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ROTATI NG T los1kid ELD OF THE I NVENTI ON Thi s invention rel agé bearl ngs.
1 n particu th| s invention 13 January 2004 therefor. & THE
| NVENTI ON 5 reI ates to a bearing systemfor a rotatlng shaft, and a bearing
and bearing bracket Small fractional horsepower "shaded pole"
are used in n to 15 many applications, for exanple to pI’OVI de aﬂmmmm""mmmm""
ccirculation in refrigeration systems. As is well known, shaded €, 66166*
el ectric induction notors have a rotorTggnprising a rotor body bearlng a
shaft in rotationally fixed relation t_t‘ﬁ‘e body. The
rotationally disposed within an opening in a magnetic stator asslmm'wp"mm"”mm"”m
typically fornmed from sBEARIKGHEYSTERNEORARGTATHRIGEHAFTAN nat |
Electric field windings surrounding a portion of the stator magneti zaodbhe
stator lamnations to provide the required nmagnetic notive force for
driving the rotor. In an air cFIELD &F THE SNSERITIAN | npel l er i s nounted on
the rotor shaft to drive the air flow. In a conventional shaded pol e notor
. the rotor shaft extendShiOinentidir wixgs ta bhougsnin patipulars inginbestidoet s
ext endi ng over each end of the rotor opening and secured, usually bolted,
to the st At oFelateh i nbeasing§ystemtionn ratingsheft and Horayinggad bearing birskant i al
axi al displ ace fn relative to the stator, and supports bearings which
mai ntai n t he BEKFAT al i gnnent of the rot or shaft. The bearings thus maintain
stability and alignnent of té1 ) or. substantially free
rotation of the rotor shaft. st Fetor i s described in

United S P & 287 030 | ssued eb 15. 1994 to N

whi ehCi o neor por ated R iR °L§?%‘é§@r§ 5%%%#&%%90%%9\%&’ ¥ 06140 |
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runs for éex ende rval
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extrenely durable, highly reS|stant to failure and preterably ‘requires
little maint estanBedydEAfing b $hats af thtatlonhBy fil&ErefRIoR 26 SRt AW TS di&Nd to be
nmost probl ematic in achieving these parameters are the bearings, which are
subj ect to péody strentiofidllycdispusad withiv acopeningintaigagnetiaitatogasbably over the
|life of the notor. To maintain proper alignment of the rotor shaft, shaded
pol e type notypeallyyfpimeel frgmua stadkzef adighet annalar diatorddreinatiais| Hleviefjeidt ed
powdered netal 10 bearlngs or ball bearings held in place by die cast

al uni num or MNipdingesriongdingadastien ofithe statarypagsetdte the statondpmingtipriste const ant
exposure to a lubricant, which substantially limts the |life of the notor.
This pr oBFemPF%V‘g% |T?HHH&F1I“93@69? gofine forghior dpyimedheratoredypr 8finent s i n

whi ch the oil ubrlcat t he bear nlg di ssi tes over ti

eventual |y cﬁugﬁlﬁ OIE%YtS ET?%HHP leg 35 pynie (5)? ﬁ’ﬁémt?é 1?‘1 g deiye dhepir gewit i's

al so known to press fit journal bearings tightly to the bearing brackets.

However , this type of BearhadembabRiIGHNIL fT ol e @I e Press

fitting operation, which significantfy incfeases the nanufacturing cost of

the notor. My8aMe 5ho@§1ﬁé‘9&fﬂ£h§n?6ﬁ§ﬁet§b n%”? %rew&ﬁrwtm remain in

pl ace in the bearing bracket” durTng asse due to the int er(%rerence fit
bet ween t he l@?éﬁlh@ﬁn@ﬁbc@:fé@ haRlyYerbd 9o tﬂe&ﬁt&erﬁrﬁrﬂmﬁﬁg réfrah Bt iR at

times may be [ess than optinum
20  body against substantial axial dlsplacement relative to the stator, and supports

bearings which maintain the axial alignment of the rotor shaft. The bearings thus
maintain stability and alignment of the rotor while allowing for substantially free
rotation of the rotor shaft. One example of such a motor is described in United
‘States Patent No. 5,287,030 issued February 15, 1994 to Nutter, which is

25  incorporated herein by reference.



because the fixed position of the bearing does not allow olangg@208¢i ght
devi at'i onswiov1foeis@r shaft alignment. If the notor is j arredpg&ﬂ%m?
during operation, severe vibration and squealing can result bécause -f1e
bearing is not capable of self alignnent. 25 These problens are
particularly acute in the case of netal bearings supported by netal
brackets, and precision nmachining of these conponents is 13 January 2004
WO 011 06140 PCT/ US00/ 1894th frdeeiorfltoesepbwér @dlors o PhRicallyReakhIRGoSY St ens
whi ch use a plastic bracket to support a netal bearing tightly fitted to
the bracket iapphcations ér Waichnbembidr rulofoe eetenddd ihteesdts 6y tagiFsloagenuat e
| ubrication of the bearing remains critical to the proper operation of the
nmotor. |t is RENed, Whishimaydeusanyayegatsadisisectbibamaigr mustdse dxiretrety durhslea 5
metal bracket, but as the bearing is nounted the bracket closes the bearing
i nsi de di anetléghlyesisiant éx fadlure arfd praferably mobreslitle nidintenaivieoivet freuseful
necessi tates precision machining of the inside dianmeter to restore adequate
cl ear ance 5f orlifghdhe é?faporﬁ%ﬁf‘t’hlcﬁlt@d,totbh@i%t problematicapechicviog thesases t he
. bearing to lose alignnent during jnstallation. 10 The design described in
U.S. Patent I\Qﬁ‘.ra"%?t?%?{%@é bearangsaWhIch 819 sublrehiq prysipleaisictipral sgntaet with| ast i ¢
bracket. Ho er.. .thi esi i.ves.rise to the sane di sadvant ages of ot her
beari ng sysﬁﬁ%rqtﬁl i %Eﬁ Of’ﬁ’g[?lﬁgg??ﬁ‘aei"?t%unt ed inanin interference fit,
nost notably the inability of the bearing to self align, which reduces the

ful lif f th t , t h te | ~5
oi 1 ciently over 1ime.  CUNRKHL &ort e pRERST el e Shth bR e P on -
ciently over time. 3 HEPRVER i R |
01 ot ance 11 o TN n o R B M e AR B BRBP R s o

hor sepowen_s gt R bt AIHRH il fladithfie cast B uhSRebaanal em | S oe !

