11 May 2004 BEARI NG SYSTEM W TH FLEXI BLE BEARI NG BRACKET FI ELD OF THE

| NVENTI ON This invention relates to bearings. In particular, {higypog€ention
relates to a bearing systemand a flexible bearing bracket therefor.
BACKGROUND OF THE | NVENTI ON Smal | fractional horsepower "shaded pol e" type
notors are used in many applications, for exanple to provide air
circulation in refrigeration systens. As is well known, shaded pole

el ectric induction notors have a rotor conprising a rotor body bearing a
shaft in rotationally fixed relation to the body. The rotor body is

rotationally dispo i, £ i i i r assenbly
typically fornmed frgﬁ&%{;?@&‘ﬂf @ﬁﬂﬁ%&'%ﬁﬁgﬁém%ﬂ nati ons.
Electric field windings surrounding a portion of the stator nmagnetize the
stator lamnations to provide the required magnetic notive force for
driving the rotor. In an air circulation systeman inpeller is nounted on
the rotor shaft to drive the air flow. In a conventional shaded pol e notor
the rotor shaft extends througﬂgmga%@&g_@m ng brackets extending
over each end of the rotor op sually bolted, to the
stator. The ho str |ns t e rotor bod i nst subst nt|a axi.al and
ad " di opl acapIiarEph @S o beariedh laariclist P Siss T Fd 15 5 SR

mai nt ai n th aX| adi al, _ali men t of the rotor shaft. The bearings
t hus mai nﬂﬁ gtﬂflqufqﬂ/eé Ingﬁrwg ?ff the rotor while allow ng for
substantially free rotation of the rotor shaft. One exanple of such a
nmotor is 1 I | MAY 2004 described in United States Patent No. 5,287,030

I ssued February 15, 1994 tQysrrGROUND OF THE INVENTION

Small fractional horsepower "shaded pole” type motars are used in 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 rofationally fixed relation to the bedy. 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 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 opening and 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 mainfain stability and alignment
of the rotor while allowing for substantially free rotation of the rotor shaft. One example of

such a motor is



Nutter, which is incorporated herein by reference. Such fractional

hor sepower notors are particularly suitable for applicati i i l%)he
notor runs for extended intervals over a prolonged 5 peri ogﬁmwwr%g@ e

many years. As such the notor nust be extrenmely durable, highly resistant
to failure and preferably requires little maintenance over its useful

life. The conponents which tend to be nost problematic in achieving these
par anet er s ar alesdribedemiinitgd StavdsiFatenaNe. 5,087,030 istuedFebsiast £9)t1964 tcct | onal
contact with the rotating shaft over the |life of the nmotor. 10 To mmintain
proper al i gnne¥utiesfwhiple isripeasporstedthereinhpcderepesi e t ype notors typically
utilize spherical dianmeter, oil inpregnated powdered netal bearings or

bal | bearings held in place by die cast alum numor zinc bearin bracket s.
These types of bearings S*J@E@aptéor@bh@tsweéwé@ﬁﬁ@naestwallarhmuitté%lﬂgqr whi ch

bstantially limits the life of the mator, Thi bl em i tjcularl
Scute in 15 ERCRpLRYE BaToo bR R M e eV prolseEed 0
lubricate the beari di ssi pat t tual | i

cat ast rophic. PATpar R gh mk BBy SRy S5 it moloC maChs GG STEss 11
| ast i - LG | | aht. he hearing brackets.
Fonover , 1 hi s oL ra L kPIBR B BRR e ide Rplodncdiel RPVIRG cSc

fitting operayifonThdiriforh@MHitiFRAL l/bd ﬁgf@f@%@tﬁ%@m@ﬁgfﬂ&aw I ng cost

of the notor. Moreover, although a press bearin Wil remain

in place in t%ﬁraﬂ%?érh Bt thé BEdFRlzs, i EINSre365;8HMb Yerstittdt htibhA cohAbekigr ence

fit between the bearing and the housing, the performance of the notor at
tinmes may be lleswtdtinghapbiérine headtisembiee, fi xed position of the bearing

does not allow for even slight deviations in rotor shaft alignment. If the
notor is jarred 25 or bunped during operation, severe vibration and
squeal i nglg¢an result bedaus&ntaeproper alignment of the rotor shaft, shaded pole type
motors typically utilize spherical diameter, oil impregnated powdered metal
“bearings or ball bearings held in place by die cast aluminum or zinc bearing
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 journal 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

