WD 01/ 35515 PCT/ US00/ 30210 TI TLE BEARI NG SYSTEM W TH FLEXI BLE BEARI NG
BRACKET This application clainms the benefit of U S. Provisional Application..
No. 6Q/dPasefs’. filed November 12, 1999. 5 FIELD OF THEPCHNWUSHII®2M Thi s |
invention relates to bearings. In particular, this invention relates to a
beari ng system and a flexible bearing bracket therefor. BACKGROUND OF THE
| NVENTI ON Snmal | fractional horsepower "shaded pole" type notors are used in
i o many applications, for exanple to Eide air circulation in .
refrigeration systenms. As is well k = shaded pol e electric induction
notors have a rotor conprising a rotor body bearing a shaft in

rotationally fi X%%Aﬂﬁéiﬁkfﬁwt%ﬁ%}ﬁx 16 fa%h?imcﬁg%xé@f?t ationally

di sposed within an“opening 1na nagnéetTc stator asse ypically fornmed
froma stack of aligngd annul ar stator l.am pati El.ect r.i ield 15

i ndi ngs. sur r oundi ng. I pamt1caRon Flaing e SR RP Gt O Re FrouSEhl Apliegon

| am nationg, t LQvide t requir.ed gnetic notive force for driving the
rotor. In '39/9%5%4:%&3855?%‘1? EIIZTTII@I npel ler is nounted on the rotor
shaft to drive the air flow In a conventional shaded pole notor the rotor

shaft extends through a hougi G Sy ets extendi ng over each
end of The rotor 20 opening 3 . IQ &bol-ted, to the stator. The

housi ng restrains thepy; : ' . t}ﬁpﬁ-' (¥ radi al

di spl acenent rel ati vgn{lgﬁ%gné}?g%grg?%an “gédg%‘ rtsélgieré??ngge%ch mai nt ai n

the axial afghe sk Blarftlg IORBMNMndd NEXIBIL RaANKg BRRkE: therbRf?. Dearings thus

mai ntain stability and alignment of the rotor while allow ng for

substantially free rotation of the rotor shaft. One exanple of such a notor
111

Is 1 This Sheet Has Been BQK@ROUND OF THE INVENTION I 1111, 11111 1111
L1 :

Small fractional horsepower "shaded pole" type motors are used in
10  many applications, for example to provide air circulation in refrigeration systems.
: .As is well known, shaded pole electric induction motors have a rotor comprising a
rotor body bearing a shaft in rotationally fixed relation to the body. The rotor
body is rotationally disposed within an opening in a magnetic stator assembly
typically formed from a stack of aligned annular stator laminations. Electric field
15  windings surrounding a portion of the stator magnetize the stator laminations to
provide the required magnetic motive force for driving the rotor. In an air

circulation system an impeller is mounted on the rotor shaft to drive the air flow.

In a conventional shaded pole motor the rotor shaft extends
through a housing comprising brackets extending over each end of the rotor
20 opening a.ﬁd secured, usually bolted, to the stator. The housing restrains the rotor
body against substantial axial and radial displacement relative to the stator, and
supports bearings which maintain the axial and radial alignment of the rotor shaft.
The bearings thus maintain ;tabi_lity and alignment of the rotor while allowing for

substantially free rotation of the rotor shaft. One example of such a motor is
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WO 01/ 35515 PCT/ USOQ 30210 described in United States Patent No. 5,287,030

i ssued 15, 1994 to Nutter, which is incorporat

referen@@%%&% fracti onal horsepower notors are particu éallr.lps su&ogbl e for
applications in which the notor runs for extended intervals over a

prol onged 5 period, which may be many years. As such the notor nust be
extrenel y dudesbiibed infiinjteid\States PatentriVot 5,282j080issuedBelpuayd5ab994 toequi r es
little mai ntenance over its useful |ife. The conponents which tend to be
nost pr obl entluiter, Whichdsincornesated bersin biareferencsr s are the bearings, which are
subject to per5|stent frictional contact with the rotating shaft over the
life of the notor. I nfain proper alignment of t rot or shaft,
shaded pol e type not ogg‘:bcr? tonpl rEWW"EE‘%?Tﬁ@WMICWEXﬁ"@P le fgr |

| mpr egnat ed po red beari ngs eari s hel d ace by die
cast al uni nuﬁpﬁggtﬁnﬁ&nﬂ’i‘é%thﬁm%‘?rd%%?‘g ﬁ‘é‘g‘il 1IN °8?”o%"8h‘?“r£ require
const ant exp I cant | sta tial I the |ife of

t he m)torSe e|§lj‘sd’dpro em| ﬁ?)fﬁ?ﬁ?vgﬁ%}m mo Oﬁm‘T*Sgeh "‘ej%ﬂ B{

envi ronment Smgﬁlty ft%tttb?alﬂiré M?&f@k?@i&:&@ﬁﬁlé Jﬂﬁm ?\#eﬂ i hgﬁ-‘gtj’at €S

over tine, y causi ng catas earl stem

It 1s al so kiewThb@oRip6idnd ihich'en io%&hoagygoﬂl%%é in chidViiahedi®ar | N0S

tightly to the bearing brackets. However type o I ng system
requires NesdRarieRs ¢ tHrbehhifg) Which drk fsﬁwje& 19 efsﬁtenemctmhmnacgwﬂ cantly
I ncreases the 20 manufacturing cost of the notor. Moreover, although a
press fit | otie rothtimgstafngver Wiellife bEfRiMotoR. Pl ace i n the bearing bracket
during assenbly, due to the interference fit between the bearing and the
housi ng, the performance of the notor at tines nmay be | ess than optinmum
because tthe fixed posi T¢ omimthintprepdradighmentisfabe rotart shaft) shadédpolevype sl i ght
deviations in rotor_shaft _alignnent. If the nmotor is jarred 25 or bunped
during oper anpioFs typioahy atiliz Tieal digmoeter ot aimpragnatad pewdered metadause the 2
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earings or ball bearings held in place by die cast aluminum or zinc bearing

D

brackets. These types of bearings require constant exposure to a lubricant, which
substantially limits the life of the motor. This problem is particularly acute in
15 high temperature environments in which the oil used to lubricate the bearings

* dissipates over time, eventually causing catastrophic failure of the bearing system.