al i gning, and thus conpensates for ‘deviations in the axial a ment of the
rotor shaft thpadkeishiTaiest fypes SBearbigs rehlirCiRant Sposie 9aMriAnd wiidice wear
on the bearing, extending the life of the bearing system In the preferred
enbodi ment boubstattilly dmuksethe Hifidofitka oo AMtés FrobleAs RagicudariofturEhal | i c
material, preferably plastic. The bearing may be 25 conposed of a high

perf or mance pligstempengire lgnvioersnenss inrehjoh tie dilseddadutoivatettbe Bearink8 January
2004 WO 01/06140 PCT/USQ0/ 18907 prolong the life of the notor. Qher
aspects of t HESSIRASPVELRMALSy cpmallyrpausingratagtrophia faibue phtpe deartingrsytstea.
utilizes a netal bracket and/or a netal bearing.

15 It 1s also known to press fit journal bearings tightly to the bearing
brackets. However, this type of bcaring.system requires machining after the press
fitting operation, which significantly increases the manufacturing cost of the
motor. Moreover, although a press fit journal bearing will remain in place in the
bearing bracket during assembly, due to the interference fit between the bearing

20 and the housing, the performance of the motor at times may be less than optimum

‘because the fixed position of the bearing does not allow for even slight deviations
in rotor shaft alignment. If the motor is jarred or bumped during operation, severe |
vibration and squealing can result because the bearing is not capable of self

alignment.

25 These problems are particularly acute in the case of metal bearings |

supported by metal brackets, and precision machining of these components is
2



I'n the preferred enbodi ment of the invention the flange pdran¢ygf04
fl anged o {Nng type bearing is provided with an opening having a
.bearing s&vr(?%izoleai@onpl imentary to the rotor shaft. A beari n§CHUSRKEBPOT s
provi ded with a bearing receptacle adapted to receive the hub of the
bearing in a clearance fit. Arotation lock, in the preferred enbodi nent
flats distributed about the bearing receptacle cooperating with
- conpl i ment a gy b i : r i restrains the
" beari ng agaimrégé;f&r%tg?gltc iﬂbr’l[|E \?\Ft |%&?{?g Sgéelg{?llg r‘%lb&e%ggtpéc & BRG e{e%al | owi ng 10
the beari ngsippofietrhbte] beatife RERBES 1 toIREBALKML b mﬁférgﬁ&rﬁépé&%v&y .
automatically shifting the centerline or pitch of the axis o0f the bearing.
The bear i ngin thedehtysteme hadqued libtidabien Be e HRari A @ FAR R Ridalto the P?btpiepg"
relation and is able to self align to acconmpdate deviations in'the axial
pi tch of theperaticarofshafmbtor! It i$ hleo khewets est £pal vvanhg bhas Baad inf@a br acket
is provided with 15 bearing retainers conprising retaining fingers that
hol d t heS bemetahbracketpbuiee tidibearing ishrowssadiielbyackerklvdes khelgearing enside t he
notor. The retaining fingers are preferably formed integrally with the
" bearing br adReeteshy the exvand efitheiintarfnéefit, Whichghen héwetsitagdsairecisie bearing in
t he bearing receptacle in a clearance fit. This aspect of the invention
si npl i fi es MAChIBGEShHheingde dinmetss s rostpse adrquatelvteatrmae forghbraioksif. and 20
assenbly of &he bear i glg brackets to the notor. The present invention thus
provi des a BESr PAFTESS &Y apsratinn causesithe beagingHatase alimpentdurgga beari ng
conpri si ng ﬁ&aﬁ?teoni ng having at |east one bearing surface, a bearing
b-rgcket conpris hdi'a receptacle for nounting the bearing on the bracket in
substantially fixed relation, the receptacle being dinensioned to 25
support 4 he bearing i f.] a [;ot at, ock caqoperating
bet vveenl(% he bearing a?%@?ﬁegﬁﬁ%gée}&%gé?y'%'oﬁfg%&lﬁ%i %5?2’@3{%85?%@& Yai nst

subst anti al bffaﬁhé‘%i‘é%@ fifted toladpldd ;@'5 ef Oﬁﬁ\gg&g%xksq?eé&gl é) ekl x%gqg /hh]e8 907

relative to the bracket, where en t posée frough the

bearing ! hesafiRliladyaiaidor 80 BakinkigetbRatl Rlich thd BEinkls LMD Lhe shaft
1 on

in a substantially fixed radial posSi , a clearance between the bearing
and the beam ingnteeferzptafi, eokhiestatly tenialbilifgofttheboRmiit Qellf Qli FRIWHiIG] N
alignment with an axial orientation of the shaft. The present invention
further proeiless the dsefud difoofthe hotarendwenerally causeChePictst RMparatOlesy
rotationally djisposed in a stator, stator w ndings di sposed about the

stat or For ?fﬁFL@P%OYfHélm%tor and a rotating shaft rotationally ~I fixed to
the rotor, and a bearing system conprising a bearing having an opening 10
with at | east one bearing di s_P sed in_substantially fixed relation
in a bearing receptacle su RGOFTHEIN, g ket , the receptacle

bei ng di mensi oned towé.glﬁgort tthe earing.in clearance fit, and a rotation
| ock cooperating bet FRE e ‘ﬂ@péﬂﬁgdetsﬁ QHBR PEHMIESYEE ™ estrai n t he

b [ ' : ' | O | at Lve. to the b ket, .wh by wh
Che shar ¢ & rneebaRbe RpobEfi RebBf BT <oifret Pt 60l nat the
the : IS . aPPE PEEat el agai n:
et kS g b R R R o e

t her eby20enaivaiing sfshén E&%Ifiaﬂgrghg, 4l taﬁsaéd?nﬁénw%?g?%{e@m% tﬂé%gﬁsl -

orientation of the shaft. T present invention provi ;
conbi nat i orgligamieassf thgrolér shafl tamabAdih Mk 6RirmiA FficitddS JT98¢ MBthr3Rd N9
conposed of plastic and conprising a

reduce wear on the bearing, extending the life of the bearing system.