. 2
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2 substitute sheet | | MAY 2004 bearing does not danpen the resulting

vi brations due to disturbance of the shaft/bearing rotation.,T,

probl ens are particularly acute in the case of netal beari n951 ﬂf@gymlby
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 netal bearing tightly fitted to the bracket in an interference
fit. The systhearinegedsinoedampen thSresthingnibriddonsainddy dR8Pbatsesf thepl asti c
bearing press fitted to a plastic bracket. However, in all of these
systens t he brshefvbtaring motagiod, so that precise bearing alignment and
adequate lubrication of the bearing remain critical 10 to the proper
operation of the nmotor, and the inability of the bearing to self align
during operation reducesThesepioblems are parsicearly peuteris the casecbf gestelbemiingscauses
the notor to operate less efficiently over tipme. FR-A-2 545 664 to Ross et
al discl oses SHPRITEsEhy metaliragk %ﬁn%lpreellswg rpachyying 9f HRESSROMPORBHS inpt yi ng
washi ng rrachl

whi ch ar e det sfomwlqaim rBH Ao ROV NERG Bl RRE Fan,  The
haft b d.alj

SPart 51 09 RO SEs A VSt SRR B r%ﬁksﬁflf%eiﬁ%&?ﬁeﬁg%ﬁﬁ SHRE C o055
526 1o Kermer ooy ISAOREE Pubih0lsoR9 RBULIONBKASKSH, SSLERAPa!

inserts the bé nt'o a unlver especl a 0 a disk

joint that f‘i@ﬁ?}a@ﬂéb@a@k@c @{Hu)’e%xs?ﬁaHQf f%se sggt@nﬁ'tﬁé(bﬂaaté’t"is 480, &g st of

two concentric circul ar-di sks whose two conn I on webs run perpendlcular

to the two atfhasdtRAknYERS AR hn®IRIGHSe TNRPatiOLoOME BEarfig rektady crfticAD and
with those extension

10  to the proper operation of the motor, and the inability of the bearing to self align
during operation reduces the useful life of the motor and generally causes the

motor to operate less efficiently over time.

FR-A-2 545 664 to Ross et al discloses an electric motor for driving a rotary
15 pump for emptying washing machines. The rotary pump is of the type comprising
a shaft on which are set the pump impeller, the motor rotor and the cooling fan.
. The shaft being mounted on two rigid supports with centering and alignment

elements of low friction coefficient of the elastic bearings.

20  DE-C-955 526 to Kemper et al. discloses a two piece bearing/bracket system that
inserts the bearing body into a universal joint and especially into a disk joint that
functions as a universal joint. The disk joint can consist of two concentric

~ circular-disks whose two connection webs run perpendicular to the two
attachment webs that emerge from the outer circular ring and with those extension

25  the disk joint simultaneously becomes the bearing bracket.

DE-A-3707 600 Al to Heinrich Hoffman discloses a bearing system for the motor

shaft of a pump drive. The system having bearings each of which is arranged in a

3
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600 Al to Heinrich Hoffrman di scl oses a bearing systemfor th

of a punp drive. The system havi ng bearings each of which is arranged in a
3 substitute sheet 11 MAY 2004 bearing hol der nade of elastic nmaterial.
These bearing hol ders can have either a sealing lip that creates a seal
towar ds the nieating heltler madecoffal @it mddrial t Mhdse be@aREhdMdrs cdni@vaRitRér £asi ng
towards the outsjde. 5 US-A-2 448 500 to Edgar Turner discloses a bearing
structure for 6 lipthatereates a pesl tywardythp matonshaft or aifiont whlk that chesesgfhower
for sew ng macgji A ' s and sim |l ar apparatus. The notor
contains a shgp%ﬂﬁ)zoﬁrctﬁ%@ggﬁéﬁgéﬁﬁoyg I'gni ng bearings and carries a rotor
core which is nounted for rotating in the ususal manner with in the stator
core. The bearing bushi ngs are formed with an outer 10 spherical contour

and are- hél d Y¥n? A4%a0@ tn Bdgas duaer disrlosesa bearing strectyre dor syedlleledttie ned i n

the hub porti end-covers and neans of .spring .retainers. .
EP 0 829 943 XF&P%”M%%%&“ TRy Paor‘f"eél?%r_cs??"imc%l“a%? rPR%EFRs bear i ng
15 support st rfusd andesmilt spBatfilsf TROnbeok chitadX b 3hafy jodknalkl 1AQ8kialigsing The
bearings may tip within supporting sockets so that the bearings may self

