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are limited by the torque, speed control, eddy current loss, and emf interference problems of

a.c. motors, as accentuated by the physical separation of the stator windings and the rotor.
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magnet poles or segments of alternating polarity. The drive plate is preferably a thin sheet
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blender/shaver machine 10 adapted to the automatic manufacture of frozen drinks in bars
and restaurants. A supply of ice in a hopper 12 is fed by a rotating set of blades 14 to a
blade 16. The shaved ice falls through a chute 18 including a lid 20 into a blender cup 22 to
which liquid ingredients such as a flavor concentrate and/or spirit have been added.

30 Rotation of an impeller (or blade set) 24 at the bottom of the cup for a preset period of time
produces a high quality frozen drink--one that peaks when poured and has a generally
uniform, non-marbled, non-watery consistency. While the invention will be described

below principally with reference to use in the blender/shaver 20, it will be understood that
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3 4151'&%{) ﬁﬂomatll%glg)y\ﬁstnl? ttlbeedrwgg %Jhex? ﬁw%ﬂ%# h%emcgvreld ksac%)]gratmg

reases n as a unc 1 on he stren
25 t hpositmg B thedatd \EailUSQamhdmgheone chtueel pad w]&en&kﬂealoahdccbéde a preset

cl oseness to-di sc acin ut ,al.so a "

£ URBERER ey nhS WIBRRRRAa s, BR Bl 7 R ik rcocs

WI Wi lin tik ctib)ehas [spbegoies paktinlig@n ertdly,a solidfrbdenmines, ot When an object
IBE‘S’S%Fq#y&'EHSAm&ﬂ\‘FéﬁS{‘?ﬁ%ﬂhﬁa 1% lgﬁ%gtgg;eg g ng'si)ro%aéve (ixtyl, (()) nbott'?e cap.

p rBﬁ&eﬂEduphﬂg, efeandgeticsdrive 20kttbmafilly afl @irgdiatd?Pb@s off power to the

4.425 inches, dianeter plate is ahout 0.245 inch.
30 " impellers to avoid or minimize injury to person(s) near the biender and to the machine

itself. This feature also avoids the cost of providing and maintaining a mechanical clutch.
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[052] The desired | evel of traction depends on each
application. It is selected to reliably couple the
waleone4Rimat e to the drive nmagnet when (i) the Popebioes/a3s23s
24 are started under the 20 | oad of the shaved ice and
liquid ingredients of a frozen drink in the bl ender

c ufﬂSSK [ Whllﬂbmslrh@s d&. metep avpkmfvntak ha\omgecroatparagvap kmltotqme outputs,
ﬁl% lp?e%et:n II%Vﬁ %as Q%n %g ﬁo OY%;%&e 1F %efzcllledm}l agogfvl%, ﬁ?/ opt1mlze
rrashs penﬁortﬂaﬁcecnf |Ii16aﬁkdon 28t theattor Bglls\/BOtali‘e lﬁrhﬁrablyl W@l Inkl €6 optinSize the
br ou t to st op. wever , th tractio is al so
se Oécg'f’é’atpflbﬁﬁip?éaﬁﬁg?p,eraﬁ% SPefth &R0 B cal |y
5cl wseh, 1t Ish_%nﬁfchﬂt&o Ate aLthe UAR: lﬁlﬂ‘@ agémbl§, Iﬁﬁﬂg\haﬂlnfrﬁ&é’[‘dlsc and
e base wal | 50a under

its operat.in ition on t

¢ hBlage @%ﬂﬁ% ver g ﬁsig@m%n%@aw% Ehegeis iglefepseiablegyroscopic
MRXfdBLWhatPthé!Sup i Rinfovb@frbi the1&ddRY SRR CARr &l Therc flsoaf low rotational
exanpl e, when the frozen drink "freezes up" in

c upromenii dus to the penellers pad driveiniaje asserakly. aﬁqcyasat@@np es hght-welght
fr %{bnﬁ@%‘Qﬁc Qfis Wii§ % RiAdRDb] ect  inadvertently falls
into the Blender a5 it i s operating, e.g., a spoon,
10 j elh8FY yit is@isotquite Hignifespt thEyth@:i@azmup flifive6 of te pmgntelwemtlon allows
d r l
fhg %lé]?%%lgé %p[ﬁ@ 121?1131 ?er@tﬂ% JJ i bl‘?‘m{hg :b%’%ngééf}sﬁavgi 0 \9%@ simple,
pela@mi ssjingreavenmentovst @n@mpofhnﬂbttc@ badse2 el ﬂue smpoth,eﬂla‘t base

Thj . d ” i di ng.and. .
b LE Aebtfe 0 PRl B oG R Gl YR A0 spnocing
PCHni\td$2®1ﬂi31/gOﬁﬁZ% veft5IB] 111Whelcep bffﬂﬂhcto&pﬁngd The latehisliding

arek onpar at.i v | ow t ar que, qut put s,

15 B BN AL DT LS B gk b Bk i P the

d ﬁfrerﬁctaﬁllegtanobbwitai abotv@tho plip. lrfl“liig%hdbhﬁl a@e&i‘g?xﬁéﬂfg{éﬁ ‘facﬂftatgs

t { at wQun

t o et Bt b oo g P 4o Bt o Sp L i and stush

o p@ihfﬂdwﬂﬁ b2 ReaRd otor the suff@@fto 8 dRA0S RBfheBin RTALe dtlihed 18ar of the
gnificant to note that the drive pI ate assenbl

rra?"ﬁlll 502,11 the Everetay safshichazatr cblenderasierleadypn apy pgusyoksituption
20 ar RqhikigPh ra%ﬁﬂreﬂl@%j SR@Beh, Qt is SiR@lyenb Sagidi} Mtﬁdlg% %ﬁﬂm fhachine
gyr oscopi c fect when the cup’is renmoved fromt
bl withia ﬁhdlwv@n Byrther, and aultevw@pléauﬂg, ifan @mraft@rtlatmmﬁmt and
no d
asfgg%g%b;}h@%@(:ﬂaeﬁsrée {lllt@ ﬁ{é)%gg%é |R121§ [sﬁg;ﬂed 3 &éﬁ%ﬁ(ﬂl ﬁgﬁam in actual use in a
nobaTefnRIOPEss of llempsal diselfautanatigaitl @scomc[solm}npbﬂerldsvafrsm the
t (Y
bl 4 b s e fie AR PADEH itk epoRS 52 aly Py coupied
25 anrebtpensam wigh qb@ magmedm lipes aftiachpreduted by ﬁaavmgnét@ssmﬂoly 38.) In
Si égtﬂb%dlon%%gﬁ d%sﬂléc Ia&?ﬂﬂoc}ﬁ%rﬁ%{aﬁle %/i?r/spgvggs gung 6 (?Fé(l?a&%e removal
SOrmuseﬂs‘easse andwern on dedirive trahmcapd tHeehm]np vertically onto

o eD3F. o PR SR oGt e ] Aot B Rsnchs gy under

sl ihel bl&gdei:,&hmsn&&ﬁﬁaltlﬁgl dﬁﬂad:)ellte Bbahains BRV/RIMRH & spifoEkeld) but does so

onI e canveni ent, but they . also reduce the .
30 vl Sl FATRISIEg Y lefif YU BiAPRA pRITRaggessypyty in terms of the

S| helight bfitha frfofod YEIIE e vaItRA Hebht bfl thddoplingheBAdth Mk héi6r and the cup,
bl ender base--one need only w pe a snooth surface.

sz}qd| tléedqul%hqlaar%ma negded {9 maneuver the cup onto and off the coupling.
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can flow or be pushed over the surface to a drain 94
formed in the base at the rear of the wall 50a. In

wo b@4ovemnt of a safety hazard, bl ender overl oaBCT/0820831§35235
unusual situation 20 requiring a rapid renoval of the
cup, it is sinply and rapidly withdrawn fromthe
mafi37heWhile this 1aveahordhas@eesmdetsmbed ftith rdspect toaichrefetrédembodiment, it

| TR0 oph by RBE R R D b G i Sl S e S
pr ﬂialaamﬁmrbxamplea\bvhlmls Inﬂzeﬁhonhﬁﬁ bednl#escpibeC&pwefed bP/ ad.c.
i tsel f. aut tlc gy dis onn cts the jnpelle

e V%|
r Pyghless giiqribis oss gesf this Drvention by using

5 | | & 4.01Gnd¥br Wiltee 611—‘t§ht@ﬁ’éft3i§ cbd}ﬁedﬁ@ k@%}lﬁé@i&qﬁagﬁ& WVhlle a rotating
coupl ed 25 rel ationship h the magnetic |ines

f oF‘é%“ebi‘%ﬁH‘&le Gasheen ﬁecwgﬁéfhem@%wph@ tp theplate i L the cup base, it

CORVBEtIONA o8t & rotiting@RctrdtR | s Fle

bleﬁgerlsﬁgtgrs gucﬁ%a C?en%?ﬁ?gﬁ?gﬁgﬁgﬁﬂﬂcau ana%mnMYOf

st pleeEomagpetyRrnihcs nenn@eenﬁ mageet praigamerrigisuches & slugle,rpne-plece

[ 0]

gé“]nlalt‘%nfrt)iﬁﬁ ?ﬁla%{eggdl Lurréelig Xl?'l&l%% cgfnbi’nﬁﬁérmq{ﬂ'l ]ée?roin%gne’ac

