a stator

el ectromagneti c spindle notor having a stator assenbly
assemblR ircaxcariatan aeth wh Blabadimenbidis iadtioof this i nventi on;

Figure 2 illustrating an expl oded vi ew of conponents

oFigure itustratingamerypledddcvievnefomppnaits of therplepiromagnetiemgter hown in

3 illustrating top view of the upper portion of the
Figureflj r st stator core in accordance with the stator

fi .
l§| urrg% |I¥Js§ zl?'lltr)\\é:’rt]o IvrI]ew (I)f%ro p%"rf’é’ﬁlﬁg %Fe {rﬁe gilbsr %t%atgﬁéo([ﬁ%'ta%%)r@ance with the

statoréésérﬁBl §ﬁcﬁ¢n%ﬁ?.f?é’ shown in Figure 3; Figure 5
11Tu ratlng op view of the [ower portion of the

f Figere 4SMudir&ting @adEviévi ofacsgmaatiut eheWipbér pohien st té Onst stator core shown
assenbly shown in figure 2; Figure 6 illustrating a
in Figuteop vi ew of a segnent of the Iomer portion of the

first stator core shown in Figur
Figure 5 illustrating top view of the lower portion of the f rst stator core in accordance with the

stator assembly shown in figure 2;

Figure 6 illustrating a top view of a segment of the lower portion of the first stator core shown
in Figure 5;

Fig_ure 7 illustrating a top view of the first stator core formed by the upper portion and lower
position in accordance with the stator assembly shown in figure 2 to 6;

Figure 8 illustrating a top view of a second stator core shown in Figure 2;

Figure 9 illustrating a top view of a segment of the second stator core shown in Figure 8;

Figure 10 illustrating a cross section of the electromagnetic motor shown in Figure 1;

Figure 11 illustrating a top view of an alternative second stator core in accordance with this
invention;

Figure 12 illustrating a top view of another alternative second stator core in accordance with

this invention;
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Figure 7 illustrating a top view of the first stator
core forned by the upper portion and | ower position in
waewonsi@aere with the stator assenbly shown in PCSGE0R000167

to 6; Figure 8 illustrating a top view of a second

stator core shown in Figure 2; Figure 9 illustrating a

t Bjgurei Buillustrating selgprwiew affantaifernative sirgtramagnetic @etor ins3rsidance with
in Figure 8 Figure 10 illustrating a cross section of

tmsm%ﬁ@”@?%ktronagnetlc notor shown in Figure 1; Figure 11
Hg#l%tM?Fust nﬁa ‘o@Q/ieW ?Win% n\%‘?{ﬁ %ﬁﬂn@é‘&lhﬁ’rﬂ.ﬁ%ﬂ%
ore accor dance I's 1nvention, Figure
12 illustrating a top view of another alternative
second stator core in accordance with this invention;
Figure 13 illustrati npetaildddpeseiigtionof an al ternative
el ectromagnetic notor in accordance with this
i Mbiefmvensian rejates tpuagm*e@trqmagnlellqmptpaMorﬁgpaatw@ﬂy,\ﬁh'%wvwon relates to
wi ndi ngs in accordance with this invention Deta

a statqgggwqdﬂpp mhq-ﬁlpgtrqnwgﬁtclrmﬂorr %trllt,ﬁ]cgg p?chuéﬁﬁly, this mventnon relates to two
stator FCH‘% %rtc% %tm % m?s)tw(% ea(%) gf ?hep S‘?%tér C%Has %é\lnprfﬂgtegtlﬂ tﬁa{t extend through the

reI at or
windin§d 864 5RERAH %égﬁet%ﬁ Qf rotoPt for lpurfPBsed d@%faht’ycéﬂ akn¥nt sthB\lvﬁ in different
nvention relates to two stator cores enclosing the
drawindgb R@ivag the\whinb rédéreficeQiumiclsbthedughidul the dragdnghavi ng teeth
that extend through the wi ndings and affronting
magnets on a rotor. For purposes of clarity, an
el ement shown in different dramnngs IS given the sane

r &ig fruensien FIFRSAP SiAr GERATEI TOT 30erI R aMpRG LS iy Rich as a permanent

magneé IS%F%IB?%& dﬁcg?ral%sg r{%Pz?rg Eii tdﬁ\ge gs D @?abmlrgX%g oll;de‘”?l rr]ead{wntes heads. One
skilled 3 lﬁg Bk QML GRS @5t Ht86r és@erﬁblpﬂragcd#&éke \QEH ¥R ifvenfiinthyde used in
nmedi a under ‘read/wites heads. One skilled in the art
other eldrbm&GRAGNDIBER ahl BtheftySdsa Gifculr§ Sekihy a btatoRfE Suct anutas.
with this invention may be used in other
el ectromagnetic notors and other types of circuitry
requiring a stator for such motors. Fig

i Fiowetlriliistratega (ggr@ndaﬁtﬂgorsqsmrmly fgggl@%mg:pqyp motor 100 in accordance

it o SSRFREAPIh b kR lob A B OLGEcn bl B sssemot 110
Magnétgr](l\f‘&j gll;]ovm')] off 9@(&' 4 |H3ra%{ @ﬁrp\‘}vmalﬁésem %havarg-to cause the rotor to rotate

when a current is applied.