align to accorhesrgsangd cagiea pirotonsere ndhicthis suaymtedHormotating ihSwrusngsd ar e
somewhat barrel_sha 1o fit into ..sqgnewha herical shaped sockets on
bridges of pl %ng%ﬁﬁﬂ%ﬁﬁeé*a&"ffﬁ ¢ b"'é*berofieﬁﬂgg E’Wi‘@%%ﬁ’?@ﬁ@?"ﬁ 12Ty es and
the socket;y hapRericabeoridiland bfe Held ithAEnAERIAY §phdriRalXats 88d FapELtiveR bearing

agai nst rotation while allowing a tipping or rocking which produces the
sel f al i gnnentformed in the hub portions and of the end-covers and by means of spring

25 the disk joint sinultaneously beconmes the bearing bracketlmw 707
Z:EMHIH

retainers.

EP 0 829 943 Al to Alan page discloses an electrical motor that has bearing

15 support structures which self adjust to axially align bearings. The bearings may
tip within supporting sockets so that the bearings may self align to accommodate a
shaft passing through then_l. The bearings are somewhat barrel shaped to fit into
somewhat spherical shaped sockets on bridges of plastics material. The bearings
have longitudinal grooves and the sockets have tabs that fit into the grooves to

20 restrain the bearing against rotation while allowing a tipping or rocking which

produces the self alignment.

It is also khown to use a plastic bearing press fitted into a metal
bracket, but as the bearing is mounted the bracket closes the bearing inside
- 25  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 operétion causes the bearing to lose alignment during

installation.

4
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It is also knowmn to use a plastic bearing press fitted into a netal
bracket, but as the bearing is nounted the bracket closes theibgaykog

i nside 25 dianeter by the extent of the interference fit, which then
necessitates precision machining of the inside dianeter to restore
adequat e cl earance for the r f N9 press fit operation
causes the bearing to | ose a ' | ation. 4 substitute
sheet 11 May 2004 SUMVARY OF THE | NVENTI ON According to an aspect of the
present inventi,on q ot or

Chart and - r of SrorPBEE ARG SReEIE R pRtrepthr s BgRTa S s e iop s
ot o Y SRS s R BoRORS T 0 2
br acker ARiEE e Rad St RBR R BT A PEr Skt sk eftln ot BPsedon
that the qpening. in.the betar.i[nq: s di sposed | he vicinity .of an axis of
t he rotoL °f WAt t© Sé?@?%é'?%iﬁathgnf?ﬂ"ﬁ@ge? L%Cee%fj‘% éPE‘RET@”Q%x?%”EQtﬂ% t he
A %\#ffﬁiﬁ#@%ﬁ%ﬂ Wi B3 5Bl DBl s

The st at opeatdit b B ahsist PabtRiBnno R e nrigd i SGherddn Bk BBowy of”
EEE ?): gsgnt invﬂ%ﬁji%n ?a l?]eﬁri n stetmi‘or a .rrm an hla\ﬂi e rotf_l‘ér shg;t
and a rot &1 2 G4t 15 A BEREHG hgﬁmah'sas Clgrdy MlegBletpal 8 4e®" ¢ he
navi ng-a: STeLgar GofRel i tacBl% Pat B Rl AT HIcPS G bR e e B o
e eor oISl a0 R0 Brslicol B SRS WP VA For§PR MR ERIesh WP

relation from the stator during operation of the motor.

According to another aspect of the present invention, a bearing system for a
motor having a rotor shaft and a rotor rotating within an opening through a stator is
provided, the 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 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, at least a portion of said brackets being composed of an elastomeric material,
are sufficiently flexible that the rotor shaft can deflect the brackets so that the bearings
move into alignment with an axis of the rotating shaft but the brackets are sufficiently
rigid thét the rotor is maintained in spaced relation from the stator during cperation of the

motor.