10 t huretedalis, i nmduwgh@jdqsved ¢J@b’t0§ m@gne@h avles While tha firtveytiondmas been

sp i nin

SRS g D SRR AL o TR B e hmen

t ecomdd apbumdrewide e’algdfty Ofxﬁthttrifmmudmeed 3¢ bfen Hehadiquikldldiag vessel.

hej f ¢O LI en..t tor, and the

ang&{ﬂ% c‘g_\h%vnclaargf1 gcca (Hﬁ ® g’%aegoc e desadhs gaf @%@%Vg}e “ﬂ’e’erc#;?(’les as is

ontvell kumevrg fiis it het essmupzilltm’gm opcr2AindOf OBV EABR1 A variety of mounting

PCT/US 0352 571 Wiile.this. ipventiqn has been

S aeR PRI PROT RepeEr s pus Bl Py Rk ar N sppbly 35

W hild theddived eosducine pldias4. VRrihe) Whig@lﬁjfaﬂglﬂﬁkloﬁétf]plat@ d4 has been
illed in the art.

variatiqns will occyr to thos
FosieS&&b;ﬁﬁF formipe;the-polgs;3da ?@%ﬁ?@ﬂg Frid cpBs tdheplptgerpe skilled in

asthp QWEVIE ebalify @e thata varkhHSHUiIRS fndWRi eﬁfan dnbentsSoPR8RIND lp@les and
to achjeve sone of the advantages of %IS i nvention

usPHgoRing fddy currents prs PosRIS SHLERAT \glﬁbrthe msgn@tfdwebpen'\éescnbed

20 t hgs thaddto dmley: dﬁ@gﬂghot ndBiskRy & JsOA kiRg magnet
assenbl y has been ‘described as the nmenber coupling to

t hEOSB) RIES; 8 #nd Lillpstegtesrefurther applisaiiersadithyl paesent ipyestion @amely, in
a |
o REeO G oSl BB o TR bonlore e Sty e
ar mafrhg@ié)n tIde sngshavasassenshin gicblde&ﬁmagme@@vepaad gear@ssembly 300 that
a
I?Jtneas[f?éﬂr%&éwb%gésfl}i rt«? %@g d/gs'ﬁ \%g ’1cf85 %%lernﬁ%l Sp 2% through chute 16.
25 p r thm&rlem@dmieand gdar assemblydf)o rEgnEitd © apokgat shdhi3D2thahie

iny bee esc bed ence :
ol aot%gécrt g{' péar ? n {ajg é’)\‘f' btlebqe% EZL e éﬁ%?“e?ch‘g“’e and gear
d r asa@nble B@Immludescaond gdemsdw/ma Ofathat id enalagoueinystroftu@tafé bperation to

i R e & e e Drehuinspbis PmEty i fansmied

h atshrd’mgh b laear AGBMbIYBIOD & the butped sBSft 3@Sofitle shkdr! TK@gBM‘assembly
thJs IS ﬂPt essentlal to the :ﬁeratlng of th

0§ PRI ARES AEagsaRTRALY, 2OROtPRATAT 1 g Qe oHEr 1l 889t Gi/and an output
sugﬁpg&1arrangenents are p055|ble for both the double
magnet assenbly 35 and the driven conductive plate

34. Further, while aradially slotted plate 34 has

been
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described as formng the poles 34a and controlling

eddy currents in the plate, one skilled in the art
wowdok/onrazli | y see that a variety of other knownCT/US2003/035235

arrangenents for formng poles and controlling eddy

currents are possible. Still further, while the
ma {581 sThrausgnbiiedrivddo4 foriecsh2@r arludendgtietally sirdtidr dlive plate 308
di s this disc.

i.t is not necessary.t S 581
ry Blatatyy mginFin GFRARERinbine oY SF oty e gpstles do
t henoputr 8 $@fiicluidinyg €fator 06ils 312 &R dotori3M4. Bk fofoe 3 SNAME includes a double
d ice to the, bl ender of

assenbly for_ supplying shav ) )
t hBEH% a&m@%@@?%l%g@meﬂ e? 3 [PIOr g Mageeticird -y drive ring magnetic
5 assesyhhy/a HIEB20ES i gHBOABTE nfatedinl, pRIMMly SR @E0IRE $REDbOhded

300 that operates to rotate blades 14 to supply

shBeween themagnets HopndAter cup 22 through chute 16. 25

ThE6ORINRL rirfi; Y hE 3 %‘ﬁxdgﬁ;@"eacﬁ&%@é‘ﬁlhﬂipﬁqgcﬁtﬁfefeﬂﬂﬁgf?ﬂr@@d,
an out put shaft” 302 that is connected at its upper
endiplly-diFrsted polgs.iap i theease pf e sogmagnets 3fad A8 ghthe imagnetic drive of
dri 2 : ' ' LV
Soeeiaad e a5E Pl AR S 658 ASTRRLFHS ol i

10 t handwarpngadi iv a diranges aggogsius tatbe themdgiets 36had 88 bPtht magnetic drive of

th tiAC 4L ' ' .nrough ea o
o SoTRATE, SCoIBEL N 53 AC3S Bule Bl L RUE S 315 to ot
Thmoygeting theswagnots yn 8@entrad Ehafted82 t Mheingyeammsts aresaffiked,to ehe disk 320,
no r..328, a conpound idler gear 332 nd.an.
oup Sty e 8 SRR sty e B 10537 08 uPtrngrmagner
[ Oﬁﬁﬂingilfrleopmgteqfoﬂaﬁtgfoi aveid?n?bilrefnﬂﬁivd ﬂneglﬁﬁaﬁﬁcfel Hebigdet @%ﬁgégnets 316
gene Y. Gircula rive. te 308 _rot nte

15 PR ipeif Syl atgoif B Fasiaie (g aF Bt S50 can hetp
anstcarchicigignesssethtly. notor 310 including stator coils
SlﬁW?QdH#Q%%% 314. The rotor 314 in turn includes a
do HelePd & SRaleRot ) TP emisddn e mpqiprhioysipg 309 hegeash the rotor
ri SO, Mg medtdrG 18 Soon@nidiel WRd bpchesTRE BRhhd: aﬁalg‘%d%s tAREmBtor 28 of
di sk 320 of a nmmgnetizable material, preferably

colg magnqticairiye 2epf the blgerien desselbadeabpye: Hae siatgn eeils 332 greghige phase
20 318&bilsHBRE bnetiSed ty e oARERiBhaT bAkRRNE. Frbfr ﬂﬁf§gi A Fo ;[)rgcéuce a

multiple circunférentially-arrayed, axia irec ,
polasing sleciromagneticclipdd Bie tolee3 14 with e gaét 322 36 ugaddht BScanfer slides
t hg,: ti i gl 0

The ABAR o e 99, The rhiiS) BrRECh dRREHI 2N A M Brance on

c osidesrafi Htegton 3l 4a ridhe dicr magretic field pradacadgrinaipallyogycths lower rotor ring

th ' : he neLi.c drive of .
t neleEs1 (TR ARG e BAR, dsed O FRAN! o iathE sPbiromagneti
25 r | igd pegnesddy BicGstaorcboB4 B wherf the ¢dils batemergivodinR btagort dfehis
magn n.a ntral .shaft 322. The ri nefs are
af Iec;‘:(%}é) a oet]tcl’tlige d}ﬁg ac%rfgkge roécg,r é?agp%tlgl zgs;sew%ghﬁgg)&)#uﬁ%ﬁ aetorque that
I nrotates the 1otpr abgliletrontiatal ypead) Pheplidkes20boiidea bedwaer the infagnets 316
ma t...havi.ng, .the o site polarity to avoid the
r e%@l%gﬁ\%nmlg%l@f F(’&qqﬁggg@ dgixe a)é%waw 3fagnet s 316 15
anp63(1 8As iA i casd dfehero i BRYLhe @IAGAHS A 16\6F thAEIBRIeS d3kfibed
and 318 and. t he ﬂisk 320 can hel p. . secure the nagnet
30 o5 é)ﬁﬁ)'tv_ position of the motor 314 can be sensed by three conventional Hall effect sensors
mounted in the motor housing 309. Position signals provide input to an electronic control

and drive circuit that energizes the three phase stator windings 312 to produce a startup

torque, a rampup of the rotor speed of rotation to a selected operating speed, a maintained
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[061] The brushless d.c. notor 310 is nounted in the
not or housi ng 309 beneath the rotor 314. The notor

w3 1@4i0g32¢dnst ruct ed and operates in a nmanner aPel/O§mOF035235

to the notor 28 of the nmagnetic drive 26 of the
bl ender descri bed above. The stator coils 312 are
t hratetiop Iaa&mt sZBctedifesd melenBadnad g rapethnﬁyelﬁiblmjﬂal&ﬁg tofgnel As in the

brushl rive C|rcu o r e a .
o3 PR wiowk 25 B etV oo iy s om e qippronic and
S hﬁﬂ‘ograﬁﬁ%lg?e CB_?:[I&ldg 1ablebt&(§1i@%ﬂﬂfralﬁﬁg dil&‘éntﬁ &ﬁﬁltl)laécﬂ i tlieﬂ%lg%ﬁgs 312
rin e rot.or otates,in the bearing
Eftestiiid it Tt 5yigtors of HELS BOURRLO bebsnigt g  Tre