A

In the preferred embodiment both the bracket and"‘bearing are
composed of a non-metallic material, preferably plastic. The bearing may be

25 composed of a high performance plastic which does not require lubrication, to



flange projecting radially froma hub, the bearing conpri'sitguan 298éni ng
havi ng atwloeamisiene bearing surface and a first conponent Olfcﬁ‘Uéoghﬁﬁ&on

| ock, and the bearing bracket conprising a receptacle dinensione 0
support the bearing in a clearance fit for nounting the bearing on the
bracket in substantially fixed relation, and a 25 second conponent of a
rotation lock such that the first conponent cooperates with the second

" conponent t oprodentg the dift dEthbeaotongOtaaseLtsaifhisd @antitin Mot 8¢ indlemedidd January
2004 Vv4' O 01106140 PCT/ US00118907 rel ative to the bracket, whereby when a
shaft is di sposbenringrsysigin thhientiiizas 2 moetairinacket anddsr agatiahbéaringe bear i ng
surface, the bearing maintains the shaft in a substantially fixed radi al
position, wherein a clearance between the bearing and the bearing
receptacl e enabl es t he IbBigrhraferied embiodimasm o thegnwentionhe flarge paxtial of5

i i h ft. | furth < t of the invention the bearing
5 conposed bASEEGHTsHNE et pro s nige WG
Compri sos o Bukef dampliefiaRt < e oot 3641 o8 PR lrarkhis mAvicRd eyt af;iag.he
N ing i ' t ai ni png fi ngers projecting fromthe
beari ng br ackerEdEepla R RO TR ve B BB ab e perans By Rhrime Al ange. of
the bearing. rdif}idnBclRlift il 518 rﬁmﬁ?dg%ﬂénttdﬁ?s &gt%ﬁ)'ggeﬁﬁﬁ'gﬂgﬁer g? each conpri se

an arm supported by & spring 1 00p I'Ncrease aM%e retaining

fingers, whigledigsIBchGiRatidl With Qgglgii-hﬁﬁtar}ll ﬂét@ é{? te! ﬂub{p:dﬁsoq)e%f tﬁl\efs,| ga,%télﬁg{ nit ES

i nvention the bearing bracKet Is conpose pl'astic an

fingers are f@frﬁﬁdt}idﬁe@_ﬁﬁg‘bgé&nﬂrbﬁ_ti'bﬂ%iﬁﬁ@fﬂe%aﬁé\%&%éﬁtac@@hﬁ afP&?/l‘?@' PTION
OF THE DRAW NGS In drawi ngs which illustrate by way of exanple on

preferreth enthedicantny & seftld e propenili@imen? & idhitBaifRorshhf b9 alifoRliticglevati on of
a notor enbodying the invention, Figure 2 is a side elevation of the notor

of Figure 1, shiftipgrthe Berntsrline or pitch sthtianizalf tied asging OThObeinegathiugy Syst em
according to the invention, 6 13 January 2004 WO 01/06140
retained in the bearing receptacle in “floating” relation and is able to self align to

accommodate deviations in the axial pitch of the rotor shaft.

In the preferred embodiment the bearing bracket is provided with
15  bearing retainers comprising retaining fingers that hold the bearing in place during
the assembly and working life of the motor. The retaining fingers are preferably
formed integrally with the bearing bracket and provided with barbed flanges that
retain the bearing in the bearing receptacle in a clearance fit. This aspect of the
invention simplifies the assembly of the bearings into the bearing brackets and

20  assembly of the bearing brackets to the motor.

The present invention thus provides a bearing system for a rotating
shaft, comprising a bearing comprising an.opening having at least one bearing
surface, a bearing bracket comprising a receptacle for mounting the bearing on the
bracket in substantially fixed relation, the receptacle being dimensioned to

25 support the bearing in é clearance fit, and a rotation lbck cooperating between the

bearing and the receptacle to restrain the bearing against substantial rotation
4



PCT/ U500/ 18907 Figure 4 is a plan view of the bearing bratkAY 9% system
of. Fi gurew% If()i&%re 5 1is a cross-section of the bearing bracket al ong t he
Jine 5-5 't ¥ gure 3, 5 Figure 6 is a plan view of the bearPiCﬁﬁjsi“?{lstgﬂ

beari ng systemof Figure 3, Figure 7 is across-section of the bearing of
Figure 6, and Figure 8 is a bottom plan view of a further enbodi nrent of the
bearing systemof the invention. 1o DETAI LED DESCRI PTI ON OF THE | NVENTI ON