t he bearing and supporting the bearing in fixed relation, wherein the
brackets are adapted to be mounted on the mptor such that ther gagpopgs in
t he bearings are disposed on opposite ends of the stator in the vicinity
of an axis of the rotor shaft, and wherein the brackets, at |east a
portion of saiq,bra kets bein coqp sed of an elastog§réf mat eri al , re
sufficiently flld® pPEHLSYSIRE MAYoPeshiieple: AT fERMe hd'SEr It fiactiond) ¢ hat
the bearings nove intq alignment with an_axjs of the rotating shaft but
Lhe br ackdBceRPReCiated raln e SREGH Mt T eSargeaaY b HashIaissd PiMepaced
relation fro e stator durjng operation of the notor._5.. 2004 The
beari ng. sy SRl ey SRS, & P trakelheatboeastaibly BN’ fadllats it the

hor sepower shaded pole type electric notors. . The bearing nmay be insert

1ol dod_ | TBARSIE BB HESA60 BYSTIEB0 ZSRBPY 87 P ReRBrHOdre M os el y.
which facilitates both the manufacture of the bearing system and assenbly
of the bearings.,tq the ootor. The bearing, bracket be insert nol de
oround & bear rige heantn DEirges mey Br et BORRAARNGE e BRHGT SR el and
will not misalign.during assenbly to.the notor., The bearin stem of the
vent  on BeGeasieE BrooRfl SiHegen et Pl o ara Bh iR aspepioly Budd B ng

bracket, which thus conpensates for deviations in the radial alignnment of

Lhe 01O 2Rkt e HEOIYCNGY S ETRRRE ST T Pl f oo
bracket il BT P aist 4 aar Ny 6B aRs BraSaonk ™ ey Aa TRbineetite (e
macer 1l - e NP ey PR SERE S 2 RERAGE 2B ABnRE HPEeBh i o
does ot 38Hhd Sutdrifll FRYHE B 1leCul Rl hohn o b 3RS YetolR A
employ a resilient elastomeric bearing bracket while efficiently damping vibrations which

may be induced in the system.

Both the bracket and bearing may be composed of a non-metallic material. The
bearing may be composed of a high performance plastic which does not require
lubrication, to prolong the life of the motor. Other variations of the invention may be

implementied in a bearing system that utilizes metai bearings.

A flanged or bushing type bearing may be provided with an opening having a
bearing surface complementary to the rotor shaft. A bearing bracket may be molded
around most of the flange and the hub of the bearing, creating a bearing receptacle that
holds the bearing securely, with exiremely close tolerances between the receptacle and
the bearing.

A rotation lock, for example flats distributed about the hub of the bearing, restrains the

bearing against rotation within the bracket.



i nplenented in a bearing systemthat utilizes nmetal bearings. A flanged or
bushing type bearing may be provided with an openi ng havR@@agmdHtShbed
surface conplenentary to the rotor shaft. A bearing bracket anaggnmded
around nost of the flange and the hub of the bearing, creating a bearing
receptacle tha

t. holdg t bear.i |y, wt t ly.cl
t ol erances bet \Hefeé’ﬁgf%g‘er gg@ﬁg‘géﬁl’ 39%5%%%{@%%%? E’&gﬁ’ﬂr S%ﬁ%i“ﬁﬁ?ﬁ%@ﬁ’,pe{g or
SRl CUE AT R AR R T it
2004 B th t j ket.is_ flexibl he b i) ttl i nt
ALY S B A B B ™
itself. In effect, the,b ket . he f ti f th. ti t
i st
able to adjust.to .acco Vi i _axi i
shaft, i né#(@;gif%bofgl%rqtqrfsga 'n?rﬁgs"l}%gﬁq%o{s}ygg@ﬁﬁmgﬁi’é{eﬁ‘gari ng bracket may

be nol ded with ribbed securing posts and/or conplenentary sockets into

which th j . This . f . f the. i [
Sl f1 o assdiB yogid iidiel el s pRloBe’ PN bR b narPER palier e oy

d ] whi j || . f I
oo o S AR R G BB et RN, o1
nbodyi he .l i , Fi / i i ti t t
R T T A N o eI YL

according to the

BRIEF DESCRIPTION OF THE DRAWINGS

In drawings which illustrate by way of example only preferred embodiments of the
invention,