5 d [1163]THHi'¢Qﬁ'ifv6 platesdod c@t’f Bldtelradin B laRddr bﬂal@()uﬁ Rand @Rplate 34 of
rotor ring is directed princi

dothsReasBeticsirive, ?@ Pé\t&? blgnder desgebgdapaye: ge érl&rla’é 3AY isarntotatably
25sdchiRl & 1BE RAKE Bih &1 die sBiEhR! TROMbRr 80 YR nbi) ‘?otatably attached

coils are energl zed. Rotation of this electromagnet]
f i ©1ametar gaandeftdgd whichintugt is giiaphed fodheuppendndypf ge4irive shaft 326.

r r . '
88 ok 56 SRS B ot e o s
10 na@h@drgfe:shﬁt 32%rectiaBly ity withis thetgsartshafs3290md uendnerotably secured to the

Féédr? 1‘&1?%@? q@cﬁ{ﬂg %_aa%%% to[ Cp%g}a;llt \tlﬂg‘sﬂ?gg ohraﬁt%l%é a%cf the fgez}r 598 to rotate in

d eswsdnb &dius @tabmvk;prquh &opdbs drive platd 3(I8h:an botrarsnidtied t¢ the gear 328

ol RER R G THE BRIy P AR motor s

pr 324 aiemtanqﬂﬂy sdppoxml lezl aqmirrocﬁ Jducnai:hﬂahhgd 330a86d 3B0ave

ci jt..that ener.gi zes e three, ase at or w ndi ngs
15 51 WBHL, i Rime g QLR g aBioh SPARR P F moHB s I35 and the
r omputgee&em of traneih@trbttionk DioRjus GbRAGhER0RP 82 BRIWD (B RSlit gear
a %’24'( I’J@gl(ﬂ - V\D 2004/ 043213 PCT/ US2003/ 035235
r ot 8t i Ofi 1 GEF a2 4Rl areleRsaied: rffadicallyskpped prpeggear portion
r apixd havidg § giutaﬁh@ 6 HRTieHK 64 tdef 330 @nd AGerefhl r&%k—sﬁéb%@ lcﬁer gear
the notor 28 descri bed above, operation of the

31PP A 320 a AhpIOWET see PotiPR 3328ds prsv@gc} Withra Bl“éahth‘Pdef@llWé gear teeth
201 538 &ﬁ‘lp[e%é‘nféry st aﬁd b ¢ dée"a%@tﬁ 350 GERE thotd? rg&l?@% The gear

wi ndi ng@ bei ng di ssi pate | arge resistors or
FEtpeth 3 Qf’ﬂﬂé otsn gprz 38 gmgagesthe gedr 0@t 35#teé therlower godrgrogion 332b to

30
ar ??/I{éﬁﬁp} rgltﬁté(ﬁltaf MG@&H a%ﬁ t(ﬂrﬁ,aegfrré{tﬁ %%&t@{k@&%@ LI!? th:e legljrh%ar 332. The
bI eqmetorndlidies geds 882 syoveota@bly setuieddo plzerr sh-30H 6|vdnch is rotatably

%?&r@e&l@@ 11‘% lﬂﬁl%gbéagnésgééé Qﬁlﬁ%ﬁnd of a drive

tor ear I'S ‘non-rot atably

25 at 068l eldhe thutagem)ﬁ?dns gmralls kegliittdrigdl 9n sttape ind inndnirotatitdy attached

at ‘{o%ﬁe oug%tt 91?%%,%? %)P gg}e )pu h Sé]fift égf 13*2’3{1%0}@{, I%Wd)ug)ql? gear 334

pl is Iamlally Yispfsed@let ﬂﬁlou’@&'ﬁdhaft 862 tucB it thd Gufﬁtﬂﬁhﬁiﬂt is\fRted within the

shaft 326 .axi fits hin the gear aft .329 and .

ol P e ety B o BRhaF 1 Faonidely Tpuraiy of

g emhcﬁ%SarttébﬂpEfmlaflcbmbléﬁleﬂlﬁty\dﬁ sig@@{dishdpbo ﬂ{éfkeﬁlh@etﬂ 8 of the upper
rotatjonal torqu

328 to r.ot i
30 ¢ h%eaaP?%i%ﬁ Pé&so@“&sﬁ 3 Fﬁ%&@ﬁfﬂ@@é&/’-tostheﬁepegé% posign 332a

t hérgu@thé Bear Bein\38486thé owdpil geak384 & at8m# Q&ﬁﬁorﬁﬂﬁotﬁﬁ@nd torque
(I’)]g%f%ear shaft 329 of the notor gear 328 are

hsidlesgrandiz te dhaptnyt gsr #3%f e@mpﬁhqhaﬁ 897 ansighe agpy gear
ansB43dDdtatably supported by a pair of journal bearings 336a and 336b.
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15 [064] The conpound idler gear 332 is nechanically
coupled to the notor gear 328 and the output gear 334

WO 00008328311 t rotational torque fromthe notor PEBRUSBREB035235
to the output gear 334. The idler gear 332 includes
an elongated, cylindrically-shaped upper gear portion
33M6h ditierrgtonggak BII&;IthetngleDgeaf@Z'L ol th@eﬂputtge&t’)hél 3&3)réfﬂdbly helical

i hine el oS e B sl ite it b rsghihien siphin last

Of mbetialcaikch gesetyl eeiylon? ©ndsKkilledhrheire RilBleyognike; Sﬁomvéintﬂat other
sha e to th gear teeth 350 of th% mt or_ gear 328
ge? PR PYF 18 BPUE £54TH &Y P E87TS &re"é( g‘é‘@"l@ﬁb%{g%f’ %q#é’ﬂ%jéglﬁtenals

5t eqich as@étaRfor toipdsvvan B @ed ROhE bR ask3mbly!306 of he B&géntt invention.
rotat| onal notion and torque fromthe notor gear

ol00Hle Thg|eesr ralinyef thesgear assembly. 30/ fithriprenkiny ncm adigsted to

n Ofhicfefedl ﬁb&e&ireﬁ&q}kr Rithtibfal JplE ahd t%ﬁ{%fe Erags%ﬁtt%hfr&ﬁ tHeSirive shaft 326
rotatably upported by a pair gtour nal bearin

339@11%%%1@33 énve23§4[t®6@]outpn@sheﬁy%m beise sigger. {For example the gear

e I
SRS BLAY sBX OO0 M OURR AR AOBAOLE Ao s
10 outnplmseéltrﬁatmqumnsmmeqbﬁrpmuthmirafp shafti26c0 tlpwtpgeanﬂsem

It f’](ajt@ﬁ%lte g lygtll}? E&%%%Eldspge\ﬁqfan% ??&e)w l\?l\llg %?“ ﬁgsteﬁle)l‘?’y%@g ﬁ?rf%fi increased,
0 p@mebugredﬁcmg]‘ée mJQLmJ,tangnﬂted 33 4dJ uﬂfhg thmgqautang efithe &4 aésdmbly

d Wi
c 2?%4 A58 sbhritlioaR br bbsodby Rhangia hE Pypubls B e By 8 g5mber of
of getafseanmppeme > of @edrs @ﬁlhé geﬁﬂasgé}ﬂﬂy,% khéven indthedrt.gear

ég%]e fiP H%epgéfgﬁgf%&oﬁ i%f t% IC'F i @%‘3{1}1‘;‘9%?101% ghzea}iesued

t r geshditthe Qitgit |smedzérwthee¢fe ARG ts%ﬁmlmaftdlp B e fofléMBctive
gear BSHBE&Bthe out put gear 334 out put shaft 302

antPeraig ifi° shvar aga?tg driye APhe e RisppbIYERtioByemploying
Pabristdss HQUhb® adie pfefdn@s, 1336ty 3Bkbraeo operhBotdDspeed of
2004/ 043213 PCT/ US2003/ 035235 [ 066] The rotor gear
32%PProxfRatly 6800 e Acsudinglyrifie geerasigrop the sguasseadly 6ds
20 Pr ghpfdx@Riyhehical gears, having helically oriented

geal teeth, constructed of Ii ght weight, high strength
pl K6?i Onerpisilled jrpthe ax wilhreadilyappiegintedhat ﬁyel noggnet@drive and gear
S késlsénﬁﬁ bt ﬁseﬁﬁ fnvgﬁtlok Cg.r?gqugd % w1'39 We%; of aﬁ)Bﬁéatlgﬁs fiaddition
gear ypes as spur gears, wormg
cotethaiat sherer desraibedibove rvherstihie desimd mtlraiismt pﬁwsnﬁndm asotary output
met 4l S
o0 P B SRS SRl R Tond™ ity i n R A GETEE dpioment

25 t h@c@wblelabsefobﬂwﬁ@sﬁ fanfd prdvesspxseaﬂrjnlc¢rmvent ion can be

te afr. t decrease the rotati
2 o St Ropp i SRR oRfiod BaeF SEEF Briac ot i febtpeg asa
of ccﬁﬂpenémgflaatdmblﬁhtlloﬂ bleddst/ide@hdvieemacti, bnessdkdfetl idfhe affwill readily
rat.io_ of the

QePres BRIF it st b B Bapdeln o e difcES Pter oo be
r&hadple@dbatoﬂﬂeelﬂéndeﬁnd thus 10 increase the tor que
@Pﬁm ted fromtﬁe drive shaft 326 to_the out put