“Figures 1 arfglaavé {d S brRk&, %eﬁbwﬁeh%mﬁens &Q?@gz@'%xh trﬁ.ri)%arm{ grred
0 e

enbodi nent the invention. T nmotor 10 1s a fraction or sepower

“shaded pol %‘BaﬁtY&@tcf@é:ﬁ’ﬁstMaﬁﬁ%tshﬁfﬁcd@%iﬁ@inﬁﬁ@ﬂﬂﬁnaé dubStafifdiyat ion in a
refrigeration system The notor I0 conprises a rotor 12 conprising a rotor

body 15 14 Hpadiridaldositivhl a tRataice BétdicbptiRIVeNrind XRIkhE BE@irnORcdptacidie body
14. The rotor body 14 is rotationally disposed within an opening in a
magneti c st ahaebypamblihg theXrafiag sethafntaimatigghan kvith arsdxigreiénawionbathest at or

| am nations 22. Electric field wi ndings 24 wound around a portion of the
stator 26 nmhaftti ze the stator |amnations 22 to provide the required
~magnetic notive force for driving the rotor 20 12. According to the
invention, the rotor shaft 16 extends through a bearing system a preferred
embodi nent of whi ch i sthelprasent srventiomiurihguprevies Afmaeticnahosepayeipr i ses
opposed bearing brackets 32 which extend radially across the ends of the
rotor openi MRCIRHECWPESIRLR IR retgtippallydisposed i statey, S@IQIINEINEY bolts 7 13
January 2004,.WO 01106140 PCT/ USQQ/ 18907 34a. .The hear] brackets 32 each
support beardi$Rpse Whﬁﬁ&&ﬁ%ﬁgﬁ"’c‘ﬁég‘? B)tt?frmgﬁarf’fanﬁgsg‘;}?@’iﬂ?nf stabilize

I i i i f th . il I i b i all
Prde e BB He Blar i Thefine sl thihrite Shstlnd it A0nd For oy
o yotatt off ( ARSI _ : e e en
3 vo 5 RoerVigh A3en° B RECHLIRHELS dfoldn iy ubtaf BT edd bt B T o84 T
di sposed to &aﬁgl%fefcaﬁlsclbﬁmd atz%a{ghgb&fc@ét%gggeaﬁfgwe 36 is

mai nt ai ned spac romthe stato y risers be oriented

obl i quely refigehdienddQo shispdi iHEAR inlh@eEARAR, AR 4 DtAlAMbgled With a
bearing receptacle 40 conprising a hole extendi ng through the bridge 36,

preferably ldopeatiigbdtyweentid tdafing shdhededeptat RAE raserainthe beirigngainsd i n a
cl earance fit, as .
substantial rotation relative to the bracket, whereby when the shaft is disposed
15 through the bearing the shaft rotates against the bearing surface to maintain the
shaft in a substantially fixed radial position, a clearance between the bearing and

the bearing receptacle thereby enabling the bearing to maintain alignment with an

axial orientation of the shaft.

The present invention further provides, in combination, a bearing
20  and a bearing retainer, the bearing being composed of plastic and comprising a
flange projecting radially from é hub, the bearing comprising an opening having at
least one bearing surface and a first component of a rotation lock, and the bearing
bracket comprising a receptacle dimensioned to support the bearing in a clearance
fit for mounting the bearing on the bracket in substantially fixed relation, and a
25 second component of a rotation lock such that the first component cooperates

with the second component to restrain the bearing against substantial rotation

5



described in detail bel ow. The bearing receptacle 40 may 13olana=14%94i nel ude
an annul aw@nai/eise on 42, as in the enbodi nent shown, to acc 8%% /Fro

| arger bearing 50 and/or. serve as a spacer for an inpeller Enot S ovvﬁz. In
the preferred enbodi nent the bearing bracket 32 is integrally 15 nol ded
from an engi neering plastic. An engineering plastic suitable for the

. bearing bracket 32 is HIN ZYTELRC (Trademark) 51G35 HSL nyl on manuf actured
by DuPont ( Treletéeeoithe biackeey wherehyatvhen ashaft isalispobaicthesighRRAbe RBE RET/ PTT
pol yesters, SPS, PPS, LCP, nodified pol yphenyl ene oxi de, polycarbonates,
pol yet hyl eneT®#@s peaiygs thrhdasng sudfacet the tengngmeinitaigs leakiaft én 20 enbodi nent
illustrated, reinforcing ridges 31 are provi ded about the periphery of the
bracket to i fypsrantiallyfized Sﬁdtﬂg pepsiionrwhkjein3sleanahceibsbyeendBe b&rherandat eri al s,
for exanple tbal S _convent i onakIBIy used in shaded pole notor housings, are
al so sui t abl BSR5ATRE EPCRRIATIE st psthr bearg tomaaiptabalignmenbwathkan ax3d suppor t s

a beari ng, 500ri9n Qreﬂ‘qeirtée 5 enbodi nent of which is illustrated in detail
in Figures 6 ARen ghae § ?ing 50 in the preferred enbodi nent conprises a

. flange 52 extending radially froma hub 54. s 13 January 2004 WO
01/ 06140 PCTI LJS00/ 189 ole 56, disposed.axjally.through the bearing 50
is provided with one o?’zﬁ@}%eﬁgﬁ)ﬁhﬁfﬁgr‘wﬁ%@%hﬁ%‘i‘%lscfﬁm%’é?d ef% rotor

shaft 16. 1nyd i aring _openi is "fluted",

conprising a &Pﬁ‘reggp?dghog g?ﬁ a 5ér}§agggprﬁ’éecgﬂg$%£%@9%%mea\/@’rh'y di stri but ed

about the hole 56 and spaced apart by |lobes 59 5 which are spaced fromthe

shaft 16. This m ni m z@sa bMe ARTHRA aHecCHMtHE -ePt‘?éﬂ"ﬁx%'BchQ&tPo‘?ﬁér%s%?fO and the
or a

shaft 16 to reduce the degree of friction between the 10 16 and

the bearing béaringmetaineti forredinty thbeaedd indBORLENEe dhé B RlAN. The
-1 obes 59 al so provide a channel or pocket for I%?‘le gccurrul ati or??atg#e?debri S