It is also known tb press fit plastic or non-metallic jourﬁal bearings
tightly to the bearing brackets. However, this type of bearing system requires
machining after the press fitting operation, which significantly increases the

20 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 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

25  or bumped during operation, severe vibration and squealing can result because the
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WO 01/ 35515 PCT/ US00/ 30210 bearing does not danpen the resulting

vi brations due to disturbance of the shaft/bearing rotati
probl emswa@op3ssts ti cul arly acute in the case of netal beah‘%@'&soa‘lg@g'gorted by

nmet al brackets, and precision machining of these conponents is 5 therefore
critical. There are al so bearing systens which use a plastic bracket to

Support a met Bémﬁg%kﬁﬂottdaﬁiﬁehmé tekhifitg Vibritivhsiug K aistirbarte off tHeer f er ence
fit. The systemdescribed in U S. Patent No. 5,287,030 uses a plastic

bearing presssidfi/beafing tdtatiord| asti ¢ bracket. However, in all of these
systens the bracket is rigid, so that precise bearing alignnment and
adequate lubrication of the bearing remain critical 10 to the proper
operation of the notor, Thest prbblemsaks partigulafly a¢we fnctheicase afonetal eamngsgn
during operation reduces the useful |ife of the notor and generally causes
the notor tosuppertad by mstal bedcketsi ansd procisipn machining of these GIMNONRMSIH t o use a
plastic bearing press fitted into a _netal bracket., but bearing is

\ s.the

nount ed t he btheesfere @E%WB@&MW@“?&@{SE@‘SPB“&}‘%?Eﬁls%gﬁaﬁl&ﬂé‘ktent of
the interference fit, which then necessitates precision. machin.ng of the
i nsi de di amet &¥PPOF %@%%?%"&&@@EQY Zitte3 @aﬁ’ﬁh’&@@bﬁn qnpterisregre Bhgﬁ"g Al so,
the press fit operatiap ca he ar.i | ose_al i gn ' .
instal | ation. S anﬁgﬁe‘é%s r&{ﬁ&fﬁ\?ﬁxﬁfz’%gﬂe?@ %?%%Bﬁft'%%ﬁé Pgelr‘dfg ipiﬁg(\l/i des a
beari ng system cojmpti.Si a [in t ' ' hear. :
bracket, for é‘?(%\ﬂ%?téc tf%?qgettjsgo?%g?rt’ éc?lfgﬁggge or }sr{éﬁgew{éllra S tggdlgﬁlh’p%lr&el&?y pe
electric noto : E%I"EB ' “Emc : ' leshat\&Rick) nol ded
into the brac&g%CISF§e%¢}%d%{e a L?@r%gér{gc et @g?fﬁg%gg?eﬂﬁgllay, whi ch
facilitatgg b b endaRihasLS TR baridg 2o sasaligmbl y of - -
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during operation reduces the useful life of the motor and generally causes the

motor to operate less efficiently over time.

It is also known to use a plastic bearing press fitted into a metal
bracket, but as the bearing is mounted the bracket closes the bearing inside
15  diameter by the extent of the interference fit, which then necessitates precision
machining of the inside diameter to restore adequate clearance for the rotor shaft.
Also, the press fit operation causes the bearing to lose alignment during

installation.

SUMMARY OF THE INVENTION
20 The present invention provides a bearing system comprising a
bearing supported in a flexible bearing bracket, for example for use in fractional
horsepower shaded pole type electric motors. In the preferred embodiment the
bearing is insert molded into the Bracket to produce a hybrid bracket/bearing
assembly, which facilitates both the manufacture of the bearing system and

25  assembly of the bearings to the motor.

e ———————
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[T 1 1 vill WO 01/ 35515 PCT/ US00/ 30210 In the preferred enbodi nent
t he begﬁ isacket is insert nolded around a bearing, WpgEGs@Rszpes that
t he be ﬂ%’ prfip6rly supported and will not msalign during assenbly
‘to the notor. The bearing systemof the invention is self aligning due to
the flexibility of the bearing bracket, which thus conpensates 5 for

devi ations in the radilatheprefmredrembediment thebearingfhataket s insarimaldedt he

-optimum efficiency of the notor and reduce wear. on the bearing,, extending
the life of 29und ajearipggvhigh easures thatihe pearng 1s PRPEHY SpRROTESY aéﬁﬁ%‘i ment

T
mbodi t both..th ket . ' d - Il
R e e T e
aspect's o - cREo Rl ek il dRichl 8RR Ko Wdtiodiehifh Ll Bipact "

utilizes metgh df@ﬂémogyz ah8 rédte Weat 6§ %&e&ﬂf@,%&%ﬁﬁxgﬂwﬂ g?fof fi¥ention a

fl anged or. bushi type béaring IS provi an op aving a

bearing sur fiRaRngs &FRin. "BNidition, iR frifmedtRibodidfint empPldie@alrbdifiedtr acket is
nol ded around nost” of the flange and the hub of the bearing, creating a

beari ng r ecediistsih@id bating btlket Wil defficiendy 3aaping!Whrativhd Whitkhiaw y cl ose
tol erances between the receptacle and the bearing. 20 Preferably a rotation
| ock, for exiadwled i tietsystéinst ri buted about the hub of the bearing,
restrains the bearing against rotation within the bracket. Because the

el astonmeric bracket is flexible, the bearing settles into the proper

al i gnmento wi t h t he rotlothsprefurddenbidirentiboth the bravketansldiearingage| f. | n
effect, the bracket serves the functions of both supporting the bearing and
25 conpensat¢omposest ofanon-mgtaticmpiegiahehhe begeng may beigempesed ofp highabl e to
adjust to

performance plastic which does not require lubrication, to prolong the life of the
motor. Other aspects of the invention may be implemented in a bearing system

that utilizes metal bearings.

15 In the preferred embodiment of the invention a flanged or bushing
" type bearing is provided with an opening having a bearing surface complimentary
" to the rotor shaft. A bearing bracket is molded around most of the flange and the
hub of the bearing, creating a bearing receptacle that holds the bearing securely,
with extremely close tolerances between the receptacle and the bearing.
20  Preferably a rotation lock, for example flats distributed about the hub of the

bearing, restrains the bearing against rotation within the bracket.