30 sh

eoveE ofg skided i i the;agtwvill 3pRRES 1R dhat %@@G and number of gears,

t ripesind stttRelodays, AiEth@Rahbed 558APleYh 3P the $8d} aBRmbRCd8@ & herein in
thereby reducing the torque transmtted, b j.usting

t HROTERS ipn with the 165 shayes 05@5 preseng gwgqty)n is exemp}gry only. These features,

as well as other features of the gear assembly, can be varied to achieve the same, similar or,
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306. The gear ratio can be adjusted by changi ng the
nunber of gear teeth, the nunber of gears, and/or the
waeme/oef215ears of the gear assenbly, as known PET/URE03/035235

art. 15 [068] In the preferred enbodi mrent of the ice
shaver of the present invention, the desired speed of
t haiferehpgtar Bkiad, bs 36siel fdrh%pdao@m: &ppHMEIbn, vithout departing from the

ap r oxi mat el 540 r or effective operation of th
ot 4Bt PresemLinyeriiey e cafui dspgh epnsidrtipfseichps welght and size

i nHﬁﬁiti(ﬁE‘,,caﬁ‘ BRta@Yth& Burdber Ay dQSR ofl glars, APHEN afiic h¥mber of gear
preferred, typlcall generates an operatlonal speed of

aplseiBxsmRipxedyio adhRye ¥}5ﬂ651ﬁé£64rdﬁtml y, the gear ratio of

sth gﬂ OE Al heRS SR mdffichifond PnPRIBL s R will bleut tolthose skilled in the
One skilled in the art will readily appreciate

t h@t g meechihe foregoing specifimationindight ofshesrbpmpanying deawings are
i %e%aéd PAPRIR SRBRE th9Fkrafl Auitisde variety of

Ications, In a |on e I ce shaver descri bed
ab[Wé], e @isian emlmibés'uemem vexsicalisegtivnriof appalteenatife embaliment of the
ro LQqr (S unde
| oot obi Bt Bvefticly a8 s £ 1050 TG0 R Rt Bs g motr
10 sustaftd3 0, retod él(smomlmlbbnthe(mnmr sHafiaid O,pmd eamnsnr3( diggded about the

b mERE Tl lnime RitneeP BRy mboga gpfibaestiy. S Bt bl aie rowr

of magneo-m&ﬂ rMEteistaror I@B@fmdya includeatdbr3y@ic sBleiRbil 870 4HAQ stator housing
Ied inthe art will readily appreciate that the

% shaver can be a stand alone unit, i.e., the ice
S hpvey Iaafe blﬁbodnﬂéiﬂ,t’tﬁ@ sigxpt 43‘Ofmelyhﬁcl@deaﬁ takt-ond Plall @ﬁ‘é& sensor for
Moreover,, one skilled in the art w |l appreciate t

15 ¢ h%et?r%br@n%l PATIeRGE they ro@é é@()saccorfiwg tQ §c}1§m61= pr@g@s@@%;]s@bed herein.

anp7sheAduhgRe in PIG. 96ahe 48R nthehdt 440 Sn BB FotGSRAIBY 460 may include a
described herein in connection with the ice shaver of

t herspnaulepmaghey gtk sseendenelarmaeastyresnecyvely liemately, the drive
f eﬁiﬁéﬂe@MO an@for ‘ﬁﬁlrl)to@ﬁa@fehﬁio ﬁﬁﬁh&lﬁ@eﬁnﬁﬁgﬁ E@a&iﬁ?&ma%ngtrs disposed

asse Iy, can be varied to achi eve the 1
or about the mpgor tydied 104 Tha Bupipl/ seise0e 812pEEVB8Ey indiufd arett-shaped

b ot
20 3P 25 A pdiE ol by B S0GRL b GORLLAANS B ery
i nysang ancadhesifgr Thg acﬂ'plslec; mdeiiclyde g glus, adenwuintionsd potting tongound, or
Weér%!a}er ﬁrgg of Ad%lgm Imoﬁea%mboﬁﬁnenf %lg] G(?I“{V{% tﬁngatgﬁ(actlfllgg ?rli]dz(?q}ge fg];or
t emagnet Mmhawmdlud@a me@eeaxéeatmrtdﬂg comstugebfrom atrare-carth-type

ndohrrmdf san variatjans
LRl B e R Sy Bt FRlanoT 18 Rty gt )y dtude o
2571 eﬁdgrtehﬁ)nfsmtowjjl(ut lbgst%b)m@ili fr@rﬁtnbdtfymmﬂ P@biitially adVagtageously, using
are intended to fall_ wthin

t he
S g@g@og %q’gctsﬁ g%-eeﬂlamﬁtgnalf B Fedipes weight of t@ﬁmtor 400, which

exg@naehddo ¥ keetion it Béd,inoRE, 25861 ViBALEE dBthgdpbafifAds tyéemotor 400.
n;gls)ﬁ%nent of the notor of the present invention.

TIVR TreeRst 440 and/fréheotop magist 4pikapay he el pgrigeed andlor

10subkrattialig ddamatrit b 11t 2idbtdFRH4T £, on the notor shaft
410, and a stator 430 di sposed about the
30 "[076] Generally, the hub 450 may include a hub upper surface 452 facing away from the

stator 430 and a hub lower surface 454 facing toward the stator 430. The hub 450 may be
substantially centered and/or substantially symmetric about the motor shaft 410. The drive
magnet 440 may be coupled to the hub upper surface 452, and the rotor magnet 460 may be
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not or shaft 410. The rotor 420 may include a drive

magnet 440, a hub 450, and a rotor nagnet 460. The
wGet@io432480 may i nclude at | east one stator coPCT/AFMH03/035235

and a stator housing 480. [074] In one enbodi nent,

the stator 430 may include at | east one Hall effect

seqnipled i®the hbb Wheleesuiiats 459, tThe hwosipet QiRfaes 4 Nkay iBd1@de a recess 456

42Q according.to sche revio y descyi bed herein,
f%sre%mg R ARG oﬁ%rﬁ@8ﬁ4%ayr@g%§ﬁneﬂ@e thafpe hub upper

t hurfa6d 452 SiBGathl¥ER1038Mhd Mleustene: 4401 A&Em@t@&uih@ Fecess 456 may be

na net and _a second annular nagnet respectively

ssiened 39 that amegtionaf {he drivepagiet 44bexignds Baward, @omcsleeobub upper
5 miﬂﬁ‘ﬁ&e 490 TR Yub Wei@'gﬁfa!?@-uﬂ' n@ﬁ&aar s@&e%vaﬁafg@ @it@ndmg downward

di sposed about the notor sha . The [tiple

sehem éheelml?d@ﬁ@tsgrfm>45ﬁ1 el tméotarr@mb‘l@ﬁwéw cpgpled to the sidewall
MBgHRC 1% sidBw. H&lg&‘e"at% r@fce IR ol iy dfﬁ@%‘?&r%haft 410,
may be attac ed to "each ot er using a sl ve.

Thandgbiheetiryeagnety#69 mey beleougled Itcuéle lrmetwmfatmtﬁ% n aI

gg@tg)‘(]jlr ﬁ{@fwg rrlglﬁ;[ é:o ir‘]agitgﬁs 45 ﬁ)e ro %j%}gi leﬁ) oA P%r example the

10 nak;}ﬂvelppdtﬁa@rfn@;ASiZ rod/odbe h!.lhiagemlrfaxte 45é asty bp aul‘tstaahzlly/ planar. Also,
co rugted f rar.e- rtht terial
ex@lgriﬁ\lb PRCHE s ¥ e?2\‘/% nﬁﬁ'glﬁl%}' A &ﬁg F 6?@%“9"635% Fm’??ﬁlﬂfr@P upper

4 6§urfreey andiihk ddee magibt 4M8gNstbeconséd toakicesidentall i@ fknner similar to

o RS b Bt BN R ASIE s o
negarfaecdBzangy Mﬁu@'ﬁ re€dss fof ocBWIng theABfdr mapiet 160 MmaAMdnB&timilar to
to,a reducti noi se, .and/ or vibration during

on in
15 op@?té%r?vd?}‘sgﬁ‘ Wftﬁresawo thergrivegnaspet 448gnet 440

an@fey THeéwub @S@ﬁaﬁ'@@ﬁﬂhed"@&n ARt Br z§hh§§tfeﬁ£ﬂb'lé}hit¥nal Alternately,
centered and/or substantially symetric about the

molf® Puts fridrmaysbeoformay fromy g plagtie reaterial. 'y, the hub 450 may

| nEhodertd dRYE mdPREE4EHA RS f RAlAGE0BaPHRY nffiiR t he
stfgt%lr 430 and E&eub ovtver ts(,)ur1‘§11:i:e 454a%‘aa0| ngl{t?dg&war

t hdrcymiresptiali g arrayef @olnsu bthe sl verarp gitse 44 0samd heanator alayet 460 may be
20 C e&lﬁﬁ)’é&ﬂsoacﬂg/ﬂ%ﬁr PO §fed Eﬁgﬁeﬂl alcé/orél){ B%&ﬁ%?eﬁgg&g&élslya@scpg%i with

not or aft 410." The dr magn
t orestiget th kG Uppdracepmrages dSriptiend t he rot or magnet 460

{ ot Tl P ol e by e chmplcf R b 450 o
451hauthg/dmwahagnet 40 the i mbghet 46Qrand dedint nﬁ(grotdnetogethetebout the
T. J£eess be desi gne
tﬁ}b?)hg figu(s) ur acneVe gg% f‘%%?f &t(fr)}m&ﬂ% 4%9 ﬁgﬁ 8°uptlet&%° the
25 d rlnubeﬂrSfng neihg 4 4frietybftcenveatieday schbmes. e esmpld thetiiye BRgnet 440
Si d so that ortion of e net 440
e 0515 e SRt PeRm e o el tashed torpg hub 450 by
h le;lﬂg&&hﬁbve&bﬂbfaﬁ@ &pl@%blé&%tdn@fél $udie acliph,dRWRls| nafl®Guts and bolts,

ext endi ryp;%:(ﬁllovvnvvar%lg m t he hub | ower surface 454
an¥ e’ JHvetragrist 2n4en othss cogrentigna) meghanisal fggteners. 'Alternately,

si fewavd magheBi40 k& osihe N6t thaghterB 60 Ay ibE %{e'déjﬁt t@ hel HﬁB QBO Also
surface_ 459 facing toward the notor shaf

30 ¢ rrdterngtedy theedgive madent 44Hhandise theelor @ag&eb‘*@rféa}f b?}?étlached to the hub
SUf5has Qs 9n adhesive, a braze, and/or a weld.