Figure 2 is an exploded view of motor 100 in accordance with one exemplary embodiment of
this invention. In the shown embodiment, motor includes rotor 105 which is inserted into an opening
through the stator assembly. The stator assembly comprises the upper layer of the first stator core
120 having an upper layer 200, and lower layer 300; windings 500; and a second stator core 600. In
accordance with this embodiment of the invention, first stator core 120, and second stator core 600,
each have teeth that extend through the layer of windings 500. This configuration allows stator cores
120 and 600 to have greater amounts of base area to integrate in a process that is similar to adhering.
Coupling teeth 212, 312, and 614 on first stator core 120 and second stator 600 form an efficient

magnetic circuit with the teeth 211, 311 and 613 surrounding the magnet. The increase in surface
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Magnets (Not shown) on rotor 105 interact with

wi ndi ngs (Not Shown) to cause the rotor to rotate when
w@2mansaet i s applied. Figure 2 is an expl odedPwi/eee00$/000167

notor 100 in accordance with one exenplary enbodi nent

of this invention. In the shown enbodi nment, notor
area of pachifidest 3tlop1 1o G euToungingriae Mageetinerepsemthg saaterrgnstant and

o R o BFE eo BeeRRETR s

- ving an upper |ayer 200, and | ower |ayer 300;

emma&?ndings 500; and a second stator core 600. In
accordance with this enbodi nent of the invention,
first stator core 120, and second stator core 600,
ebrtheindore Hyaddingttbeth 6¢X be seconth statmy froteh@0l togenumdgr of teeth can be
wi ndi ngs 500. This configuration allows stator cores

reduced {@nifiprntip OO theofirst lator 2R a8 exaprigi AT 8 nitorigwiag §iokt{8} gagnetic pole

_ integrate in a process t is simlar to adhering. .

pars. oGl () SR 21 Sera o (N aegasr b rs et B Hp 4 Tajper20 wie
, t 0 L '

o 8RN Pl AR B B e BeE b0 oo

Since thBGuMTBG Mfirst stht6r defREMRABRIctBased! thaaemitp of 18é wiambs €dn be increased
teeth 211, 311 and 613 surroundi ng the magnet

due toitCredasion of insulatioh dor openiggsaimbuginttle wbdopge far dires¢ampling teeth. Also the
Teeth 2 1 1, 311 and 613 al so reduce eddy current | oss

area ofvpabhcouplingipeth icapeeing shenwindingseis finespasad yhich ipqrepspritiegnechanical
byﬁglacing teeth 613 on second stator core 600, the

strengtf GhHB MYt eet h can be reduced significantly on the
first stator 120. For exanple, in a notor having eight
(8) magnetic pole pairs, eighteen (18) segnents, or
t WGt YsdeRiBly i€ 3&mBRATEA FhowiRd MaRRR e akcBRiahdewithORis embodiment of
stator 120 while only six (6) segnents are needed in a

the inveéhthOUppes patidl 000didirst sthter taeetl R0 Brplaed on tbpsdf dieostatér) Opper portion
are used. Since the nunber of first stator segnents is

200 is g@gﬁwg@mpretqe@ail@glngimﬂtp regprds teFigires)d ﬁ@(§4.é.gwer5@rtion 300 of first stator
i ncreased due to the reduction of insylati n for . .

core 12fhis tfieA Placedh Pelewy RetcAE 0P dvRLROTAB30P e eesftpﬁﬁ ihore &&tjh below with

regard's/_\!tospi thrgse Saarng%. Olf-'i lﬁgggllu\%g&g%hrggc&g 9%1 oF?thsga‘erld%gerﬁ% from upper
mnndPngs i T ner'tase I Ch i ncreases e mechani cal

portionS2d0CAHIt 1IBw& pdrtitR 3B accorlaRéO Witttk Ebotirhént. AN mEIRGY 88D 4r8 placed
a follow ng manner in accordance with this enbodi nent

below Rfvet ftidnrBoeWingings sopee deeritiddam mdROdetdil Helowswithabgerdsr to Figure 14.
core 120 is placed on top of the stator. Upper portion

Second stator core 600 is then placed onto windings 500. A detailed description of second stator core
600 is given below with regards to Figures 8 and 9. One skilled in the art will recognize that the

components may be adhered together or may be held in place by the interlocking components or

other mechanical means. This is a design choice left to those skilled in the art.