Because the elastomeric bracket is flexible, the bearing settles into
the proper alignment with the rotor shaft by deflection of the bracket itself, In
- effect, the bracket serves the functions of both supporting the bearing and

25  compensating for bearing misalignment, so that the bearing is able to adjust to
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PCTI USOQ' 30210 accommpbdate deviations in the axial pitc tor
shaft, iWOOMASiHg the |life of the bearing system In on&%@%@?ﬁ%‘ﬁt t he
bearing bracket is nolded with ribbed securing posts and/or conplinmentary -
sockets into which the securing posts are 5 secured. This aspect of the

i nvention si nglcbihfdardeeiatibis B tht Griabpitch OBhOfctokia, increating theoliferof The .
present invention thus provides a bearing systemfor use with a notor (10)-
havi ng a r ot othe bbaririg sy$téin. and a rotor (16) rotating wi thin an opening '
through a stator (20), conprising a bearing bracket (32) conprising a
receptacle to (40) surrounding a bearing (50) and supporting the bearing
(50) in fixed relation hmnetemquﬁrawébegmghmbismlﬁedm ajbbed (32) is
adapted to be nmounted on the mptor (10) such that the opening (56) in the
bearing (50) $esuriRg:pRstsand/er complimangary seaketsrintgwhich thesrecymng P%swe shaf t

(16), and wherein the, bracket .is sufficient flexib hat. the rotor
shaft (16)5 cafecwsty gg%s aspect of thedayention)simg lﬁ%ﬁsﬁyﬂt%ﬁf%gﬁﬁ%bves
into alignment with an axis of the rotating shaft (16) but the bracket (32)
is sufficientt em%ﬂfd that the rotor (12) is maintained in spaced relation
fromthe stator (20) during operation of the notor (10). The present
invention further provi d Raxing : : ik vafd a _
rotor (16) rotating vvi_tﬁﬁ%p{aggéngé%%ﬁén1&%&33%3%§£%%t;‘85§?§%@, having 20 a

bearing-syst eﬂg@%q%ﬁgl 16 shiR | £6)258 1 rBtbe ({é@btafiﬁg QritheE ofenitg an

openi ng (56) I edst one beari'ng surface’(58), for maintaining a
radi al  al i gnfRAfghQf stdtbe(209 (cBmptisiisla Hehfihg bARRRet(DE) compiiding DeReptagde br acket s
(32) each <conprising a receptacle (40) surrounding the bearing (50) and
suppor ti ngp t h@toz)btﬁ?ddnﬂﬁlg(ﬁ%arihg ($0yeed sippatingthe behdnge(50) ihfxdl mbdtiens (32) -
are adapted to be :

to the bracket (32), wherein the bracket (32) is adapted to be mounted on the

motor (10) such that the opening (56) in the bearing (50) is disposed in the
vicinity of an axis of the rotor shaft (16), and wherein the bracket is sufficiently
flexible that the rotor shaft (16) can deflect the bracket (32) so that the bearing 50
15 moves into alignment with an axis of the rotating shaft (16) but the bracket (32) is
sufficiently rigid that the rotor (12) is maintained in spaced relation from the

stator (20) during operation of the motor (10).

The present invention further provides motor (10) having a rotor
shaft (16) and a rotor (16) rotating within an opening through a stator (20), having
20  abearing system comprising one or more bearings (50) each comprising an-
opening (56) having at least one bearing surface (58), for maintaining a radial
alignment of the rotor shaft (16), and one or more bearing brackets (32) each
comprising a receptacle (40) surrounding the bearing (50) and supporting the
bearing (50) in fixed relation, wherein the brackets (32) are adapted to be
25  mounted on the motor (10) such that the openings (56) in the bearings (50) are

disposed on opposite ends of the stator (20) in the vicinity of an axis of the rotor

5
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25 nount ed on the motor (10) such that the openings (56) in the bearings
(50) are i sposed on opposite ends of the stator (20) ippridR@oNegonity of
an axi ¥ Q¢ qs rotor 5 This Sheet Has Been Replaced | TITIT1T 111111 I111
AL 1Tl A~ WD 01135515 .;PCT/ USOQ' 30210 shaft (16), and wherein the
brackets are sufficiently flexible that the rotor shaft (16) can defl ect

t he bracket sshafi2) 6)sand whereirhthe bearkets gee affficiontty flexiblesghatghesotor shafit h an axi s
.of the rotating shaft (16) but the brackets (32) .are sufficiently rigid
that the rot@6) ¢aefiest thabrackets €32)isn thas Abebearimiga 50 arovierintior aligamentat or  ( 20)
during 5 operation of the notor (1? BRI EF DESCRI PTI ON OF THE DRAW NGS I n
dr awi ngs mlwﬁhmmtof thegrotgjingishafb (163 orthihe bragkets (5?)34165‘1@13“8'% nments of
t he inventi on, gure 1 is a front elevation of a notor ngo yi ng the

i nvention, that ﬂ’P gtr%(li) issmaintgingd inspacsdirelatign fopwthgstater (36)

Figure 3 is a cross- sectlon?Ll el evation of a bearing system accord| ng to
the i nvesntl‘Ei’r?mﬁndlfrﬂéeH' fog O)pl an view of the bearing in the system of
Figure 3, Figure 5 is a cross-sectional elevation of a housing utilizing

t he brackets of 15 Fi gug S ﬁR ross-sections of a
further enbodi ment of a e invention, Figure

Accor gi ng To the | nvent’ Gavigs il @S‘E%%W@%‘%@E@W% i

of a housi ngerﬁggdi;nghtgg,fm@np&ﬁﬁ,ﬁets of Figure 7.

Figure 1 is a front elevation of a motor embodying the invention,
10 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,
Figure 4 is a plan view of the bearing in the system of Figure 3,

Figure 5 is a cross-sectional elevation of a housing utilizing the brackets of

15 Figure 2,

Figures 6, 6a and 6b are cross-sections of a further embodiment of a

bearing bracket according to the invention,

Figure 7 is a cross-section of a still further embodiment of a bearing

bracket according to the invention, and

20 Figure 8 is a cross-sectional elevation of a housing utilizing the brackets of

Figure 7.
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PCT/ US00/ 30210 DETAI LED DESCRI PTI ON OF THE | NVENTI ON FquE sobaoild 2

il lustrWeoydsSd$ ectric notor 10 enbodyi ng one preferred enbodl nent of the
i nvention. The notor 10 shown is a fractional horsepower "shaded pol e"
type notor such as that used to provide air circulation 5 in a

refrigeration system THETADLED DESCRITIONOFAHBINVENTIODhpri sing a rotor’
body 14 bearing a shaft 16 in rotationally fixed relation to the body 14.