[081] FIG. 11 is a view in vertical section of the embodiment of the motor shown in FIG.

10, illustrating an assembled motor. The drive magnet 440 may be secured at a drive
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[077] A variety of different configurations of the

rotor 420 are possible. For exanple, the 10 hub upper
waeotaer1352 and/ or the hub | ower surface 454 pelyUB®03/035235

substantially planar. Also, the hub upper surface 452

may include a sidewal | extending upward fromthe hub

upmegnet ket agface 42do tH&ehubI Gppee sUrB@e @52, 4dfion®’yy, BEshown in FIG. 11,

co Ied to the, side er simlar to
Bt A e chr B AR oL ST B TacadAde the hub
46@peﬁdﬁifab¢ @32&|As)preﬁ6h@1ymué2:nbédl\lﬂ{e hu WppR GRS 452‘@&(}/ mclude a
t he rotor magnet

i ncl ud g ess for _receivin
o TGS 56 andite Zgcersd 54 aray ﬁt&tstaagaév cyglepe the, é@erme@at %pt fhe recess
51 esqRady beiebipBedlol R a ﬂ?sﬁ @ﬁi 4464eurk %Lenﬁﬂ@uﬂ%@d é)égﬂ WPthe hub

be forned froma netal or %;tlza e materi al
Al tRpehgiierg452 ang élenmwaraieateﬁhgft tiaghedltive megnead). adeifiast gap

B4R tha be ﬁl%%thﬁh%dﬁ@éw %‘o ﬁﬁﬁé}%aéf‘t g Mg‘ﬁﬁr 25 the hub 450

magnet 460 nmay have I ple ci rcunt er entia
ar fshnseyigeos aubstantiadly a}anarelpmgmt suzface 423d In pre qndqodnnent the first

ma%é)n 4 (6j %gd?c < r (Ii) &ith 2 Qo SRATEED c'i)l:@{)undh Gk ngg §¢ c%n;%oHnd may

Ing to schenes pre y desc
10 r elepaeed. tAteF P @ingbexeass patting npaponind gragds camiqyed mroidsd]

Th ' t d.the rotor nmagnet .460 be ..
e T A SN T
t hia arsotamd gapddtelietwldan a tandretsh extbutlof 4 Qttichtdllbvel RgaEI A0 and a

abo t the shaft_410.. The drive f 440 and
Bituciitexclbhidhe 365 Ao RumiBshine b beluhsd fusnrso
bysuﬂistali’tgtllﬁ pladir uphst robr GefavesP2iin BabodmbRsBSVhifind portlon of the
and/or the rotor nmag

the d
15 eé%gﬁl%@ drixe %@ﬁ%{? é‘g%we%ﬁmwaé%b%é thehub pppE pestice % rF@r
hudxafhp(2, Mn@&n{wuﬁﬁmbﬁem thd 1B hy Pﬁ&@@ﬂf&;e 452 to surround the

fasteners such as clip dowel s, nai nuts and

boqron ofdhs driye magpetiddd ext?rrd\vet upwaidiaqs thewh Mpper srfase 452.
C O8Nt AORBvn ELCIGA N, G stdt@Size %’Sf‘emchﬁeta%ﬁﬂ%ﬁeﬁél statt)pﬁ”o having at

drive na% et 440 and/or the rotor magnet may
prlgass ong faterpoil Bd0.n e simey. coAﬂgQ;mamb@ﬂrsmspmmhy statohhousmg 4380,

20 d fdn\dfihéfﬁ&mfiouélﬂg4s”mqéﬁhcm€% BAL 942 f&?%@tvmgﬁ% IH'&Xr RER 410. The

attached to the hub using an a
brsigter 438sad.dn partiowdsrdthe p‘d%} o] sator il #0 maybewbstmuauy centered

VefholiGat m?g)‘f tslﬁaﬁ?t{h 18f Gtema?algfnﬁl% gfgg)g g%%ﬁé%f)@%tsé%@(ﬂw using Wichemes

in FG stratin
dr swéantagrm praviQusiedestribed edthresgecto BIGH: B, andlB9 Wil accompanying
2qgé%%é%ﬁ13 PCT/ US2003/ 035235 magnet | ower surface
the hub upper surface 452. Optionally, as shown
25 i n[083]G Aslshpwn tIhEIGdil e matgnsbhft 4 40magye ﬁhﬁl@llﬁbﬁn HRMUFAB2 of the

at rive u urf ce 444 to the h

F?%fﬂ’é’“ﬁf%% 6’?%\5&’66%‘15 %&Vdﬂmmﬁeéi e @a&své?haft 410 by
S wstrgcseheﬁ&a sﬂi’&}&r tothdsd Peevidusly ﬁ@s@ﬁﬁed4 e atlBsht bitSstdtSCBAR70 may
l.ose the drive nmagnet 440,

S N B L B o TR 20 e o

44rﬁa@66460&na@61f1dl@®rhnt1ﬁl@r FhRoNRE AN 66 @Rt 463 fiche th tﬂémﬁ& shaft
sur.face 4%§tand the upward extent of the attached

30 459 qffﬁ?j the spptord0a n*aiy,bg tassg@bled so that the inner rotor magnet surface 462
at least partially faces the outer stator surface 472. The configuration of the motor 400

provides an alternative to the configurations of the motors 28 and 310 shown in FIGS. 4

and 8, respectively.
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446 may be filled with an adhesive to further attach

the drive magnet 440 to the hub 450 and provide a
wammga?is al | y pl anar upper rotor surface 422. P¢TIUSIVE3/035235

enbodi nent, the first gap 446 nmay be filled with a

conventional potting conpound. The potting conmpound

rTHBOSip AdsredousBrindiéditd in Eritlenb@dinXS B SotPOhkEnE460 may include

o1 BRGPEEE hosopat ehnd olpsmooraget 1] Batmbiypent, at east

al 62 dPeheaRELibI CotbrAndgnbi 460 ﬁhaﬁlmﬁﬁa@ MlingeRodABa Rt WERABe £62 that at
transverse extent of the attached drive nagnet 440 and

a lepst pRréigily faees dhe Quinr siglor pface dfass 456. A sinil ar
5 scmgje A0iddPoiiffdrbrd %@lnﬁgqra%mfaﬁeemaor mobﬁé ﬁa@&lbﬁl lpYr example,

pl anar upper rotor surface 422 in enbodi nents in which
a theretpopagset ‘tﬁﬁéna:i@e Sispere avdthinrthe s lepsigrme statpy 0oib4 10 A such an

UPYRESHiREY, Qﬁ@ro%d? ‘?na 4(5’6’&@&? m% gf: Q&@utéé@tor ]%Qénet ﬁffﬁ@é’fa&ng away
potti ng compound to the hub

may
s ukrem dlee magor shaft 41, ﬂ@dﬁh@l at lh@t omatwrmﬂ 470 mag lmﬁndv en inner stator

T A

10 i nihk indher datoosuvfagetat bastipadiny fm:esctB@Ottta\rbtngmagnet $vefasde. one

st r A7 stat.or _coj,l 0S

° B, 158 o sy LA ol R SRR 10
48ﬂ)1usta{jtmg aclotdase. Mbe mothB20G may beampled rgthe htetdinbﬁSEYSOO by using
shaft 410.. The .stator 430 and, rti

; csheverd g b Sl B rer B0 BB GrbstaBt o motor o0 may be
C ecdupled b tha bévdtprdcbﬁuig&b@dratsm thaghddh drfﬁe@ﬁéﬁbhﬂy ddsbigbed with

stator 4 be assenbl ed usi ng sche simlar
15 t orepResLia %ﬁ@i - AgerRRaRYing é%fy Criptom %@%‘B@E‘PWF"T the potes 40g may
4, ochbfite’z 9rqab thr AEAMTRAMD BArivélfIae it idod @rocgémkqgﬁﬂrat@ss In such

shown in FIG 11, the notor shaft 410 may
j ot simadiseent. the diive mseket 449 may be Wégnegfaéwpum%@u%drws @late, and

angle tBr 1R Ahy %efﬁ%d Qﬁprf)&ﬁc@taﬁ‘ Q]!eé’trdﬁ‘?ég%t?cchemhﬁthﬁteracts with the

not or shaft 410 by ~ using schenmes simlar to those
prr cAshst 44@ celatsethe rotanagpeti4é@s Theohive snagnd |44Q piay rafgte with the