Figure 3 illustrates an isolated view of the upper portion 200 of the first stator core 120 in
accordance with one embodiment of this invention. The portion 200 is made of ferrite material.
Although, it is envisioned that those skilled in the art can and will use other soft magnetic materials for
the components of upper portion 200. In this embodiment, upper portion 200 of the first stator core is

made of segments 210, and has teeth 211 arranged concentrically around an opening through which
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200 is described in nore detail belowwth regards to
Figures 3 and 4. Lower portion 300 of first stator
wW@00e/136862 i s t hen pl aced bel ow the core 200. LPUESG2008/000167

portion 300 is described in nore detail below with

regards to Figures 5 and 6. ure 7 illustrates fir
rotor 1%rsenspzeﬂ Sipperpertiop 36%?'8%5%%?&%@19 85t 2 2, {9p equringr tp Wdﬂﬁ"“g 500 and
link and IoMer % t|on 300 in accordance with this
in mgéﬂ%&ﬂ?ﬁ%ﬂ?°fﬁ¥ hgs 500 are placed bel ow | ower

portion 300. Wndings 500 are described in nore detai

below with regards to Figure 14. Second stator core

668urk 4 fibstated| aheegbgMBhto210! srdiupper Sodibn 2D0d Shaidf e@eth 211 extends

description of second stator core 600 is given bel ow
outwards frébm isegpeenti81Q io aFdirgctioe sul@stantialyperp@ndicuiditd b earféca of rgment 210 in

art will recognize that the conponents may be adhered
directiqnayey fem sgpondgiptas §0¢, diogthi2A1 sy fa@édw atPReion ﬁft 9@91“8‘&‘@19@” the inner
ccige o REEB 1 T2 R oaRTEE o PP TR B0 iy ] 267 3h&F netnoa.
The exla{; n#{??]ﬁord?)} ﬁgnd’i’&tdré Qé ﬁg} §9esY n%WmQé ek 'ﬂ)eonlégplﬁerd i %ta'rton 200

rst stator core I'n accordance wth one

enbodi nent of this |nvent|on. The portion 200 is made

of ferrite material. Al though, it is envisioned that

t Ioosgling kodth @tk om sedraerd 210 eatendsndowniwiatds Ussibstantinlyr pespgndicular to a

magnetic materials for the conPonents of up portion
surface g0segment #i0sin diveh eRfogiEn directignnes: topthr 211 o Royrhine 5?2 £Hends downwards

first stator co

through gRpRPNSS 11 Wias ?gér?ﬁga"%gq'i‘?%ﬁ?a:@@ PPy sPatos R aaypine toon
210 mta bgungpnew ug{n% g§ t%@s@wb; 105 erot' %qy 0 pﬁ{ettﬁerfﬁeogxa?cg-%ethod of

as c et or coupling to w nding

manuf&ﬂge BORY & LEHdNNBoid leh t&eIkled indhdart. FORIRAENE; orfel sEMEEIn 4he art will

illustrates one segnent 210 of upper portion 200. One
recognk thee ethér cdldlingxarenotatians tffovanedeouplingsma gerehreng&ildhditiresg are left for a

direction substantially perpendicular to a surface of
designghejerciat thosegskilled iditheeatt i on away from second stator 600.

Tooth 2 11 is forned by a portion of segnent 210 on

the inner edge of segnment 210. Tooth 2 11 may be

f P'PIEE% il §g§%§¥§ ﬁ%\ﬁ gislbp&hpgﬁ%b ‘éch‘Qf fir& Stafd ¥or Y lﬂ? fn accordance

e exac nut acture being a design

with om&ﬁlrﬂe@{ b thi® irfkBRioA Kl dwef Hortibh BdtEis Mdde oERiARé mAGribIOAkHBUGh, it is
on segment 210 extends downwards substantially

envnanﬂedl mﬂdﬁdhdsw gkilled Gn EhesS it fcat eand fwils eigeretiter 26 magnétisematerials for the
opposite direction as tooth 211. Coup Ilng 212 extends
5

compogem efdewks pplruproa@q Irathns&p@milmgnt; lawgyi peetion G0 glibe firgtstator core 120 is

contacts _a coup of second stator"cor d600 through which
made Qfosggrmerﬁ@ }Ooa@chhas tee h 311 arranged concentrically around an opening through whic

rotor 105 is inserted. It has also coupling teeth 312 for coupling the winding 500 and linking with the

second core of the stator 600.

Figure 6 illustrates the structure of one segment 310 of lower portion 300. One of Teeth 311
extends outwards from segment 310 in a direction substantially perpendicular to a surface of segment
310 in direction toward second stator 600. Tooth 311 is formed by a portion of segment 310 on the
inner edge of segment 310. Tooth 311 may be formed by punching, pressing, folding, or any other

method. The exact method of manufacture being a design choice left to one skilled in the art.
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210 may be formed by punching, pressing, folding, or

any ot her nethod. The exact nethod of manufacture
wheimgd@eresi gn choice left to one skilled i n PCESGZINS/000167

Furthernore, one skilled in the art will recognize

that other couplings and | ocations for the couplings

may be changed and these are left for a design choice

f h Kill h
o Sk e "B e S Ao Hhutr o
surfacg of s%ﬂr;ig'rq 3b6] qgecgarnpeaﬁl%&lo\qna% 8)8 ng%%ﬁﬁodf‘@?e x@}"ndsI JHw%wards through

ower portion rrit
an opé%% Wdlngﬁbéd‘gﬁtgébntdck d SouBimgl o‘?'s@ﬂﬂd sfahﬂtcorfemeCouplmg tooth 310
Iled in the art can and will use other soft
may trmgmeéd Oy nminekingl| sreésing, tfbiding oorpeme pther afetticdwdine pexatti ovethod of
300. In this enmbodi nent, | ower portion 300 of the
manuffdtyrg beigg adevigreaoise feftgo pre siillge inghe ak dwahrraom) one skied iRdke art wil