The rotor body 14 is rotationally disposed within an opening in a nagnetic

stator assembly 20 forFiguresrlamd? idlustedte et clgtingmeeton bt emhedydng org
| am nations 22. Electric field w ndings 24 wound around gécport jon of the
stator 20 nmagpreferred embediment of thednyentionaTheymetop 20 shown 32 Hactana! r equi r ed

magnetic notive force for driving the rotor ~12. According.ta the.
i nvention, t Horsepower Shaded pale’) pe H}?Mrsﬂléléia’t)?‘a%\us"'ﬂé%?mb‘i]es%}ﬁl&'r‘?at’é’n

preferred enbodi nent of which i iIIusgéat ed.in Figu 5 3 t.o b. Aﬁphousi ng
Sg conpri Ses BFRISTIITANORSYSIgN, (LieReter °%P13§?Sé>{9‘§ﬁé CARPEPPSG 24 Pbss 15

t d f th t.or . i d f . t 2 f I
by bol 15 _34ebo0vid st Rgnr IE Rireihp Ry YA triich 6 g4 dperflor BEETP! ©
which th ' bl . :

a1 gnrent of R 1RO epredShalliofigdted Pickin opkffie M nih iU ROPASBRELY
the rotor shajg ¢} eyiel0i Qstﬁ&?ohﬂ@%@gnﬁﬂ%frététor Mdidatidgs PP dpleeirRogeld hat the

beari ng system nmay conprise one aring acket 32, 20 however, in the

preferred e"bQﬁic]i 4 ARG 4 Yoo 6Nt atidr XD Migrkies the3tator A preferred
enbodi ment of the bearing is illustrated in Figure 5. The bearing 50 is a

I | anged beari pehindiRHE 2R ko pﬂb@ideﬁhefﬁq]hﬁed ﬁﬁgném hogwecforoet feridriviag tig rotdrer
ypes of bearings, including both plastic and netal bearings. The bearing
50 illustratetz.conprises a flange 52 extending radially froma hub 54. An
According to the invention, the rotor shaft 16 is supported by a
bearing system, a preferred embodiment of which is illustrated in Figures 3 to 5.
A housing 30 comprises opposed bearing brackets 32 which extend radially across
15  the ends of the rotor opening and are affixed fo the stator 20, for example by bolts

34a. The bearing bréckets 32 each support bearings 50 through which the rotor

shaft 16 extends to stabilize and maintain proper alignment of the rotor 12 while

allowing substantialiy free rotation of the fotor shaft 16 within the housing 30. It

will be understood that the bearing system"may comprise one bearing bracket 32,

20  however, in the preferred embodiment, there are two such bearing brackets 32.

A pieferred embodiment of the bearing is illustrated in Figure 5.
The bearing 50 is a flanged bearing, however the invention may be implemented
using other types of bearings, including both plastic and metal bearings. The
bearing 50 illustrated comprises a flange 52 extending radially from a hub 54. An
25  opening 56 disposed axially through the bearing 50 is provided with one or more

bearing surfaces 58 which contact the rotor shaft 16. In the embodiment shown

7
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25 opening 56 disposed axially through the bearing 50 is provided with one

or nore_bearing surfaces 58 which contact the rotor sh t he
enbodi WPIASWun 7 This Sheet Has Been Replaced I11111 kembstaphlle) 1) o

PCTI USO0/ 30210 the bearing opening is-"fluted", zconprising a plurality of
truncated bearing surfaces 58 evenly distributed about the opening 56 ad
spaced apar t theyeamgepening iafiflutedsr consprisingla plucatity bé tmndated sdaning 16. Thi s
mnimzes the area of contact between the beari ng .50 and the shaft 16 to
reduce the dgfases 3% evenhydiswibutedtabouhths oprring §6¢itid spaced apart aydohesd9bear i ng
50, and thus he uce the, heat generated during_ operation. The | obes 59 al so
provi de a ch¥hifdarespaged frem the rotorghalic b, niinis Mpipimiges thg apsa;of cantartng

ti foth t 10. h f d dj t the beari 50
01 dod 11 om BEOVRREeReFs At shofh e Fuas oot FHGHer Peuedbar i ng
terial ] ESPEL 0 der SP- 2624 fact d by DuPont
(Tt ademark , Yaetor il 16 Subibp BERTREY, o dpua eafieahe hest arpereiet AOHOEY | ow
fficient ' ties. Other beari | d d
-t he syot canest e GBI orcl REF AR o G AR ot °°
VESPEL(r) (T - ; I hS advant ageous because it can be
BEARTRNNE oprafby 61{ @' Ot6f 1?.

manuf actured to very ctose tolerances (as |ow as 15 .0005 inches for small
di aneters) with no machining required, thereby mnim zing manufacturing

costs. A first preferrpfhephaeireahbsdiment tHedekfhgs¥d 4r8md1fs REAT NY

systemof the invention is illustrated in detail Tn Figure 3. Feet 34 are

each provi dRigh\peifbrngance belyiiurie yddstieh Ot prefetred Baariny HiteAASS VESPRIGS hor t he
bracket 32 20 to the stator 20. A bridge 36 is maintained spaced fromthe

stator 200 by(TradamskBSP-2624 grake meanubetired by DaPoab(Tradestdrky, dhetd ive to the
bridge 36. According to the invention, the bracket 32 is flexible and thus
abl e superior wear characteristics and extremely low coefficient of thermal expansion
properties. Other bearings could be used in the system of the invention with
suitable Jubrication. Use of the VESPEL® (Trademark) SP-2624 polymer is
| advantageous because it can be manufactured to very close tolerances (as low as

15 .0005 inches for small diameters) with no machining required, thereby

minimizing manufacturing costs.

A first preferred embodiment of a bracket 32 for the bearing
system of the invention is illustrated in detail in Figure 3. Feet 34 are each
provided with a hole through which bolt 34a is disposed to anchor the bracket 32

20  tothe stator 20. A bridge 36 is maintained spaced from the stator 20 by risers 38,

which may be oriented obliquely relative to the bridge 36.