20 ma%tor' 4980 & Iﬂ%{: ﬁﬁuc%ta%a%ﬁ%}ﬁ:"m PG HbidndGhag ﬂ%\’%ﬁ(’e plate to

fromthe€ nmotor shaft 410 e rotor nagnet
rratyansmtlterdee ﬁmlth?nmtow@pé@thndgmpla@urf ace 462 facing

4 O@@z]gyﬁlgeg. 19 B4 1%@3&&8 \géstg%tifgag aH%We%HbXdl telfx]teof [ﬁPet}Rﬁ) of the motor

assenbl e e I nner rotor nag
s i 0shewd 6LFIGSt 10-EasAs q]nawn iraF1GS. ﬂ% exd 13 1mne®nnb@ﬂmtent the hub

su 472 T o f i
or %% : régr 1nclude | V e %)%end r#)waﬁ/?gtfﬁ)gh%{%g} URPRLS surface 652
25 rmtoozlaﬁls 381u‘a ttdveB élﬂfasdnﬁ‘im ",lThB chdrfaSs 6@5 maybe BHymed in the hub upper

| oo bt b PrrsRipiA ey STl ot

r omﬂredrmgﬁ &b 4f2r sifacd 652 e chdiuels 608 Ray Riveh vam@ et Efferent
posed  about .t he t or shaf 410. In such an
Bsfafmay §¢ diseosed at agiggety of {ogasiont Py fhs b pRRepsurface 652. In one

ma@ﬂl&fd&néh@ Ghé @ WelnRighétdao ﬁﬁf/ iMeRRE nfulip scPRa laghdts §iddaBind shaped

462 that at . |l east partially faces the outer stator

0 g torbg dispgsgd in the channels 605. The multiple separate magnets may be disposed in the
channels according to previously described schemes. As previously indicated, the multiple

magnets may be at least partially constructed from a rare-earth material. Potentially
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5 [085] A variety of different configurations of the
not or 400 are possible. For exanple, the rotor nagnet

wded4nwzibe di sposed within the at | east one SPEL/082003/035235

10

15

20

25

30

coil 470. In such an enbodinent, the rotor magnet 460
may i nclude an outer rotor nagnet surface faci ng awnay
f re@vantageousty: ich emembodiment nwpidedunea weighlef$he meter 4i0awbich can

C %a!d t Z %ﬁiﬂ&%n nglﬁéay q‘l@%ﬁ@ %E%pﬁffﬁﬁ&?&?‘rgg ﬁ%tfl(%ccﬁ” ﬂ[l%%t&gmo.

not or sh
as[@sﬁib Figd14is atdirgtani OF anfesbodinent eftagygem £<nrrcbaimcﬂ1nag a inet@sbf the

p ] C tor et s.ur.f
FI%ESE@ﬁA ‘%égéogln %Zsfhﬁg\s‘alglgi %elllév&%l B SEAE FU R IECIE ao?ton P "F‘%tte? 10,an
mab@atos‘?ﬁ@v\mmmmr H(Ga sér@or 750] dAndsinrigtut/ogpat devit©T60 aSerally, control

£ 35 R0 R Crel Bohere® QIR ie® piob e Sbtop g oadeungh soput
stpﬂazgﬁnﬁﬁggﬂ@hhyh§Whe7&DﬁﬁmﬁgQ%§ﬂﬁy?F§m§§?sgLed to
oo o3 PR R D2 SR sy B Cmereg b asetsr 730 Yagpmensure

aQGféﬂp@lé‘dﬂoﬂ@tﬂeﬁﬁWel(ﬁﬁck BIVF) peiierQ¥EHPhtor 1418 THe kéHsorH38 and/or the
enerate a torque for transm ssion to a drive

P oSt iRE 410 BYGBEESSPERS 28 a5 Basifion of hegeignof thymotor 740
embediofBiimeakilied ek YRIETRANG AR IR0l 6y MBYE by M(bll in the

coupled to the drive plate, and the stiator 430 nay

edEr yipsediofithe Torasaiay be deformtingk hasndegrienaanitpdect dhertagk EMF and a
l %ﬁﬁ@lﬁ&ﬁhé’\totohl nIaS? %e b£s@& Bha T&Qﬁtﬁltof‘éérg fg&mhg(‘s)aéf‘%hé Bk k BMF. The

r ot or magnet . The drive
t ﬁelseoﬁoomwprm@meﬂgmetﬁ?an@ludmg/thp mrmeeddaaniaghﬁt and/or other data,

f Isdnhs'a OQUGH 4k % % ?%Q@l‘ég t&hﬁ) 4%8&%‘1%11{% ~qp€ to

ransn1 torque he'drive plate.
[ 0690] Bs @@WHZEG Bigaidl coB®] anig 71,0 mmreoéweams@iaﬂ @6faéth e input/output

| hub h
70295 TR0 ool P 5P B0 AR pu s T ifecling Wit ser
e o aueki emehotliment) énpltidutpu G6vieaE60i nteg/ dﬂdﬁqmbtelopbxen@]ﬁmmﬁﬁt&(s) of

SO A IR Lo R O DD HRBRL SHT LRGP, S22 e e

maayleemfmnnicse a useridegret ldberbltﬁn:g&i)eeﬁlwfﬂ&(iﬁotﬁﬁﬂloa@ 66t gt 710.
For exa t he channel s 605

tq,conventional .s nmes.
) ob BRI et O BB SR A CRETHE PARL moor 740 0
chasgel s 605 nmay have a variety of different shapes

and may be di.sposed at a variety of |ocations on the
[ﬂ‘b"lbp &shogiin Hige 1 G montrql ynip A mrpyeviferd pentrof signad 72/t an

Maggbr 7300 AdRYtok TR MekeodBlatel Rl aStuSBRA %E@ing’?&&gtg? ?d_lr_ ﬁtg)%r 740

and shaped 30 to be sposed in the channel s
mipser P dreseprn! sigaal g femsonis] usis 7H). slp ose embertimend, actuator 730

C hapRRlRie 3k GAPEHdR gp&%x ol C"\éi £ 0¥ 79@&%111@&@@ %ﬂ@@%ﬁg céq%?aﬁonal

previously indicated gnets
| emplifiggartial |y constructed fronta rare- earth

n@??bsé%)gé R&Eﬁ 2%5134 l ngﬁﬁg\g&%&qgﬁflg St%%c?back s1g}bal 834 Lo c?ntrol unit

i y0.rlagoe embodmeérgHeedbhck signahttdanayd@Masedhonalvumant prdmfl to motor

t heat 0l S and/ t|o i ng..
984 H5b) A0 405 BB DR A s

d ﬂagmamt pfovaled éntootdi Tritasaf orﬁfeaibﬁdl&igr;ﬁﬁ?%pm basel |oh €8 carrent

nB}owde(? Eo mct;tor 740. In one embodiment, control unit 710 may be designed to adjust the

3_

current provided to the motor 740 based on feedback signal 734 exceeding a pre-
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present invention. As shown in Fig. 14, the system 700
may include a control unit 710, an 5 actuator 730, a

wWoRa0an43249, a sensor 750, and an i nput/out put BEWUSE03/035235
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760. Generally, control wunit 710 may control a
current and/or a voltage provided to notor 740 based
0 Ndedsiming @ vidlue. Shog Bedmpld 2oiitrod omit NOUh4yohet desibnadiay iraibce/the current

e 0 3 R SN s

t fhaﬁoc(awa vwmasafero@eraaorbaﬁhoted et ronotive force (back
740. The sensar 750 a

gener nd/ or t
éﬂnﬁoarr l}‘ﬁ‘itt” gy m&{»da &t léﬁ‘sﬁPl??eanPgaﬂ@éépegﬁla /PEfRoesgor O&p)

pofﬁfnﬁlia@fb t8bse ol GrdiratyNkilPih thd 1Bt MTRLAE endBdirka$ 24nt@s] uh1910 may
measured back EMF. As wl | be under st ood by t hose of

oriaslnds A digitgl pigngl processor (SP), and ths A1 ragy inglade 3 egpt g pnalog-to-
beg;gigh 85TbAGHADRS St/ @bt epéamntgléeﬁp&fen{@ FarkfigKtoENdse of ordinary
and a osition of the rotor may be based on a
|d$dbm£%%ﬁ zero-crossing(s) of the back EMF. The

7 .
fre e[gg r %15%& M Q%éxhgxf%fcogtrﬂ%?étﬂz%o 2 Ly%dg%tcfgg?%the following
povintnen rBagetidrodataa’62 p@c@d/eéﬁomeput/oumut devige ¢@hcomstol umii 710 may
71 n
¢ byt dh o R Wbglefr Brthord o CROY Rt Volyn i i ey
| nfeterhogtap Loperahngl speed 06 0 rotenyofitircthotde 740N (]ontrelnina:déo fray provide a
interacti.ng with.a . lh o enbodi ment .
e RS BRe il Rt 3o kDRI RC RisET B e gontigyssnat 712

p adcauret 8¢ tipy pn‘owdé bneammuﬁg sigdd) 7BBtoreetr mmtlffﬂienutbiabtuate motor

us For exa t/ ut deV| 760
5074030 e Bt ionsrt Gepstionrergber B it S B metis Sk pgptng
t heardfdi@meldfed B ROV 780, abidrinby 46kt thBlcERrol isigpAIt/A @ pfomted to
devi ce 760 may cormunicate an actual oper ati ng speed

of acHBtas /37 brsed en a diffgeease befyrsn p dagired psAMePappter f&d the measured