teeth 311 arranged concentyical ]y around an enj n
recognize iy gwewwe'wg? Brctipcalis 1ahe fplngs 1=V pe cppaged acinesd are eftfor a
%%%agpr coupling the wi nding 500 and
e second core of the stator 600. Figure
6 |IIustrates the structure of one segnent 310 of
| ower portion 300. One of Teeth 3 11 extends outwards
f FiQUfe TaISRAtEs BPd@r portich 200radd tdwen partidos 308N itred first stator core 120 of the
per pendi cular to a surface of segnent 310 in direction
stator assembldd. Stvoplind testha21@rand 302 exrej‘@ltqqt foorm a first gidg efdiest gtytoacore 110 to be
portion of segnent 310 on the inner % ﬂe of

inserted jrpidenyiaBingsY ?ﬂsﬂy'"b@ vt Fredingytep Bl fhich §oeopy a6 g ﬁafe 600. In this
embo%g?ﬂgfcg I|n [ee r5420&1 d gﬁ ;}8 gﬁch r”aedeleo)f ?r? t?&%@ﬁ’ 9’0 ommg ends of

e|n eS| one s
adjace'npsergm@nt@'?‘io 9y th @ﬂ) HQ\%J&r %Qe%wﬁ@@iﬁﬁﬁ&hé’?%@nf@ﬁa%}@%ay have a
ownwar ds substantial |y perpendicular to a surface of

single Sdbgﬂﬁﬁﬁedaﬁncbabm sédient @DNe sdillédia ttheodit Wil récoorite Batlthe positions of teeth
Coupl i ng 312 extends downwards through an opening in

on theiirst @hth gecEOIGtatorcbomes 28 @ng 680 efdhgbtategmey be cbanged. Ldngtexpmple of a
core 600. Coupling tooth 310 nax be forne

oo ms@ggn n%fngurr%ﬂ th #8. 7or %§ﬁ3P°6'PPFe?a“|19é¥°r1’Eﬁjde"‘F*ﬁ%ed for the

met hod uf act ur [ f
motor 3 e T B g R Ui Fiofie R Rl fRef®! B SRR st sator
core 1%6180uﬂfﬁe r}%de of Bﬁtﬁﬂgg?a?e% cbRBdneRt \kﬁﬁl()ut%ﬁmlﬁd 'f€b°m ﬁl%qnventlon However,
ocat i ons the Couplings may anged and these
this is Rft@s b@ééugrf&bmétdiﬁ&de@ﬂlllé‘d‘iﬁlrfé%rtf or those skilled in the
art. Figure 7 illustrates upper portion 200 and | ower
portion 300 of the first stator core 120 of the

design c?nonE *opgoset% |II?(]1]

Figure 8 illustrates second stator core 600, which is formed by segments 610 in accordance
with this invention. Second stator core 600 is made of segments 610 aligned concentrically around an
opening for rotor 105. Segments 610 are made of ferrite material and have teeth 613 and 614 formed
at opposing ends of the base on an inner edge defining the rotor opening. Although other soft

magnetic materials may be used. The choice of material is left to those skilled in the art.

Figure 9 illustrates one segment 610. In this embodiment, segment 610 includes two teeth
613 on opposing sides of an inner edge of segment 610. One skilled in the art will recognize that in

other configuration one or more teeth 613 may be placed along the inner edge without departing from
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stator assenbled. Coupling teeth 212 and 312 extend
out froma first side of first stator core 110 to be
w0 n®ensae i nsi de wi ndi ngs 500 and |inked wi th POTSG2008/000167
teeth 614 of second stator core 600. In this
enbodi nent, coupling teeth 212, 312 and 614 are each _
this ingqtien. dfach et testh &3 iextend oytwaEt from reAgedrkIS iBfa il sybstantially
segments 210, 310 and 610, However, it is envj.sioned
perperEigHET B RP AU T SRR TRAGES T it B 15, FRER bt teetn 13
0 e Alon s ar
may 4eckFer 3 FREAng PABRT: (ol o0, Ml shoteeE Therbiett mgthoa of
manufSRG8 Bangh atsin FBiEERf I2bhedRiledRtheadt. t he stator may be
changed. One exanple of a different configuration is
shown in Figures 11 and 12. These portions can al so be
devel oped for the notor has outer rotor, as beingES _
i |Bagls sqggneatbO0haspea of soupting teeth SR piRgeend statorjcgre 600. Each of coupling
envisioned that first stator core 120 coul d be o)
teoh QIR G S LSRN A PRIAHBLIS fEREFE ohg SPHTRLEL] 4F he same
. inven . . -
oros RSB, N gt it L B B8 08 s
500 andllcBhtAéts ERIpnRO&N ot¥iRdt Gltdr Sork APATEGCHINF tHCEHUBIMg SOt 4 May be formed
accordance wth this invention. Second stator core 600
on a s@ymearde1mby peacngt presditg, abidgpedr emnotbat metal.l Yheapwaghanethod of
an opening for rotor 105. Segnments 610 are nmade of _
manuféciyre being adesian eljoicg it th an%sk«'"egtrﬁh@ars Farbere e, prer siilgd igtthe art will
opposi ng ends of the base on an inner edge definjn
recooryedhat R COURIBRR Y OSRIPRITGIE BLALIE S P ke fid thesd are eft for a
. terials sed. The choice of material is left
de&gﬁﬁo?%%géogﬁﬁ%Fgﬁt&% "he art. Figure 9 illustrates one
segnent 610. In this enbodi nent, segnent 610 incl udes
two teeth 613 on opposing sides of an inner edge of
s egereiited b the afvall ekodnize thatt thetpositianstof teiethl 618 @od galipliegs 614 may be
that in other configuration one or nore teeth 6 13 may
changésk gt dbe degmhant gtrudiuse jmayezise e ehaligetoldewayep Ane skijed in the art wil
fronthis invention. Each of teeth 613 extend _outward .
recognizedit{aig Resongney bervaried M PiBIRes §td£§ﬁ"5|3‘i"3?9“'a“°" are shown in
Ei mqug&;ggicular to a surface of segnent 610 in direction
gurey rdfirst stator core 120. Each of teeth 613 may be
formed by punching, pressing, folding, or any other
nmet hod. The exact nethod of manufacture being a design
c baé sitled &f the b@ wiin@thekickbgatte ithat th énotdr iconfigarationsegyratsetbe changed
600 has one of coupling teeth 614 of second stator
to outer ooter sBAure Feaskordénce with (isgntiodiatent @ e ieventiangand friguse s illustrates