during offer amapnomprisdetaiming fingers projectiny fdid tiy efaginp GehcRBOADIBRL t he
bearings 50 are nolded froma high performance polyneric plastic. One
preferred be®eentaclerandadapted to retasytbt flaigadfahabégringP12 Gdprefened manuf act ur ed
by DuPont (Trademar ké due to its superior wear characteristics and
extrenely | ofneeimen the bearise fingernedc SRIIRNSE amanr syppottedby akpriipopear i ng
50 is dinensjaned to nest in the bearing receptacle 40 with a small anount
of cl ear ance'®HBEREF Fepdcrst theetginmg fimgershwhishtiersdnataih barbed tiper sur f ace
of the receptacle 40, to allow for self alignnment of the bearing. The

cl earance between the hub and the r tacle 40 may. range between . 001
i nches and . 003 i nchesf}’al'%tgflﬁr@ﬁ ?pffteogftg‘%)@éfequl t?‘F Redriedackat i sel f

al i gnnenfs of | ' ssiye cl.earance can, cause
rattling of %%gp%ébﬁ??@ggt%dﬁgf ﬁégﬁblé%f?%%baf%gmedé‘g?gr@gﬁ Wdﬁ‘ PhRe Vespel
(Trademar k) B3ridPBtacRed ymer i s advant ageous because it can be manufactured

to very close tolerances (as | ow as .0005 inches for snmall diameters) with
no machi ning required, thereby m nim zing manufacturing costs. 25 A

rotation |ock is provi deBRIEF DESUR&PI‘IGN@I*JFHEiDEA@[\_S?i nst substanti al
rotation within the receptacle 40. In the preferred enpodi nent the 9
In drawings which illustrate by way of example only preferred

embodiments of the invention,
20 Figure 1 is a front elevation of a motor embodying the invention,
Figure 2 is a side elevation of the motor of Figure 1,

Figure 3 is a cross-sectional elevation of a bearing system

according to the invention,



"3 January 2004 WO 01/06140 PCT/ US00/ 18907 rotation | ock 'ColdHeyed0f| at s
54a di'sposed about the outer surface of the hub 54, and conplinentary flats
40a di striroulé¥ %oout the beari ng receptacle 40 cooperati ngCAHYHWOAIE7f | at s
54a, as best seen in Figure 5. The rotation lock may in alternate

enbodi ments conprise tabs or grooves (not shown) in the hub 54 or the
flange 52 with conplinentary mating structures (not shown) fornmed into the
- beari ng bracket 32. Hq_wg;y Iy f ts .40a and.54a for the rotation
|l ock is preferred for s &gﬁf%?ﬁ/éﬂéﬁe‘ggglm&%egﬂﬁgS@ﬁ@%t’?ﬁﬁSé’iste ortunities
for interfengpgesbetween the bearing 50 and the bracket 32 during self

al i gnnent. Because of the clearance fit between the bearing hub 54 and the
10 receptacle 40 a slight degree of rotational freedomis available to the
bearing 50, however tfﬁgﬁx@"Sﬁ&h@fbsL-@Eéﬁoﬁ‘b@%ﬁ%ﬁﬁ% Byacleétea}f&{gﬁx g sear i ng
fromrotating during operation of the notor. In The pre erreg enbodi nent a
bearing retdhf&uré 3, provided to retain the bearing 50 in the receptacle 40.
In the enbodinent illustrated in Figures 3 to 15 5 the bearing retainer
~conprises retaining fingers f O formed integrally with and projecting from
the bridge 36 of the Hegurelgs bplankedw 3PthePreefirg abthy bedring sk@imomg fi ngers
60 each conprise a spring |oop 62 supporting an arm 66 which termnates in
a barbed ti giguaeBor retaining the bearing 50 against the bridge 36 of the
beari ng bracket 32. The engineering plastic of the bearing bracket 32 is
necessarily 2o relatively rigid, in order  to maintain stability of the
rotor 12, and the sprilRgEddpaeoss-seationof thedvaarag of Bigurgparandt o t he
retaining finger 60 sufficient resilience to displace radially (relative to

e §oct hoct 1 on” shaURIEH b PoBER PR B8 s b ng' S0
has been m%@ﬁ%%}@te&@%tggﬂwﬂﬁ Iprack_et 32. 25 The retaining fingers 60
g rom rart

prevent the beard I'ng out of the receptacle 40 during the
assenbly of the notor 10, as well as during operation 10 13 January 2004

WO 01/ 06440 PCT/ US00/ 199X 1adn bRscRabeioNOF FHE MUHetit retai ning fingers
60 can be selected according to e stze o . s. It is
anticipated that in MEgureasasd b Wustrateintideid indeRnd fibod eln

opposi tion about the receptacle 40 will be adequate to hold™the bearing 50

in place, horefereed ahbadimenr éfahé Dventiore The aotdr B isfaGFacH¥adNoesepswsiown i n
Figure 8. As with the relationship of the bearing hub 54 to the receptacle
40, in order'siaded pble" hypamiaigr 810h e thaeusselth padviidmaingirdutation imoul d be a smal |
amount of clearance between the bearing flange 52 and the tips 64 of the
retaining firefggeratignsystem. ThevmetortlRecopmaisemyraor 1 scomprisingtotortbdynt o t he
receptacle 40, to allow for self 10 alignnment of the bearing 50 during
operatidni ofl*h§aringt shath b injrgtatjenally fixediyelatipm i the brdy Audbedotonbedye beari ng
bracket 32 gyl.al it%ni ng tdhe hyb .514 with the receptacle 40 so thaifq .the flats
54a, 40a are positiOned lsﬂ"%ﬁa’ﬂ I} B APCTURE) N MARRLLC SRt ASSHRbYIZg 50 into
the recepta I 52 passes.the barhed tips 64 of the
retaini ng f&!r)llgrée?hgﬁ ts%a&ﬁg&‘%@ﬁ%‘é agglrl'rllgrr %ﬁﬁ%h‘?mﬂonsgﬁ' Bt Bed

windings 24 wound around a portion of the stator 20 magnetize the stator

laminations 22 to provide the required magnetic motive force for driving the rotor