C OJHefa‘ﬁhg Hﬁh&et@rl @ oRBYI itOMD %g Als6 AdlteY thSfeaiabk & ét?al Y provided
an actuator 730. Actuator 730 may generate an
achiastuels 73} driving signal 732 for notor 740 25

b a5 benkﬁﬁy CORtd1 Y steth mayéo%u&rmn%%mhedqa kdotof ¥90 and/or

In one enbod |msnt act uat or may i nclude an

artlai cpmpnenmﬁoc@t@m@mm i’%wh ay B eompapeRtpEdvinpelyagscribed
L%e?éh&,'f&g a %f%ﬁﬁe?td fag%roc%%}l drld! aﬁ ce shAREI F Jﬁ\gcﬁﬂﬁmﬁg 1 system 700

;- act uator nmay provi e a fee
7 3day eongroh menmmmtldedm @ blehderend! oreanbm:lshmtcpmfeete@ toetb& blender.

S| @&%l zygt%gl% a t?oq 2 sBef:?d)(fH{ et A g}fd/?r ) s&)% d if%tc%ﬁxponent

con may nom
s [ zg;sm:hach tﬁont)tom I40(U rﬂld&ntr?&ll@/swmyma chpay e dedigned tis canrbl motors
prov1
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onﬁuﬂmhsdmﬂnﬂt control unit 710 may be designed to

F it G 00 Pl S et o sggmé‘ggglﬁ%gve been

PGlartidalol) %h%ﬁﬁ@esdﬂ@é&%ﬁh fgdenca idie ekeipl ¥ 8MBbdEments thereof,

contr ol it 710 may be_designed to reduce the current
those of or inary skill in the art will understand that various changes may be made in the

form and details herein without departing from the spirit and scope of the disclosure. Those
of ordinary skill in the art will recognize or be able to ascertain many equivalents to the

exemplary embodiments described specifically herein by using no more than routine

22



provided to notor 740 based on the feedback signal 734
exceeding a pre-determ ned value associated with safe
wep@ratizon of nmotor 740. [093] Control unit 71BCTrEH$2003/035235
i nclude at | east one application-specific processor
(ASP) 5 famliar to those of ordinary skill in the

ar expetifeittone ISaciqibatents @ ihfeded4d bé entdBpaBBad byl tAEddfof the
si gnal rocess& (DSP), and the DSP may

a digital r. |

in@F%@EgﬁﬁmW é@@ﬂgﬁ@Pﬁﬂﬁ ¢gimso- " digital converter
(ADC) and/or other operating conponent(s) famliar to
those of ordinary skill in the art. [094] An

exenpl ary operation of control system 700 nay be
understood in the following 10 manner. Based on data
762 received frominput/output device 760, contro
unit 710 may determ ne an operating paraneter for
not or 740. For exanple, control unit 710 may
determ ne an operating speed of a rotor of the notor
740. Control unit 710 rmay provide a corresponding
control signal 712 to actuator 730, and, based on the
control signal 712, actuator 730 nay provide an
actuating signal 732 to notor 740 sufficient to
actuate notor 15 740 to the desired operating
paraneter. Control unit 710 may nonitor the operating
par anet er nmeasured by sensor 750, and may adj ust the
control signal 712 provided to actuator 730 based on
a difference between a desired operating paraneter and
the nmeasured operating paraneter. Control unit 710
may al so nonitor the feedback signal 734 provided by
actuator 730. 20 [095] Cenerally, control system 700
may control a current provided to notor 740 and/or to
a conponent associated with notor 740, such as a
conmponent previously described herein, e.g. a

bl ender, a food processor, and an ice shaver. For
exanpl e, control system 700 may control a current
provided to a bl ender and/or an ice shaver connected
to the blender. Control system 700 may control a
speed of the notor 740 and/or a speed of a conponent
25 associated with the notor 400. Control system 700
may be designed to control notors simlar to those
previ ously described herein, including brushless
notors and 3-phase brushless notors. [096] Wile the
food processing apparati and magnetic drives discl osed
herein have been particularly shown and descri bed
with reference to the exenplary enbodi ments thereof,
30 those of ordinary skill in the art will understand
t hat various changes may be nade in the form and
details herein without departing fromthe spirit and
scope of the disclosure. Those of ordinary skill in
the art will recognize or be able to ascertain many
equi valents to the exenplary enbodi nents descri bed
specifically herein by using no nore than routine -22

-23-



WO 2004/ 043213 PCT/ US2003/ 035235 experi nentati on.
Such equivalents are intended to be enconpassed by the
wae@pm4x2iz t he present di sclosure and the appePdEUS2003/035235

clainms. -23 WD 2004/ 043213 PCT/ US2003/ 035235 d ai s
1. A food processing apparatus conprising: a drive
shgmﬁmsa receptacle for receiving food for processing,

E rece? cIe including a rotatable 5 el enent

pl ed™ fOIPRACCFFMEABPAPET ¢OMBISHE] ve pl ate formed of

rragnetlaz(&hztgehgrmteri al, the drive plate coupled to the
drive shaft to rotate therewith, a notor positiaq

pr oxi et tEcepfgledpr roeeyingfoad forprocassing, the tﬁ?ﬁ%ﬁlt@clugmg a rotatable

5mgl%er§h@,jltledt@%eadrﬁ,@gmﬁ rotatably nounted on the m)tor
shaft, the rotor having a rotor the rot

magnet 4 GEEREHGTRe ofimAgpetizable tnat?ﬁlglgﬁte dajgip plat@éomded tdhe drive

t ouRkG, tdife ARk, shaft, and a stator producing an
el ectromagnetic field that interacts with the rotor

magnet amwotpypasitionedproxiprtsrthgdiyisalate, theanefpringpding

i ncl udi ng aqn?&&esgl f§t ator surface facing away 15 from

the notor sha WAEr ei n the inner rotor magnet
10surface at lagaist roprdabtlly mbinted cnche mpioe sladit the r@olattaaing a rotor

S upt ét%?’ Ett(t)e ro%{ %} gﬁet xn%lu%%Q?mnt%ﬁ%POé S%gtgeq sEuJ't‘ace ngntcc)iward the motor

a ﬂ&@n&ﬁtc field in a direction toward the drive plate

to transmt t romt i to the driv

bl at e to ef PSP FroERE ph et el P S fGgedotor

el eﬁg{et to rétate kherot @ athgpstome siaton@claging bR butsr BiftorGuahd® fdcing away
Ereln t he fogd processi ng apparatus includes one of

: Peilrpotonsheliog ni xer, a food processor, and a

juicer. 3. TRrdPHE OGRS HiabBkt ARRAE Al 16kt PdrtidllyFhd®s fhe outer stator

wherein the food processing apparatus includes a

bl 8#Hes: and 25 t he receptacl e includes a bl ender cup,

and t he, &RbaARRoBIIEIB e lbide HAQ&‘& tProfteAlGewth, tﬂ-é‘kﬁtve magnet

food processing apparatus of claim11, wherein't

r otn@pcmm:gmggnquﬁ fpldde g diggetion fowiardathe ﬁ@gadg@te to transmlt torque from the

20  motor to the drive plate to effect processing of food with the rotatable element.

2, The food processing apparatus of claim 1, wherein the food processing apparatus
includes one of a blender, a food mixer, a food processor, and a juicer.
3. The food processing apparatus of claim 2, wherein
the food processing apparatus includes a blender,
25 the receptacle includes a blender cup, and
the rotatable element includes a blade.
4. The food processing apparatus of claim 1, wherein the rotor magnet includes an
annular magnet.
5. The food processing apparatus of claim 1, wherein the rotor magnet includes
30  multiple magnets, and at least one of the multiple magnets includes an inner surface facing
toward the motor shaft.
6. The food processing apparatus of claim 1, wherein the rotor magnet and the stator

are substantially centered about the motor shaft.
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5. The food processing apparatus of claim1, wherein
the rotor magnet includes 30 nmultiple nmagnets, and at

wo eag4n2zne of the nultiple magnets incl udes anPCTO82003/035235
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surface facing toward the notor shaft. 6. The food
processi ng apparatus of claim1, wherein the rotor
megnet Tas foddigocséshigtipparaineofidimtiafitrihed doynpeising er ed

about the notor aft. -24 04/ 043213 .
T Lo s g EP R mafEek MR BT e ppter g frive
cladgietland fthty folde MG BEIhS Edugled tdMb hiir med of pl astic

mat eri al rotatably nounted Pn.tﬁ; ﬁntpr shaft, the

dri-ve Radeadiproptermeers eyt et igain ihe iptMest o

the hulnu8 up[%éil QuitR0 theRipAGAP FbMIhARRSY, BHeWpive aSleRbéhg secured to
wherei n the hub includes 5 a hub upper surface facing
avibghyt upper wefaes atdor , the drive magnet being secured

to the iy wRRETacE McligGSvar@ i stadd e %d@cyﬁﬁagg&_r HefigBecured to the
facing toward the stator, the rotor nagnet being
seobrlewertsurfadge  hub | ower surface. 9. The food