According to the invention, the bracket 32 is flexible and thus able
to deflect sufficiently to allow the bearing 50 to self align along the axis of the
rotor shaft 16 both during assembly of the housing 30 to the motor 10 and during

25 useofthe motor 10. In the preferred embodiment the bearing bracket 32 is

integrally molded from an elastomer, the preferred material being HY TREL®

8
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to deflect sufficiently to allow the bearing 50 to self align along the
axis of the rotor shaft 16 both during assenbly of the housing 30 to the
not or 1Gveni3s31s i ng 25 use of the notor 10. In the preferPt(gdU PP nent the
bearing bracket 32 is integrally nolded froman el astoner, the preferred
materi al being HYTREL(r) 8 This Sheet Has Been Replaced X111011110 iVI ~I~

~l I~ WO 01/ 3 ;{5%? Wﬁﬁm WE Pont
(Trademar k)%&@éﬁ%@é@gﬁ%gmg _ g&ﬁ?a nodu ul?'io appggislsn%%lhe%'%
kPSI  (accor di figutd? middhidsoF approkimidtel930PS] (RZ&Q]X%Q‘O ATPVERecifRARGH 76, Ur €S
around 73 degrees Fahrenheit and 40" kPSI at 32 egrees Fahrenheit, which

is typical fqy790)at amfibieni teinpefatiesiaohad 73 degrees Bhiaihenand 40kPS] at32 pr oduce
a geonetrically sinple bracket 32 having a flexibility within the range
sui tabl e for degfeeaPalirentseit; whichdp oppical fartthe intériorOf acionests tefriperstiorny al so” be
sui tabl e, however care nust be taken to ensure that the bracket 32

exhi bits a@pprmit; togtredddecxgdomietricallylsimple beacket 32claving a flexdibilisy adthin the2 is t oo
flexible the rotor 12 could contact the stator 20 when the notor to is
jarred or expengesnuitelle fonafragtionalsharsepoveer moton ke bracket 32 is too rigid
the bearing 50 will not self align with the rotor shaft 16, which can

result in accelerated and uneven wear on, the aring 50 and excessive
noi se when the notor 19theselasiomsts mayalsq P"ei‘}lﬁ‘gfer B?Wg‘ferl"ﬁ'@ rBP%@E €82 is

T e B SR b TSR e
L e e
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contact the %eﬂﬁf?égs@@viﬂ bof 28 243n WRitPthe }tof Shaiftald, §hicH can@edulEd under
ordi nary operating conditions. "In addition, the
accelerated and uneven wear on the bearing 50 and excessive noise when the

motor 10 1is in use.

The flexibility of the bracket 32 is determined by a combination of
15 its geometric modulus, which is a function of the thickness and configuration of
the bracket 32, and its flexural modulus, which is an inherent characteristic of the
material used to form the bracket 32. According to the invention the bracket 32 -
is sufficiently flexible to allow the bearing to deflect into alignment with the rotor
centerline, but sufficiently rigid that the rotor 12 cannot contact the stator 20 if the -
20  motor 10 is jarred or jostled under ordinary operating conditions. In addition, the
damping characteristics of the bracket’s 32 material allows for the rapid

attenuation of induced vibration.

The external factors which affect the degree of deflection of the
bracket 32 include the magnetic force of the motor 10, the mass of the rotor 12
25  and the size of the air gap between the rotor 12 and the stator 20. Thus, the

flexibility of the bracket 32 for a particular motor 10 should be selected such that,
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danpi ng characteristics of the bracket's 32 material allows for the rapid
at t enugt.| I nduced vi bration. The external factors | t the
%8,33@35 GOs@f3050

degree ection of the bracket 32 include the nmagnetic force of the
"notor 10, the mass of the rotor 12 25.and the size of the air gap between
the rotor 12 and the stator 20. Thus, the flexibility of the bracket 32 for
a parti cul arumder normifl oplerating cbrditiehs; thecoracket B2 thlltflex sBfficiéntly t8lalev Has Been
-Replaced 111111121121122112 111 111 WO 01/35515 PCT/ US00/ 30210 under nor nal
oper ati ng cothdibeamng30 taumowe ik aligrBrentiwith the axisxnfithe mtamt2 butwallapt ow t he
bearing 50 to nove into alignment with the axis of the rotor 12 but w |

not def| ect deflgct iodthp ppint ﬂtﬂ%éhe rois 120vifcontachthe|staterdOunontthe applicatien 20 upon
the applicati of a radial. percussive force which might be experienced

during nor ma?tp %ﬁé}aépp&sﬁsssveo rechwhich myghtihs expsrignged duging aermal,op oaeﬁnﬁt ric
desi f th k . | d d be .desi i bit
The. dosirbd Sf@%%?mt&h@z%@%@; '@e@%q%ﬁﬁs tg‘é‘gra?fm%ﬁfm?wﬁéé@%&%% tﬂ |
brid 36 d.ri i .Cli .St t

D beer T G REE an e B RRERS ek af e MR et toR BE D 20,
b k 32 i [ 4 i ] b

the rotor shafiolpahickHtel fr (Mt Heel {8 3hd d el FibRRIRR" | 2ot veer
appreci at ed LfadyrbdGuch! RttRior '&ihgeé)il i Gobman prl%?ergeg%wogﬂnérﬁs achi eve the

descri bed paraneters 1s neasured at the receptacle t he position of
the bearing 50); thus, hybrid brackets 32 fornmed froma conbi nati on of

rigid and flexible natransahebéringdrakePIBitdt fets ¢ Esthpehshte fofighhvention.
15 In the preferred enbodi nent the bracket 32 is insert nolded about the

bearing % sumdalighment beewbernthe ftor sl Gardethd Operting 66 irethe ibearidpeshritdge 36,
preferably centrally, during the nolding process. This conbi nes manufacture
and assenbl yilbbe apppetietmditina tihe/A¢xabilityrofthe bragket 32 rpuirathi aohisve thes t he
advant age t hat

described parameters is measured at the receptacle 40 (i.e. the position of the

bearing 50); thus, hybrid brackets 32 formed from a combination of rigid and

flexible materials are also possible according to the invention.

15 In the preferred embodiment the bracket 32 is insert molded about
the bearing 50 such that the bearing receptacle 40 is formed in the bridge 36,
preferably centrally, during the molding process. This combines manufacture and
assembly of the bearing system in a single step, and provides the advantage that
the bearing 50 is largely encapsulated by the bracket 32 and therefore will not -

20  shift axially relative to the bracket 32. Use of a flanged bearing 50 augments
captivation of the bearing 50 within the receptacle 40, and overmolding to
produce a lip 35 about the outer surface of the flange 52 will ensure that the
bearing 50 does not shift axially within the receptacle 40 or fall out during
assembly of the housing 30 to the motor 10. Because of the high coefficient of

25  friction of elastomeric materials the bearing 50 should be positioned within the

receptacle 40 so that it projects above the top surface of the bracket 32, the hub 54
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the bearing 50 is largely encapsul ated by the bracket 32 and therefore wl|
not 20 shift axially relative to the bracket 32. Use of (a earing
50 augnmewp®1/38818t i vati on of the bearing 50 within the re&ﬁ.@g@g‘ 538 and
overnmolding to produce a lip 35 about the outer surface of the flange 52
will ensure that the bearing 50 does not shift axially wthin the

receptacl e 40 g"ﬁg?’h‘%"éﬂﬂé Sg’%ﬁﬂhgsurﬁéé ?C;pgj,y 11hstl6R1 (WHicH Rdy &t dxamblee not or