substantial ly perpendicular to a surface of a seqﬂEnt
an exagpfe qf fherqyter eolgpanotor, where the magnet 106 surrounds the stator core . However,

one skilled in the art will recognize that this position may be varied.

Figure 14 illustrates the structure of windings 500. Windings 500 have openings 515 defined
through wires 506 to allow couplings of the first stator core 100 and second stator core 600. It is
contemplated windings 500 can be made in the conventional manner. However, in this embodiment,
windings 500 is a two dimensional structure to reduce the thickness of motor 100. Windings 500 are

distributed in plane layers. Preferably, the distribution is made using Printed Circuit Board (PCB)
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direction as teeth 613. Each of coupling teeth 614
ext ends upwards through an opening in w ndings 500 and
w@embasdss2 coupl i ng teeth of first stator core RQDSGHagho167
of the coupling teeth 614 may be forned on a segnent
610 by punching, pressing, foldin or any ot her
technojagy. r%&ondﬁﬁéﬂ'f@%%'ﬂdﬂ%‘t 41076 f‘”"r‘f’éﬂﬂﬁf@@tcﬁﬂ Be B‘éf’%@ rultiples pyglgs which
nereags =GR e TRE R b e T SEERR el ot hor
couplings and | ocations for the couplings nmay be
changed and these are left for a design choice for
t higge ®Killhstra@s iancrbdiesertidn of Qe asdemble@tndtsr 1d0EIn afctordarick with this
recogni ze that the positions of teeth 613 and
embodboen bi thgBvéitidn. e gabe sdearigidyre 4B.dsetdnd statereeret600 is on the bottom of
structure may al so be changed. However, one skil

ed
the staigieTasit 21ih B1 ?wgnwzséat@mesmpssoaoa;moeﬁ waymﬁ@ets on rotor 105,

woangB e, P ST RSS2, 3 TR Y B s o

portlonfs libé %5 of fﬁ&ggwr Z6re U Bfhind daEoriRter 68O Nf I gur ati on may

anged to outer rotor structure in accordance
mnth thls enbodi nent of the invention, and Figure 12
illustrates an exanple of the outer rotor notor, where
t Whemmagoeént iD8pptied, magnels flukdows ateogencrated idl O®tor KB e following
one skilled in the art will recognize that this
manneofs figlfl.citaried Py Inse yagNe dpasEpsyifiFaygh 2n jair|99R PPd £RIErs; tagh 211 and 311,

e LS55 il A G LB P B v
flows tf)l%gcgnd s%t r cto?ﬁt o eﬁl%v\?'n%gcéoa&gggﬁsan 32@ 912 &fd @I4 P field then

'S con di ngs e made in the
passeS RMNERLIGA @'of %Bﬁk%tatoﬁ(iﬁf@gw Thé Reldl iHeh entEROshotMeNpole of the magnet
wi ndi ngs 500 is a two dinensional structure to reduce
through i gap taokn@&tsSs Wirfdinge 500 cdup@. withi thelimragsetis GiBldao eealize the conversion of
distributed in plane |ayers. Preferably, the
electriegj totmdgpeticiederdy-s made using Printed Crcuit Board
(PCB) technol ogy, or bonded wire technol ogy. I n PCB,
wi ndi ngs 500 can be made in nultiple cycles which

I ‘Fﬁ({ gt{%%@ |sdae§‘ésg?&7tl8# 81’ e?rﬁ;ro@lm%hte = s@aﬂ&i’ cu%eas§§rjnﬁ§ tn' é?:@oresnce with

ure I 'Tustrates a cross
this m@ﬁﬁﬁn‘ s é?ﬁns@ﬂe@tﬁ&qm%%ﬁiillémﬁ He aHdniaRd AMGREIFR BRSNS Systems that
thi s embodi nent of the invention. As can be seen in
can andiwgLiffeingelon tie heerdios hsaded forth 0T tee BDEWingclamst he bot t om of
the stator. Teeth 2 1 1, 311 and 613, of stator cores
200, 300 and 600 affront nagnets on rotor 105.