Processii %@%@%Q&Hﬁapg&aﬁg & c‘ﬁi?l'oSr, Wﬂglreﬁxi the ﬁtﬁ%tpﬁéeggﬁ'PQQﬁcludes

surface 1nc . recess recei ving rive
magnet .a ré@ss Hheecéivind therdsivessgney appar at us of cl ai m 8,

wher ei e | .

o B T Ao e B ath! ' WHERE e hBBfer surface includes
sur f ac e, lovéresideotlh extomtmpdownlbeid-gons Geluk thwe surfeee,|tihawetor magnet
sidewal | . %tlt Tlhe fo(?d ﬂrocessi ng apparatus of claim

1P mgrsr e theopslaf e lyewal | i ncl udes 15 an i nner

surif. ac erhk d@eddgodessiay apparatne onadion 105 waértin thdlewendidewall includes
magnet bei ng secured to he i nner. surface. 12. A

r v [BAMEY s e Frome s T o iyl 0 s g being secured to
drih¥ &mnpd sk f8ce. @ NOt or positioned proxi mate the drive

plate, the nptor .includin 20 a shaft, a rotor

r ot?at aft JrivRigh? didveginanphst dherive COERISNE or having a

rotor nBgReLIatd he rotor nmagnet including an inner

rotor magnet surface facing toward the shaft, and a

st at or AJReETRIsHignedpraximeter 1§ lates thejnater inpluding

interacts wytf.4he rotor nagnet to rotate the rotor
magnet, the stator including an outer stator surface

faci ng away 2 ro®r fotaiblyt ieursdsanithe shaly e Fpterhaving aagtor magnet, the

r o{ongr n{sﬁg‘g%]tglﬁcllﬁi'ﬁgf ﬁlciﬁncgtrot!)ﬁ‘ﬁ’a%&xeﬁﬁffﬁde%éiﬁ{g faeRSnd ﬁﬁft, and

ou
a stator producing an electromagnetic field that interacts with the rotor

magnet to rotate the rotor magnet, the stator including an outer stator surface facing away
from the shaft,
wherein the inner rotor magnet surface at least partially faces the outer stator

surface, and

a drive magnet magnetically coupled to the drive plate and magnetically coupled to
the rotor magnet, the drive magnet transmitting a torque from the motor to the drive plate.
13.  The drive of claim 12, wherein the rotor magnet includes an annular magnet.
14,  The drive of claim 12, wherein the rotor magnet includes multiple magnets, and at

least one of the multiple magnets includes an inner surface facing toward the motor shaft.

5.



surface, and a drive nmagnet magnetically coupled to
the drive plate and nagnetically coupled to the rotor

worR@Aaet321t he drive magnet transmtting a tor queCt/USIM3/035235

10

15

the notor to the drive plate. 30 13. The drive of
claim 12, wherein the rotor magnet includes an annul ar
magnet Th& énveTckfelmim,em&ieimtm irdtorlRagnetad ahastitbreare abstrntially

magnet de Itiple magnets, and at | east one of
t FENtRRSH 1a ?H g" n‘E@{gts i ncl udes an inner surface facing

t owar d 1hb @riteslais haf firther c@bp¥ag2004/ 043213
PCT/ US2003/ 035235  15. The drl&Y} of cl ai n?é‘“n%‘? \A:F

the roedid frmedef Rlntic fakrial g fhatyt ‘g,dnve magnet
C%H%&Gtoaﬁﬁgﬂetbaﬁgmgfeamﬂa@hubT he drl ve of claim 12,

further conprisin formed of plastic materi al

r ot7at aHihydmﬁthﬁ Wheeis fhgfpb inchdeyr i ve magnet 5
and th RenelBeing Ripled
i ve. afog Bfer SRRRE el iy FREHb o O Haeyeh oind Chpled o
uﬁb@hubsmpﬁlawefafm@ndng away fromthe stator, the drive
magnet
b | oo i SfeE feh W%ﬁ,gﬂ%%&#2“‘2%"5?31?4@%%51‘1?@9‘3@6‘* to the
nﬁgxbéd:wé:rewrfg:ecoupl ed to the 10 hub | ower surface.
dri Mg [ ur f aces

! L€ oV SRl e dE R oo Wi WHRHDRBbIGLC 2035
The drlawece@sffoctmemmgmem\dvemgnetthe hub Iovver surface
i ncl ud vxgr SI [ 1. gi(tq%ggi fe fromthe
hul" I o N plclanm Iy h‘@ FBP 61 WRGhET ° B&I'NG° secur ed
to the jiewer s1c&kwd&‘6ﬁb1hdlng2&wn%ﬁl fiksrh W2 hab lavhed surfat8), the rotor magnet
wher ei n t%g | o r Sl(ﬂa Wﬁ| i ncl udes an inner surface
f ReineeeBhiode Wérsé 4Pt the rotor magnet being

SERUI eOrHeQrikE 6f cldiN®! whdtkih @kowekidefallfricued Or a
driven nenber, the drive conpr.i sing 20 a

pl at e, 28 iARSE Bifage Bring &Y@ad%h%shaﬁa%fqt?{én%w@smﬁswéed to the
t hgadRL@icel Ncl uding a shaft, a rotor rotatably

nmounted on the shaft, the r ot or having a rotor magnet,
thal. r @dnvmgﬁ@vmm%r,ﬂgf dsiye COMBIESIHEGt or magnet

2Osurfac ({ toward the shaft, and 25 a stator

25

30

produm ng arﬁ) electromagnetic fi eld that interacts with
t he r otapmotor positioned proximate the drive plate, the motor including

a shaft,

a rotor rotatably mounted on the shaft, the rotor having a rotor magnet, the
rotor magnet including an inner rotor magnet surface facing toward the shaft, and

a stator producing an electromagnetic field that interacts with the rotor
magnet to rotate the rotor magpet, the stator including an outer stator surface facing away
from the shaft,

| wherein the inner rotor magnet surface at least partially faces the outer stator
surface,
a drive magnet magnetically coupled to the drive plate and magnetically coupled to

the rotor magnet, the drive magnet transmitting a torque from the motor to the drive plate,

and
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magnet to rotate the rotor nmagnet, the stator
i ncluding an outer stator surface facing away from

w0 b@4sph2iis , wherein the inner rotor nagnet surPE@r@SEN3/035235

10

15

20

| east partially faces the outer stator surface, 30 a
drive magnet magnetically coupled to the drive plate
and magreb iféalet ¥f Slasip nfackriabrotatdbey modnted dnetheeaft, théidrive magnet

drive magnet tr nsmtt a tarq t notor to
o T peres BRI o DS s e P
PGH, USAQ 3i0352kBm 22, Wiktieih eHeBidr Mhgret Mslhile aﬁahﬁnarahagnet

rotatably nounted gon the shaft, the d

t W8 r ot b dRER PPl nHheEdn Hicaetor %‘a%’ﬁb{%vgﬁ %‘ﬂ?ﬁﬁ&@gne&’ and at
t e P of%?e my1Bfle tHabNes i‘ﬁf:lu@és%h %ﬂsuﬂ%@fa@i‘n@ tdwed the hﬁ)'tor shaft.

magnet i ncludes an annul ar magnet. The drive of
cl - m The C’Wﬁ@?féﬂ%mtzﬁ ewhesein ﬁheﬁa@h@@gneﬁ%ndl}bfegtatmr? pypstentially

F‘l{%dﬁﬁab@\ﬂ‘iheasﬁlafﬁ | east one of the multiple nmagnets
includes an inner surface facing toward the notor

shaff't . Thedrivaefeclaini2) ewhgreip thei hwb Zcludgher ei n t he rot or

magnet t
about | (TIADShEF evogh Bl ey HORAPLA, I8k o EREER Bring scoued o
t hthe hulbuppecéufdess aed hub upper surface facing away from
t he stat,0 t he
hub uppael} b S!?l as%rgace\fac dn%%g\ﬂgrgt e os\lg\qgc% tzlgr érggaéngtcbenﬁl steal@ed to the
tommldwéx’rwrfsdeator t he rotor rragnet bei ng secured to
th | ower m 25,
wh e| ntheEive %Slﬂﬁﬁér Wgﬂ?lpgi}&eeh H@P‘ﬂr lérgace éncl}uggsess f or
recei Vleﬂ@cdshﬁr@e’cbfv&ﬁglﬁl&@ﬁﬁr&ma@ﬁetZ? The drive of claim
25, wherei hub, | oper, sur i ncl.udes Iomer
o Hovi Theci e AR Aot dhe G Iy TS T
sur f ac e, jolvBLsideHal exteRBRAEIowRRkd Horh BB dov & sﬁﬂfe&e] thyVBitor magnet
sidewal | . 28. The drive_of claim?25, wherein the |ower
si brengsecued i thelowensidsaller surface f aci ng towards the
noser Sﬁﬁf&rvet)f‘&alfrpisoﬁvhg@ﬁﬁﬁ‘élo%ﬂ fbwagGnREs to 20 the

i nner surface. - _
an inner surface facmg towards the motor shaft, the rotor magnet being secured to

the inner surface.
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