10. Because o Iclent o 5 friction of elastonmeric materials-
the bearing 5@, lal iR@eld@yi tioned within the receptacle 40 so that it
proj ects above the top surface of the bracket 32, the hub 54 10 This Sheet
Has Been Replaced 1111111211121111211121 111 21111 WO 01/ 35515 PCT/ USOQ 30210

t hereby providing a beahsegnmidihgésaléws ptfar¢dumethbd lof fabricating the vearirigor

exanple . conprise an inpeller). Insert nolding is also a preferred nmethod

of fabri cati ngystenebévense thgressiiingdoletancesismtweerethe dsaring Fhandsthe repspieslebet ween

Lhe beari ng 52@and t he ](ryece tac({a%k;p 40 gé)ga extr%rrelgqg‘lanallil, ,%Bd t he

eari ng 50 i s4@angeytrame , Bt apng HR 1 engaged tgit ek witpout any

constriction of the opening, ,56. However, because of the | frictional

resi stance bedigiostion orecopstsftionoiibe spening 86, Howysvsk Péc,aué‘hﬂfo 'gﬁalﬁ%onst ant

torque applied . to the bearing 50 when jn use, rotation l.qck is ef er abl

26 ovided to r@%@@ﬁﬂﬁeﬁlﬁ@%é’&g’b"??@ tgﬁg%?g%gri)[aqdﬁﬁ%mc@faWIW&ﬁ? ﬁ@SPg‘Le'pt acl ey
T ; : :

di sposed aboutTRAPBIELI Be PFAITE B vERLn TG 4eis8p K BIRERER gure s

Insert nolding.t J ' B0 | i ment ar

flats 40a di Bt f(%gtt(g%Fgglé@h?g)ﬁ%%%gle&grafg%gm&%éﬂégg g‘(’:l?gn %ﬁgﬁﬁ%ﬁ%per ate .

with the flats 54a to restrain the bearing 50 against rotation. The

rotation hock may in al j£hB3fderte GHBRHMBRINHE rétaHBH 102k copfisddflaly Rves (not
shown) in the hub 54 or the'flange 52, and conplinentary nmating structures

(not shown) Wiishoded ab&itiRSonitert urfabeof e b 33, bere &Rhag Fipufd4 ditiseng t he
i nsert nol di ng process. '
molding the bracket 32 about the bearing 50 produces complimentary flats 40a
distributed about the bearing receptacle 40, which cooperate with the flats 54a to
restrain the bearing 50 against rotation. The rotation lock may in alternate
15  embodiments comprise tabs or grooves (not shown) in the hub 54 or the flange

52, and complimentary mating structures (not shown) will be formed into the

bearing receptacle 40 during the insert molding process.

Insert molding of the bracket/bearing assembly may result in the
bearings 50 being slightly off of the axis or centerline of the rotor 12, however
20 because of the flexibility of the brackets 32 the bearings 50 will self align with the
axis of the rotor 12 during assembly as long as the assembled housing 30 supports

the bearings 50 in the vicinity of the rotor shaft 16.

In use, the bearing 50 is mounted to the bearing bracket 32 by
fitting the hub 54 into a mold (not shown) so that the flange 52 extends into the
25  region of the bracket 32 that will form the receptacle 40. An elastomer such as

HYTREL® (Trademark) or another suitable flexible material is injected into the
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Insert nolding of the bracket/bearing assenbly may result in the bearings

50 bei r‘ggﬁh%%igl y off of the axis or centerline of the rp&p@a%of owever 20

because flexibility of the brackets 32 the bearings sel f
align with the axis of the rotor 12 during assenbly as long as the
assenbl ed housi ng 30 supports the bearings 50 in the vicinity of the rotor
shaft 16. ' | meldeand dsehdsmwid isdilted the bearing His iencdpsalateddiyi the elastdadeet 32 by
fitting the hub 54 into a nold (not shown) so that the flange 52 extends
into the 25Wheythsrelastorpercupmsthebrackst/benring sdsemblytis mernoreedr feareghaacl e 40. An
el astonmer such as HYTREL(r) (Trademark) or another- suitable flexible
material is™ Fected into the This Sheet Has Been Replaced 1111111 11111
LI T 1l W 01/ 35515 PCTIUSOO 30210 nold, and as the nold is filled
When the el astfoner cures

he bracket/ boar i ng aolMSAPEIeLbE iR RImIGE T is ReARencrvadim o t he
10, : i oned vt hi c - TO
;f‘z)f "and. Phe ebife i e, P g bl brioke 37 gre recabietdp 'tﬁ‘ez%atgxf: o 3
: . . - S ¢ 34
W th ol s, (oD BB o AR IE R TBANT 50, B AR AL AT 1t e
housing 30 yith héles ﬁiof‘%ﬁl{wxﬁqmgg%he%’it 1a§ﬁﬁatio£?22ﬁ& Qécu}ﬂgitﬁe j2d to an

appliance in conventional “fash and term na are cennected & o the

| ocal pover 39upEhd/statdP20 Bs BYBSI 340 THRSMOHBE 16 & Rburted Ldfai n the
stator 20 the rotor shaftgg6 rot at es agal nst theuréea{;oioénrgé@a%%%s 58. In

the pref err ednesriiodalnfastionand tethingla1 1 8f dobméREWio 186 168 EpdWerl fippRXt r enel y
|l ow frictional resistance and coefficient of thermal expansionh 0f the high

performance pol yner used for the bearing 50. Because of the flexibility of
t he bearlong bracket 3ZJntoperabenrasibe fiforlBR motdtes withinahé stawr 20 cladFobsiat e
deviations in the axial pitch of the rotor 12, thereby maintaining
proper . al i grsheftd 6 petetge againgtdhebearing guifacean8. ththerweferred kmbodihtenafiv er

lubrication is required due to the extremely low frictional resistance and

coefficient of thermal expansion of the high performance polymer used for the

bearing 50. Because of the flexibility of the bearing bracket 32 the bearing 50

15 will deflect 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 32 and the bearing 50 reduces opportunities wearing of the

bearing system components, and also reduces noise and vibration levels.