10
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W ndi ngs 500 are encl osed between tooth 211, 311, 613,

and the assenbly of upper and | ower portions 200, 300
W@R00PM186862 st at or core 120 and second stat or 60RCT/V¢ZN8/600167

current is applied, magnetic flux flows are generated

in nmotor 100 in the follow ng manner. A field, started

bhetrigclaimgdét , passes through an air gap and enters

tooth 2 11 and 3 ]fl The field passes thro
abd | oé\érat%a?ww 5 500m Sie Frond ST B 1k TRRS o

The fi cond stator core 600 through
t he coﬁp?mé Mﬁgt\r{@f%ag%%gﬂ 312 and 614. The field

t hen pgﬁ,g{s§atg,ocopg1|eavt,,ggtblgs@13 of second stator core
600. The field then enters another pole of the magnet
t hr ough sadohd gapr tarethavifid 3 badd widhreig said @dhdingsl pledooatedbetween said
the magnetic field to realize the conversion of
efirsicttatprcate and said gerond statenedrgjy. The above is a
description of one enpbodi nent of st atgr cor

as senbf )fll‘ﬁt RIuRlity 9T Jegik SXigpding pyyvard; FRWE 5qid base Pft sgjid. first stator core

w elzrélh%g? doef sra]latﬂrstt Efﬂ?a?’tgto% eelh getnGsC %po%gﬁlr tl%ﬁpefﬁ&?b%égée windings;
ognothls i nvention as set forth in the follow ng
claims. What is clained is: 1. A stator assenbly for a
| ow pr afsedond PREANIGE of IS lxtemiNgSouadrd fromosaal bese vf said second stator
wi ndi ngs of conductive material; a first stator core
hewé mhereinisagiesf saidseewd @lusethtxt%teethcﬂ%@nﬂﬁaib\rqqgh gaidhlgyes defined by said
wherei n said w ndings are |ocated between said first
st@dipgs-core and sai d second stator core; a first
plurality of teeth extending outward from said base of
said first stator core wherein each of said first
phur al ‘I’l‘ié’ stBfor Eg‘s%mlyedftc%ﬂgsl \km&’r\‘ggbhaofl s%)ﬁeﬁrstd&frblﬁyegf @¥th extend
sald wi ndings; and 'a second plurality of teeth
eyitwadisiigstanuiiyetbehdicunar adatl B286 of safd feds@dtos ewrend st at or
core wherein each of said second plurality of teeth
extends through said | ayer defined by said w ndings.

3. The stator assembly of claim 1 wherein each of said second plurality of teeth extend

outward substantially perpendicular to said base of said second stator core.

4. The stator assembly of claim 1 wherein said windings comprises:

a conductive coil formed by two dimensional windings.

5. The stator assembly of claim 4 wherein said two dimensional windings comprise:

a printed circuit board.

6. The stator assembly of claim 4 wherein said two dimensional windings comprise:

bonded wires.

7. The stator assembly of claim 4 wherein said windings further comprises:

a plurality of printed circuit boards forming said conductive coil.

1"
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2 . The stator assenbly of claim1l wherein each of
said first plurality of teeth extend outward

waiwstizassi al | y perpendi cul ar to said base of sETSG2008D00167

stator core. 3. The stator assenbly of claim1 wherein
each of said second plurality of teeth extend outward
subst antially perpendicular to said base of said

Condﬁl?%%t?tgrras%gn)réﬁﬁof c1a|r;m hg;eglgVQFIdl chgg s%s of claim1l

erei Cttve coil
formed Murgl\{@of%gﬁ‘ 'd@ﬂ%’d bR sB@ZondictivERatéiaRt OF
assembly of claim4 wherein said two di mensional
wi ndi ngs conprise: a printed circuit board. 6. The
stator assenbly of claim4 wherein said two
dBnens T atatonasrgmbly of climp Bivdhereirpeartica saifl ffiess plurality i geeth extends
stator assembly of claim4 wherein said w ndings
f §¥ueB PR &fifpiiPERtY GAORRNNGEI i ty of printed circuit
boards form ng said conductive coil.8. The stator
assenbly of claim1l wherein w ndings conprises: a
pPhyr al lI'fné/ st@tbr é’s@@rﬂbl? BcIHR Ts! Wb r{ &R léﬂ&buﬁ@cgnocﬁﬁglw&' t¥&h extends
materi a . ator assenbly of claim8 wherein
e&ﬁ&gﬁ%n&&'sdldfpllfé'tydﬂbpﬂn&iglsty of teeth extends through
one of said plurality of openings. 10. The stator
assenbly of claim8 wherein each of said second
plurality of teeth extends through one of said

pﬂhr al Thg stgior agsempl g claim 8 wheeeins gach if said fissfplufplityfof teeth extends
ca| ch of . said first plurality of teeth
nh?”%r%ﬁ@ﬁ’ agﬁo%?e"g’g?d pl ural i |toy of opgnl ngs. 12.