20 12,

According to the invention, the rotor shaft 16 extends through a
bearing system, a preferred embodiment of which is illustrated in Figure 3. A
housing 30 comprises opposed bearing brackets 32 which extend radially across

the ends of the rotor opening and are affixed to the stator 20, for example by bolts

5



15 outwardly, as shown in phantomlines in Figure 3. Wentf8UYA998 52 has
cl eared tW® @i0pB1064 the arnms 66 snap back to the rest posi tecmusesigown i n
solid lines in Figure 3. The assenbly of the bearing 50 into the bracket 32
can be perfornmed by hand, or by autonmated equi pnent for high vol une
applications. The retaining fingers 66 retain the bearing 50 in the
receptacle 40 as the brackets 32 are 20 assenbled to the notor 10. The
“rotor 12 i s34foshhe Rsaeng Rracketls 2iach papordaaringhz0 threuahrwhigh therdtorhe bear i ng

brackets 32 ar;quasser@l ed M the stator 20 by disposing the rotor shaft 16
t hrough t heSh38aba Rdendsdo siapilighiand mavuiamggere Alignmentef the rqteiot2 whidewn)

through the_stator | aninati 20 ' he .housing 30 as by bolt
3. The motls128 iR 20ialo" htRTBIAr SNk |6 0T B BORBRGROS athi on,

and termnals 11 are connected to the |ocal power supply. 11 13 January

2004 WO 01/ 0G140 PCT/ 71 j h .1
wthin the stator 20 TRAPATE ehbrRREROLPRpeamaRetel This et

f 58; 1 hers d ' i-gaf | [ ired due t
The oxtremely Tl RRE 8165 FEEPRL bRy AOVIASEMIATE hAP suF R ©°

expansi on ofhich&ofti iP@Ts?GsreHEiH GficHy? ltl?/é”ﬁraglye? 4 t{a e srt{lgr . bﬁ%rriidgrtfg}%é 0.

Because of the clearance fit the bearing 50 wll shitt to acco date

devi ati ons {stindifiRirdisphceRiffdil U sthldP20 81 Sserk 28, %vﬂ?c'h‘?ﬁéj&l’i%r’i@r@édm ng proper
al i gnnment between the bearing 50 and the rotor shaft I6 after assenbly and
during oper aliliquelyaklative tarthe®ridge 36 TMdie bsige 96 iPpravided wiftos bdaeinb t he bearing
bracket 30 and the bearing 50 reduces opportunities wearing of the bearing
syst em conpurepiecle 4@ cdmpfisingsachaledxterding dirsegtathe bridpe 36, mafetarel s. A
further enbodi ment of the invention is illustrated in Figure 8. In this
enbodi mtht edgraipaandridymensianeteto reeaiys the dsaring &im etlaamncedfitf angers 60 evenly
di stributed about the flange 52 of the bearing 50. The bearing retainer in
thi s enbodi AsaEbed Wgletribhelowus Tthﬁé’eﬁmmepmtaﬂ@gQ,maymmomlil)nlglcmcleami s case
pl anar i nner 1? surfaces _of the anus 66 cooperating with flats 52a di sposed
Jin conpl i nefRA SXINSIOP SR, ahigthe embodisans gy, ¢e acqoampedats alpredrange 52. I n
t hi s enbodi f)ren.t t@e ﬁ;eari ng 50 Brovi des .a slg% e hearing surface 58
ci rcumscr i bPHYBRE APFHPE SOVE @8 2 §Pagep forandmpsliegnots gh a fluted opening
is equally available for this enbodinent. As in the previous enbodi nent the
retaining fingers 60 gk 4 r.iing 50.to maintain
e RACAP pobHitiniohe He BBl bRSKC Moy

the bearing 50 in a clear It w e recep X he

operati 90 Ofolddli iR dheRBdrireSp19dther A é%giﬁe%ﬁﬂgg\éaﬁateﬁhiyab@@% ded.

Preferred enbodi nents of "the i'nvention having us described by way of

exanmpl e, it besiring bpeckePIRISEITNIZY THDEY Teddehlagie) 5 1GIsh@SBhYIohhat nodi ficati ons
and adaptations nay be nade w thout departing fromthe scope of 25 the

i nvention, mansfattuoad by DuPdre (Tpplendek). Othérsuitablé matdrfald mielide PP2004
06- 06- 2001 US00189C Cl ainms: 1. A bearing systemfor a rotating shaft having

an axi al pi PBR/PEGRPTipelyegtetsa SPS, BBSy LGB, modificd pohyphériyleraroxidgeeni ng havi ng
at | east one bearing surface, (ii) a flange projecting radially froma hub;
polycarbonates, polyethylene and polypropylene. In the engineering plastic
20 embodiment illustrated, reinforcing ridges 31 are provided about the periphery of
the bracket to impart rigidity to the bridge 36 and risers 38. Other materials, for
example metals conventionally used in shaded pole motor housings, are also

suitable for the bearing bracket 32.