20 In a further embodiment of the inventidn, illustrated in Figures 6,
6a and 6b, the bracket 32 is provided with ribbed posts 70 and 71 projecting from
the feet 34, preferably formed integrally with the bracket 32 during molding.
Both posts 70 and 71 have a semi-circular configuration in cross-section. An
example of this is shown in Figure 6a where post 71 is illustrated as having a flat

25  face 73. Post 70 has saw-tooth shaped ribs 70a whereas post 71 has saw-tooth

shaped ribs 71a. The direction of the saw-tooth ribs 70a is opposite the direction

12
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assenbly and during operation of the notor 10. The use of plastics for both
the bearing bracket 32 and the bearing 50 reduces opporwngéﬁﬁomari ng of
t he bearw@@1/3558% em conponents, and al so reduces noi se an i bration | evels.

20 In a further enbodi ment of the invention, illustrated in Figures 6, 6a -

and 6b, the bracket 32 is provided with ribbed posts 70 and 71 projecting

from the feegsiidh 71046 hB6WR FbdinfeplobRidgiwitiegc@hplimentaty gdseassbaokdn 32 during

nol ding. Both posts 70 and 71 have a sem -circular configuration in
Cross- sect i onFighye 6be>XWhen w@brackéts 32 of Bigurer6 are used as shoden intfagwre posthe71 i s
illustrated as having a flat 25 face 73. Post 70 has sawtooth shaped ribs
70a wher eas pnilss 70alinfedlscls withtribst?a onlthgaldng ifanes 73 ofiposthé0 and 2kt i on of the
saw-tooth ribs 70a is opposite the direction 12 This Sheet Has Been
Repl aced ~I | lteSpectivaly. Wittpthig ¢onfigurationytbeposts 76 pod pEare sboareing.  of ri bs
71 a to allow for interlocking wwth a conplinentary post as shown in
Fi gure 6b. When two brackets 32 of Figure 6 a [

re.used .sh i n, Fi gure 6b,
the ribs %0a interl ockAvﬁ’{t_herrqnb‘%OdFESntdﬁlll‘ﬁga'ﬁﬁd% 15“5922'§“7§1\9@’feaﬁ{35ts 70 and
71 Ct i ly. Wth thi ] [ ti h { .71 ar
el for enti rgadist A2 mmpitrarovdgbuhane rost 10 HELPRaPaet 74" AP Piies 1 i cn

h b ket 32 .b i d it h -one. 74. This.
Sl i 1 s nRRBYAREPS A, SHHc o pWRoE s b b ptRaBRbnifeabn, ) SN2
simpl i fies BN CPOFEAY | _ e 8f Be " nt ai
rowever e SPRcifis bl BR YR, S0} BRI ot R o bR

during assenb | H& HvOFhe Kukipgzpeach
post 70 ali gnéf”t\?mgtfbﬁcg&ggg@si‘gig%ﬁ&?rgg‘ﬁgﬁgggi teng]%rs%ckgt 32. 'Fhlege

enbodi menys afd paﬂoidf@oplb%ﬂkﬁ*eshai%aém%&f7saﬁgﬁsedvﬁhh@bcmedmbmgfetdppbsiteo form .
(0]

t he housing 30 w thout the need for ts, screws or other securing neans.
These embodi nBakketa3 % Hse sinbodinicntd dlowstwad brackls 3tot Yessesarety joined :

together to form the housing 30 without the need for bolts, screws or other

securing means.

“These embodiments are assembled to the stator 20 in the same
15 fashion as the embodiment of Figure 3, however instead of using bolts 34a the
posts 70 are press-fitted into corresponding sockets 74. The opposed sawtooth
configurations of the ribs 72, 76 provides a'positive interlocking engagement
between the posts 70 and the sockets 74, to thereby retain the brackets 32 securely

affixed to the motor 10 as a unitary housing 30.

20 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

the invention, as set out in the appended claims.
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15 fashion as the enbodi nent of Figure 3, however instead of using bolts
34a the posts 70 are press-fitted into corresponding s é The
oppose&vgm%§h configurations of the ribs 72, 76 proeﬁﬁg@%% Bitive
i nterl ocki ng engagenent between the posts-70 and t he-socket s 74, to
t hereby retain the brackets 32 securel \jﬂmié dto the notor 10 as a

unitary housing 30. 20 Preferred enbod iﬂ mtantlon havi ng been
o those skilled in

t hus descri C&AIMS:way of exanpl e,
the art that nodifications and adapt ations rray be rra de wit hout departing

fromthe scope of the invention, as set out in the appended clains. This
Sheet Has Been Rep aceé bearing system foriuse with 2 motdrihaving3 M@rGhAR5Ad 5

PCT/ US00/ 30210 CLAI VS: LILT1T] 111111 VI VIEE [ 11 MS 1. A bearing
system f or u’§?§°"vﬁ°mn§“ﬂﬁ¥‘bi‘m ARGAIRg theougbaoTtaten pmpaisinga beating bracketat i ng

W thin an opem n througIé a1 stator, copprjsi n% a bearing bracket

conpri si ng a & FEERIGE Famawﬁgnaabmg@ éﬁﬂpgﬁﬂﬁﬁ?q]?qwngﬁbﬁb@arl ng in

f d5 | a t,0 4t th ket dapted to b
oaeted o Cietiod e a‘té‘ﬁ? Syrein RS B3 it Adapiegite S SRS oy haTRR od |
th t haf t d wh th br.acket i

su? f Yl:ﬂam I gs'ﬁlem bl?%é’ a".g ‘%‘Q‘ge ?%a?@% 1%%5??“@% ed’é?lfe‘églf’gl?%é’%ﬁf’g&?e? sl)St hat
the b i " j t haft but
the Drackel fR3hattnd erb Thdbrabhert ARi@khdy BoxibRinaiitt Miblhahidn L 00

rel ation frogefidd€ths bicREt SUhatiHe BRE] r%%@&agx}}otahgn&%% aﬂé%g a“ |9

systemdefined in claim1l in which t sreS| I ent

bearing systgnatigfsha®bui e oraken is silﬂ'ici’gﬂt]? bigai thh@ﬁ%tro@r R Ainendd int he
bracket is conposed of an el astoneric materi al

10 spaced relation from the stator during operation of the motor.

2. The bearing system defined in claim 1 in which the bracket is resilient.

3. The bearing system defined in claim 2 in which at least a portion of the

bracket is composed of an elastomeric material.

4. The bearing system defined in claim 3 in which the bracket is

15  composed of an elastomeric material.

5. The bearing system defined in claim 1 comprising a rotation lock

cooperating between the bearing and the receptacle to restrain the bearing against

substantial rotation relative to the bracket.

6. The bearing system defined in claim 5 in which the rotation lock

20  comprises at least one flat on the bearing.