The stator assenbly of claim1l wherein said w ndings
conprises: a centre opening defined through a centre

o2 sai ghaktadi SG8mbIPEF IMf @ iwherdfh saidvdidiigs lkavprivgs:a
plurality of magnetic poles. 13. The stator assenbly
of cl ameii?e wheirgi defisert hraigh sacehtrei of ssaidpwindiedsi foy reseiving a rotor
t eet h extends
having a plurality of magnetic poles.

13. The stator assembly of claim 12 wherein each of said first plurality of teeth extends

through said centre opening.

14. The stator assembly of claim 12 wherein each of said second plurality of teeth

extends through said centre opening.

15. The stator assembly of claim 1 wherein each of said first plurality of teeth extends

through said layer outside said windings.

16. The stator assembly of claim 1 wherein each of said second plurality of teeth extends

through said layer outside said windings.

17. The stator assembly of claim 1 wherein said first stator core comprises:

12
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t hrough said centre opening. 14. The stator assenbly
of claim 12 wherein each of said second plurality of

wo e@bh3@kl ends t hrough said centre openi ng. 15PCTTR€2008/000167

stator assenbly of claim1l wherein each of said first
plurality of teeth extends through said |ayer outside
sai d weeHplinggdor copfact itk said 5909pd 3Lty of claim 1
wherein each of said second plurality of teeth extends
through said | ayer outside said windings. 17. The
skgtor Tﬁé&%’!’é&éem&y G\l @éuﬁ‘#wﬂé}%%h.@ c§@dllq? Edon“p?fsesSt at or
core conprises:couplings for contact h said second
st at or a@6lighng ©Bth ektAdifg altdomasrasiihoe d¥fsaid Ifirst Biatbr core towards said
wherei n said coupling conprises: a coupling tooth
exémndlstagr aue. from sai d surface of said first stator
core towards said second stator core. 19. The stator
assenbly of claim 18 wherein said coupling toot h

ends, from an outer ed sai d secq nd.s

b ng b3, AossB b b e Bharbihseis \EAPE TGS Fofi an outer
cg&g&kggdg&ghgﬂg%pgggs outward from said an inner edge
0 ald stator core around an opening through a centre
of said first stator core. 2 1. The stator assenbly of
claim1 wherein said first stator core conprises: a
pkar al They stafor assgmblytaf cla@?18 Whaeis tsaitl epuplisg &otil \extefids outward from
claim2 1 wherein each of said plurality of segnents
c saih AN dasr edge 9hsaid statof erse AropRthan epenig drenahfageke of said first stator
substantial ly perpendicular fromsaid base; and a
c6Upi i ng that extends outwards substantially
per pendi cul ar from said base. 23. The stator assenbly
of claim 22 wherein said tooth extends outward from

sai d ogh&Etator assembly of claim 1 wherein said first stator core comprises:

a plurality of segments.

22. The stator assembly of claim 21 wherein each of said plurality of segments comprises:
a base;
a tooth that extend outwards substantially perpendicular from said base; and

a coupling that extends outwards substantially perpendicular from said base.

23. The stator assembly of claim 22 wherein said tooth extends outward from said outer
edge.
24. The stator assembly of claim 22 wherein said tooth extends outward from an inner

edge of said base proximate an opening through a centre of said stator assembly.

25. The stator assembly of claim 22 wherein said coupling extends outward from said

outer edge of said base.

13
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edge. 24. The stator assenbly of claim22 wherein said
tooth extends outward from an inner edge of said base

w@e@2ils@6E an openi ng through a centre of sai dPGL/SGTNG/000167

assenbly. 25. The stator assenbly of claim 22 wherein

sai d coupling extends outward from sai d outer edge of

s3f.d baBestaler aspprably plgiaip 23 y&ereis %a'chPure!'Patqﬂhzezte\Wﬂ%?léWﬁd from an
said cou I|n t oot h extends o rom an i nner edge
pI"B%’ GHEE BroXH! t?paé‘rﬂpﬁ@”q 'ﬁtP&ﬂ'@ﬁc%”t"@é’ﬁ?‘?’%s%tPr said stator.

27. The stator assenbly of claim1l wherein said first
stator core conprises: a upper portion having a base

Wot h aThé &tstor s8d6hBG 6f it 1avheRETN fRdiisfaltF Bore pEAGHsES

said first surface; and a | ower portion having a base

W t h aafuppestpogion having actrade avitls e fishsurfate draiceseshrst erfaceseppdsite said
second surface of said upper portion contacts said

f firsksurfees: patte of second portion. 28. The stator

assenbly of claim erej irst stato re o
Furt hor RBHBrISLEAG A fi5e fp IRk Piray® B £ RGPS s(HEs wherein sai
c i on