Each bearing bracket 32 supports a bearing 50, a preferred
25  embodiment of which is illustrated in detail in Figureé 6 and 7. The bearing 50 in

the preferred embodiment comprises a flange 52 extending radially from a hub 54.
8



{b) & bearing bracket comprising a receptacle for nounting 1P ng on
the brack o ofdl§sd €CEPt acl e bei ng di mensioned to support the bearing with a
cl earance between the hub of the bearing and the receptacl #CHHO(18907
rotation | ock cooperating between the bearing and the receptacle to
restrain the bearing against substantial rotation relative to the bracket;
wher eby when the shaft is disposed through the bearing and the shaft
*rotates agai tslaey; i . q L pet he hub of the
ARble5BRi R NalfP ik thk %@aﬂgfﬁﬁ% i@'%?&'lgje% 1‘3’:8181 OF mofe

beari ng and the bearing receptac enabl es earing

acconmodat e yeayhadur@iess $Twhitd contat th%ingJ? skt i@?lnstné‘gﬁ]bo&gme-oﬁp Ehd¥GAT | ng

systemdefined in claiml1 in which the bearing is conpose a polyneric
plastic. 3. tHileedbiagiopaeing ystRITALbbpHsing affidaybritintiibs Bed-Hg ' ot ati on

| ock conprises at |east one flat on the bear i ng cooperating wth at |east
one flat on stifecesisaekedly distriBited bBartithghsly S6ant gefckdashri By fhak 5y 1 furt her
conprising at | east one retaining finger projecting fromthe bearing

br acket abowthittharespasegifiomt the shaft AENIDEDMShiFTes thddfeDH6f APdct barwbaauary 2004
- US00189f 5. The bearing systemdefined in claim4 in which a retaining
finger is adapeearng§0nrad fashafifltatogeduse thtdedrenof figtiotbetFeen tiradiong syst em
defined in claim4 in which a retaining finger conprises an arm supported
by a spri ngSh¥fbpo and therhsames p0.rapddhus weeuerthe hedt generetedidnribg operatiorch an ar m
term nates i_ln g barggﬁi tig., 8. The bearing systemdefined in claim4 in

whi ch the J 456400685 1Isoqweyide @ chammsd 9E poelet firdhe acsumulatian oédebmis ng fi nger
is formed iréli'ileﬁral |%V\Aé’f] t he beﬁ(ﬁi ng bracket. 9. The bearing system
efiined in QMg OReTERY & the RIS ace of the opening of the bearing is
truncated. 10. A fractional horsepower 'notor conprising a bearing system

aceordi g to any one qh o0 kol AVENPER. REEET e Mot

A A A AL A A% AL. AFUE
Anzzupkf a\ Sohaad -
ol el sl Ch o B G R R bR L e e b

a] ca] ca] ca] ¢Bjadahek) S2l 22k GdAheml mal el DRt fladddiatk s A fgl c"al ca] ca]

caljca]cajcal U

) " h" " HZHHS: SePEIBE&AL (Hatdckerlstits ark ednenéld 18 bbaratiend srah&alat alsakioal cal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal x++g,
properties. :
-,-)---.@\.a.q.r.~ ... [*[1/v/]/]0090w011T22| wgl gb] X] ] ca] ca] ca] ca] ca] c”a] ca]
cal ca] cagca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca
] cal 2283 ) 4. 4>4)4Y444K bqayrpg@gggangns;cm,ed to nest in the bearing receptacle 40

L co o bt et sbeal el alsslaslsababe sl cal e o

&1 JICK K '

2 cal cal sal SO Ea) DR SAPl R e Ad 406 B R BR1a L iEh Rt AR noRRRIEOES Oy ORI RRR

RRXSSWW¢ YZZ N N

a]bczg]nga]bca] g%&}: %:g cafr(‘:tﬁle]cﬂé]? ?zﬁc %@éf@gﬁ@%@?}rﬁ%rﬁéﬁ%\%gﬁ%fal (1:?139?1 ;: :]1;
i YZ ACA : Aal. .

cal ca cal cal e ey sid SOV EREL) TERUER ALy DUFELE RN AH iRk gy ool ool ool

10%Z & iseafihp ! obdive AR Sed danl QUL&nfi kA O S109Z& () -

ML0Sza: ()~ @Owa (5 qroe (o S g e HtCheding Mope’ () -

109Z& () - $1Bearng bR, (Use FURIRESHdI®-(BEALAUEG SPL26dd Doy 14072 & () -

advantageous because it can be manufactured to very close tolerances (as low as

.0005 inches for small diameters) with no machining required, thereby

minimizing manufacturing costs.

25 A rotation lock is provided to restrain the bearing 50 against

substantial rotation within the receptacle 40. In the preferred embodiment the
9
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10Z 10Z 10Zs>MLO%Z&' () - M 109Z& () - @B10%Z& () -.10%& ()- @
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: bC! #S1096 &3y compliggataty flats @Ba HBBIHAG! AHAVBR behridy ARRE1E 1o S51098& () -
VAEDCI #LT 109%& () -3y 3109%& ()- @10%& ()- '109%& ()-3GLOY& () -
"10968& () - &rvemEsEing Wik Eefl{ty 593,145 bostmsaen in-Plgirk 50Eh8 rofativil 096k&h 4y in
y1096& ()-3y@O0%¢& ()- U dBA4C 1055! XS810%65& () - S6M 10%¢& () -
f 5F1096& () Altpmateemipdiments compoigataby oBgpo 1GUBE shpwn) in the hub B4 @irighel 055!
10% & ();, FGLO% & ()-S"10% & ()-10% & ()- ! 10% & ()- 1055 |
1055h" " #Z##$-298B Wi@s)&&lphmwmﬁ@@%l&u(e)s(wdshg_@?a %‘n@)ad inte 184 / & () -

S10% & () -.@310% & () - Y8@B&& dEHC 1055S, 310% & () - &, , .
| %% & () - 918%&“%%@@%%%%%?%@%%@ flags. %L%M%i‘pr(t)le rgptiqr Jock {0 C

preferred for simplicity of design and reduction of opportunities for interference

between the bearing 50 and the bracket 32 during self alignment.

Because of the clearance fit between the bearing hub 54 and the
10 receptacle 40 a slight degree of rotational freedom is available to the bearing 50,

however the rotation lock substantially prevents the bearing from rotating during

operation of the motor.