7. The bearing system defined in claim 1 in which the bearing is

composed of a polymeric plastic and comprises a flange projecting radially from a

hub. e
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4. The bearing systemdefined in w‘ﬂ in which the bracket is 15
conposed of an elastoneric materi uu Mg syst | in claim
1 conpri WiOoR3/385160t ati on | ock coog ’ﬂg‘ﬁ ﬂj* t he be:‘?&ﬂgggﬁg Phe
receptacle to restrain the bearing against substantial rotation relative -
to the bracket. 6. The bearing systemdefined in claim5 in which the
rotation |ock 20 goNTHe teafin@bystepi défiedciniclain bin whieh thedrearigg brackekhie

beari ng systemdefined in claim1 in which the bearing is conposed of a
pol yneri c pl aiisert mviddedcabopt the dsaring. | ange projecting radially froma hub. -
Thi s Sheet Has Been Replaced 14 111ULIITTIID 1T PCT,US00/ 30210 WO
01/35515 1 11l 1ME 1111! 11111111111 L Ms 8. The bearing systemdefined in
claim 1 in which tfe Bhearing systank defines injclaimr k inwiiele thedisenket 1spsovided i ng.

9. The bearing systemdefined in claim1 in which the bracket is provided
with at | east Withat leaghnng nbbed pess epmphimentary ta »ribbed; sopkst, tEBERgtmetghe post

being 5 adapted to be secured o the socke I,nt er | ocKki bet ween ri bs of
the post ahd 24apisd tp ﬁéﬂnﬂﬁ&f‘{’e gockst by gl,teriqq ng hepgen .0? %ﬁe ng

system defined ip clai i n leh the bracket is provided with two posts
and adapt ed tBbsrﬁ’tr@feaBg]‘R“]t\ﬁ‘Yarﬁm F‘?“H‘Eﬁt ary posts and on a second bracket.
10 11. A notor having a rotor shaft and a rotor rotating within an opening

t hrough a stator, ?@Viﬁgkgaﬁfﬁ)jﬁ%%a@@%gg%g&mrﬂigivﬁgc}ptﬂgbp{c}(ggge beari ngs

each conpri sing an openi one earing surtace, for

mai ntai ning a,f3fHed!wifd Wl P8R andadhfted tPinterioeR ¥ith comifflimentary posts and

on a second bracket.

10 11. A motor having a rotor shaft and a rotor rotating within an opening

through a stator, having a bearing system comprising

one or more bearings each comprising an opening having at least one

bearing surface, for maintaining a radial alignment of the rotor shaft, and

one or more bearing brackets each comprising a receptacle surrounding the

15  bearing and supporting the bearing in fixed relation,

wherein the brackets are adapted to be mounted on the motor such that the
openings in the bearings are disposed on opposite ends of the stator in the vicinity
of an axis of the rotor shaft, and wherein the brackets are sufficiently flexible that
the rotor shaft can deflect the brackets so that the bearings move into alignment
20  with an axis of the rotatihg shaft but the brackets are sufficiently rigid that the
rotor is maintained in spaced relation from the stator during operation of the

motor.

12. The motor defined in claim 11 in which the brackets are resilient.
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one or nore bearing brackets each conprising a receptacle surrounding the
15 bearin supporting the bearing in fixed relation e
bracket‘goi?'ggsgaapt ed to be mounted on the notor such tha?é?@gw/%?e‘,hm ngs in
‘t he bearings are di sposed on opposite ends of the stator in the vicinity
of an axis of the rotor shaft, and wherein the brackets are sufficiently
flexible that this.r Themadrddfinedin diairhd2tin Whiclbatdedseh portiontdfdke t he
‘bearings nove into alignment 20 with an axis of the rotating shaft but the
bracket s ar ebrackets isicompbsedrofgnctlasteneridmmateriat.or i s nmai nt ai ned i n spaced
relation fromthe stator durlng operation of the notor. 12. The notor
defined in claim1ll in which the brackets are resilient. 15 This_ Sheet Has
Been Repl aced I1114-1 iThe maten defined i claim |13 ipgwyhdch thsbracketspre ssmposedoh) 13
The not or deflqed in.claiml12 in which at | east a portion of the brackets
i s conposed BtclafiomeACm3ifDalc naterial. 14. The notor defined in claim 13
in which the brackets are conposed of an elastoneric material. 5 15. The

?‘ﬁte‘)é_eifif'Slein;”tﬁ%aﬁ’é‘si%%é‘)#%nﬁé el S R BehabE e s o
whi ch the r ol AEE B Dl ﬁF%%%ceﬂﬂéFleFEie PRl B R SRR oo

correspondi nﬂ)tﬁtioﬁﬁeﬁﬁvé{bethéﬁ%ﬂ%}ad e. 10 17. The notor defined in claim1l
in which the bearing is conposed of a polymeric plastic and conprises a

flange projecting radially froma hub. 18. The notor defined in claim11 in
whi ch each beari ngs brraelaeitor defined oh Elaifil 538 WHAEPHE retafiilock GompisesThe not or
defined in claim1 in which the first bracket is provided 15 with at |east
one ribbed padtasasst fidtenthe beding adiadorteSpdtiding figbnheé Fecaptatieast one

10 17. The motor defined in claim 11 in which the bearing is composed of a

polymeric plastic and comprises a flange projecting radially from a hub.

18. The motor defined in claim 11 in which each bearing bracket is insert

molded about a bearing.

19. The motor defined in claim 1 in which the first bracket is provided
15 with at least one ribbed post and the second bracket is provided with at least one
ribbed socket complimentary to the post, the post being adapted to be secured in

the socket by interlocking between ribs of the post and ribs of the socket.

O

This Sheet Has Been Replaced

16



ri bbed socket conplinentary to the post, the post being adapted to be
secured in the socket by interlocking between ribs of t ribs of
the sochemo01/38518 11 11112112101 11111 11 1711 S This Sheet Q&J@‘P@@%@T%em aced
111118 121N f 1212 I11f 16 WO 01/35515 PCT/ US00/ 30210 20. The notor
defined in claim1l in which each bracket is provided with two posts and
adapted to interlock with conplinentary posts and on a second bracket.
Frererer e ¢y it rrerr ii 11l This Sheet Has Been Repl aced
Lreerererr rer reer e e 17 :
20. The motor defined in claim 11 in which each bracket is provided with
two posts and adapted to interlock with complimentary posts and on a second

bracket.

. e

ey

—_——

This Sheet Has Been R

T

17