o SR et b1l B BBfaP il el R %@?@%nﬁt‘é@ﬁr Btk

of teeth conponents that extend out war d from said

| ower portions away from said upper portion wherein

eagh offhe statdr ssserabigofaiaim 2F whgreinfsakd diest statooenpefueidr somprises:
aligned with one of said first plurality of teeth
conponefitst plprglityrakieeth gempsinests ithat extﬁ!@toumatﬁfmm $3/d gpper portion away
teeth. 29. The stator assenbly of claim28 wherein
sgP’BSF'Fll%"te'B‘P"EB"a?'?dty of teeth conponents and said

second ta R eyon lpiu‘éflg’o({f tée‘r:hett,c;rln ODE)EMQ {PE{‘é en@r gmf%Fh & géi& fdwer portions

perlne I on an

Pk dj ok sa|§ Qtf)pe-F tb%rtn%ﬁ %Qf@maéa%ﬁ ¥b5ald Qécoﬁéd Bluritg %f YR &nibonents is

said first plurality of teeth conponents and said
s armBd with orieadf s4iy firef pliraiey 6f teinpampnérgs @meake Pnaof sakinfirst plurality of

perimeter of said upper portion and
teeth.

29. The stator assembly of claim 28 wherein said first plurality of teeth components and
said second plurality of teeth components are on an outer perimeter of said upper portion and

said lower portions.

30. The stator assembly of claim 28 wherein said first plurality of teeth components and
said second plurality of teeth components are on an inner perimeter of said upper portion and

said lower portions around an opening through said centre of said second stator core.

31. The stator assembly of claim 27 wherein said first stator core further comprises:
a plurality of couplings on said upper and lower portions wherein each of said

couplings contact a coupling of said second stator core.

32. The stator assembly of claim 31 wherein each of said plurality of couplings comprises:

14
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said |l ower portions around an opening through said
centre of said second stator core. 3 1. The stator

w@s®enkdsy2 of claim 27 wherein said first statoPCDSGEE08/000167

further conprises: a plurality of couplings on said

upper and | ower portions wherein each of said

coupl i AYPEBACERET s SPP RESSHT SALIWERRMATY st at or

Conh of PSP RSB Yt Bl BRSET b n oo o

OQa‘?&*b&QinQ &r ic@rﬁ%itifugé QMngﬁ@i)tmd%Woﬁh saRioBehifyBhd

portion; "a coupling tooth extendi ng out of said base

of sai g doopg tdoRl lektendiny eudGarafrodgid sefondaudhac(v 8aid Qipper portion
for contacting a coupling protruding through said

opehintogaid apehirg cootagting sgid couplitg @tendind thneugb said@pehifa: om

sai d second surface of said upper portion and into

sai d openi ng contacting said coupling extending

t hrough sai d openin 33. . The stator assenbly qof claim .
334 uh Ere o SRR B e3P el PP ROk orf e G porton
e | . a . .

c R B o L arB GRS 1 e SR sid uppey portion
| ovddaiddripefion.34. The stator assenbly of claim1l

wherein said second stator core conprises: a plurality

of segnents. 35. The stator assenbly of claim 34

wherein each of said plurality of segnents of said

s&ond TR Haterraseesplly ef il yibereingalg £§eond tafqs 6OR CORRISes:

ext end ougﬁargs substanti al ly perpendi cular fromsaid

base; ARYEHYOLHIMEAYS t hat extends out wards

substantially perpendicular fromsaid base. 36. The

stator assenbly of claim34 wherein said tooth extends

ogs War fihd &toir 8akMbIQ Wk BlhinESldRNherdin -cad6f SHASIOKIItASE Sdgielits of said
of claim 34 wherein said tooth extends outward from an

i sarend siatgecoed copmrisesbase proxi mat e an openi ng through a
centre of said stator assenbly.

a base;
a tooth that extend outwards substantially perpendicular from said base; and

a coupling that extends outwards substantially perpendicuiar from said base.

36. The stator assembly of claim 34 wherein said tooth extends outward from said outer
edge.
37. The stator assembly of claim 34 wherein said tooth extends outward from an inner

edge of said base proximate an opening through a centre of said stator assembly.

38. The stator assembly of claim 34 wherein said coupling extends outward from said

outer edge of said base.

39. The stator assembly of claim 34 wherein said coupling extends outward from an inner

edge proximate an opening through a centre of said stator.

15



38. The stator assenbly of claim 34 wherein said
coupling extends outward from said outer edge of said

whame/136862 The stator assenbly of clai m 34 whePEi/RGHas/000167

coupling extends outward from an i nner edge proxinate
an opening through a centre of said stator.40. The
stator assenbly of claim 34 mherein said coupl i ng

a cou stat or._assenbly
o0E! uT iR st grar et dhasrd o' PR AR B33
plural Lty flgth&gt h on said segment. 42. The stator
asserrb%y ugﬁ gcI aﬁm 4 1 wherein said plurality of teeth
conprise: a first tooth on a first side of an inner
edge of said base; and a second tooth on a second side
0#1.sai The s\ateraseehgtdy dffclagaBéwhasie seqopd statoecaea tamirisess t

si de.
a plurality of teeth on said segment.

42, The stator assembly of claim 41 wherein said plurality of teeth comprise:
a first tooth on a first side of an inner edge of said base; and
a second tooth on a second side of said inner edge of said base opposite said first

side.
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