In the preferred embodiment a bearing retainer is provided to retain

the bearing 50 in the receptacle 40. In the embodiment illustrated in Figures 3 to

15 5the bearing retainer comprises retaining fingers 60 formed integrally with and
proj ecting from the bridge 36 of the bearing bracket 32. Preferably the retaining
fingers 60 each comprise a spring loop 62 supporting an arm 66 which terminates
in a barbed tip 64 for retaining the bearing 50 against the bridge 36 of the bearing
bracket 32. The engineering plastic of the bearing bracket 32 is necessarily

20 relatively rigid, in order to maintain stability of the rotor 12, and the spring loop
62 is thus provided to impart to the retaining finger 60 sufficient resilience to
displace radially (relative to the receptacle 40), as shown in phantom lines in
Figure 3, and retum to the rest position, shown in solid lines in Figure 3, after the

bearing 50 has been mounted to the bearing bracket 32.

25 The retaining fingers 60 prevent the bearing 50 from falling out of

the receptacle 40 during the assembly of the motor 10, as well as during operation
' 10
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105559910%&' () - &$1096&' ()- ,3"-1098& ()- fy 109B& ()-'fF10%6& ()-
910%& ()-3 -,-j---.@dEbC 10555109%& ()-3,210%& ()- S/

1096& ()-3Sy, 1096& ()-, *109%6& ()- & 10%& ()- @\.”~. . .a.q.r.~. b@

100me (o Che BRI Tt Bl ik TR o S o o
stovme () ToBE 0 M AR 1 aYlicip st HabRIEaEa%s two retaining
Lovme ()1 &3 IOV (O A el i e fochpaMp Y it quaie wholdy
105510% & () Th\e!b\elﬁ’rofg & {n plaétg fbwever other variations are possible, for example as

5  shown in Figure 8.

As with the relationship of the bearing hub 54 to the receptacle 40,
in order for the bearing 50 to be self-aligning there should be a small amount of
clearance between the bearing flange 52 and the tips 64 of the retaining fingers 60
) when the bearing 50 is fully mounted into the receptacle 40, to allow for self

10  alignment of the bearing 50 during operation of the motor 10.

In use, the bearing 50 is mounted to the bearing bracket 32 by
aligning the hub 54 with the recéptacle 40 so that the flats 54a, 40a are positioned
in opposition, and depressing the bearing 50 into the receptacle 40. As the flange
52 passes the barbed tips 64 of the retaining fingers 60 the arms 66 cam radially

15 outwardly, as shown in phantom lines in Figure 3. When the flange 52 has
cleared the tips 64 the arms 66 snap back to the rest position, shown in solid lines
in Figure 3. The assembly of the bearing 50 into the bracket 32 can be performed
by hand, or by automated equipment for high volume applications. The retaining
fingers 66 retain the bearing 50 in the receptacle 40 as the brackets 32 are

20  assembled to the motor 10. -

The rotor 12 is positioned within the opening in the stator 12, and
the bearing brackets 32 are assembled to the stator 20 by dispbsing the rotor shaft
16 through the bearings 50, aligning the feet 34 with holes (not shown) through
the stator laminations 20 and securing the housing 30 as by bolts 34a. The motor
25 10 is mounted to an appliance in conventional fashion, and terminals 11 are

connected to the local power supply.
11
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lubrication is required due to the extremely low frictional resistance and
coefﬁcient of thermal expansion of the high performance polymer used for the

5  bearing 50. Because of the clearance fit the bearing 50 will shift to accommodate
deviations in the axial pitch of the rotor 12, thereby maintaining proper alignment
between the bearing 50 and the rotor shaft 16 after assembly and during operation
of the motor 10. The use of plastics for both the bearing bracket 30 and the
bearing 50 reduces opportunities wearing of the bearing system components, and

10 also reduces noise and vibration levels.

A further embodiment of the invention is illustrated in Figure 8. In
tflis embodiment the bearing retainer cofnprises three retaining fingers 60 evenly
distributed about the flange 52 of the bearing 50. The bearing retainer in this
embodiment also provides the rotation lock, comprising in this case planar inﬁer‘

15 surfaces of the arms 66 cooperating with flats 52a disposed in complimentary
relation about the periphery of the bearing flange 52. In this embodiment the
bearing 50 provides a single bearing surface 58 circumscribing the inner face of
the flange 52, although a fluted opening is equally available for this embodiment.
As in the previous embodiment the retaining fingers 60 are spaced slightly from

20  the bearing 50 to maintain the bearing 50 in a clearance fit within the receptacle

40, and the operation of this embodiment is otherwise as préviously described.

Preferred emBodiments of the invention having been thus
described by way of example, it will be apparent to those skilled in the art that
modifications and adaptations may be made without departing from the scope of

25 the invention, as set out in the appended claims.

12
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(a) a bearing comprising (i) an opening having at least

one bearing surface, (ii) a flange projecting radially from a hub;
| - (b) a bearing bracket comprising a receptacle for
mounting the bearing on the bracket, the receptacle being

‘dimensioned to support the bearing with a clearance between the

ey
"urepr

hub of the bearing and the recepfacle; and
| (c) a rotation lock cooperating between the bearing
- and the receptacle to restrain the beanng agamst substantial
rotation relative to the bracket;
whereby when the shaft is disposed through the
bearing and the shalft rotates aga.insf the bearing surface, the
clearance between the hub of the bearing and the bearing
receptacle enables the beanng to shift to accommodate deviations
- in the axial pitch of the shaft.

2. The bearing system defined in claim 1 in which the

bearing is composed of a polymeric plastic.

3. The bearing system defined in claim 1 in which the
rotation lock comprises at least one flat on the bearing cooperating

with at least one flat on the bracket.

4. The bearing system defined in claim 1 further
comprising at least one retaining finger Iprojecting from the bearing

bracket about the receptacle.
13
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~ arm terminates in a barbed tip.
8. The bearing system defined in claim 4 in which the
bearing bracket is composed of plastic and a retaining finger is

formed integrally with the bearing bracket.

9. The bearing system defined in claim 1 wherein the

surface of the opening of the bearing is truncated.

10. A fractional horsepower motor comprising a

bearing system according to any one of Claims 1~9.

14

AMENDED SHEET