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,

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

Figure 2,



I nvention, 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 utili zi1nq; MﬁY 2004
brackets of Figure 2, 7 11 MAY 2004 Figures 6, 6a and 6b are
cross-sections of a further enbodinent of a bearing bracket according t.o
the invention, Figure 7 is a cross-section of a still further enbodi nent of
a bearing bracket according to the invention, and 5 Figure 8 is a
cross-sectional el eRighiest, 6 argl Gbauis brogs-sdctibhzofrrgfutther dntewiabs 3fa Figure 7.
DETAI LED DESCRI PTI ON OF THE | NVENTION Figures 1 and 2 illustrate an

el ectri ¢ not orbeafing hinokistiancprding to fhedfiemntied, enbodi nent of the invention. The
notor 10 shown is a fractional 10 horsepower "shaded pole" type notor such
as that used to provide air circulation in a refrigeration system The

not or 10 conpri ses Egwst7os a erosgsegiionsif agtill furthep embpbdicyent af dbearingg a shaf t
16 in rotationally fixed relation to the body 14. The rotor body 14 is
rotational |y diradstagordinsiotbamvenion.aedin a magnetic stator assenbly 20
formed froma stack of aligned annular stator |am nations 22. Electric

field 15 w_ndi ngs woynd around a portian o he.stator 2 etize the
stator |arfinati ongéglfeté S BFBPFEECHRR ql%v&ﬁp?g ah%‘bgﬂﬁ‘?atﬂmmﬁt?qeg?ﬁ%g?tﬁ%for |
driving the rqs,ig%_elyz.- According to the invention, the rotor shaft 16 is

ea

supported by a ring system a preferred enbodi ment of which is
illustrated in Figures 3 to 5.

DETAILED DESCRIPTION OF THE INVENTION

Figures 1 and 2 illustrate an electric motor 10 embodying one

preferred embodiment of the invention. The motor 10 shown is a fractional

10 horsepower "shaded pole" type motor such as that used to provide air circulation

~ in arefrigeration system. The motor 10 comprises a rotor 12 comprising 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 opéning in a magnetic stator assembly
20 formed from a stack of aligned annular stator laminations 22. Electric field

15 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

12.

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.
20 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
| 34a. The béariné brackets 32 each support bearings 50 through v)hich the rotor
shaft 16 extends to stabilize and maintain proper alignment of the rotor 12 while

allowing substantially free rotation of the rotor shaft 16 within the housing 30. It

) 8
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20 A housing 30 conprises opposed bearing brackets 32 which e{éﬁ n hahlyy
across the ends of the rotor opening and are affixed to the s Zt &A?dozﬁbér

exanpl e by bolts 34a. The bearing brackets 32 each support bearings 50
t hrough which the rotor shaft 16 extends to stabilize and naintain proper
alignment of the rotor 12 while allow ng substantially free rotation of
the rotor shaft 16 within the housing 30. It 8 substitute sheet MAY 2004

Wi |1 be under swilbk triuetstdddehintahs bewging ¥ gdt@mMniBNCOBPIBE bEEhRRe BeRKEND, br acket
32, however, in the preferred enbodi nent, there are two such bearing

brackets 32. Aiwprekgin ée peeforedd erabodinfent, Herdaamivo gudhsheatihgibiackéteg.i n Fi gure
5. The bearing 50 is a flanged bearing, however the invention may be

i mpl emented 5 using other types of bearings, including both plastic and
metal bearings. ' The beAmreigrgbembodimentatdoe beonpg isillestatéd arfjgus 3.
extending radially froma hub 54. An opening 56 di sposed axially through

t he bearing 50&%3/3%8%59@9& flanged baarings h%?@r%ﬁéavmgnmyftmmlmmﬂ ch

TFluted | Gonp R AR ORC P GRS SeaPy e p-auisadde 5o evenl y
di | but ed . . ' 56 .and t by.lobes 5 I ch
spaced 1rom ¢ Rt of 1ERERe Tambrfite %ﬁ%ﬁ?s&%ﬁéﬁ%@@e@g ff%c?m eiwpﬁ’@t Aet ween
he b [ 50 : t . Lk Cli t

the rotor ShatPerbesea et B §R ihialfe SO RLEG LB Hib RSB mofer ot oo
during oper aledfing MieackOeanRA Bhiae Bt PbiiaR 161 MBR!cnfModBRGH Sl the.

accunul ati on of 15 debris during operation of the no

Do ymer ¢ pl ook ERee heuBgRs A Ruidalpd SRR OBy o e
10 surfaces 58 evenly distributed about the opening 56 and spaced apart by lobes 59
which are spaced from the rotor shaft 16. This minimizes the area of contact
between the bearing 50 and the shaft 16 to reduce the degree of friction between
the rotor shaft 16 and the bearing 50, and thus reduce the heat generated during

operation. The lobes 59 also provide a channel or pocket for the accumulation of

15 debris during operation of the motor 10.

In the preferred embodiment the bearings 50 are molded from a
high performance polymeric plastic. One preferred bearing material is VESPEL®
(Trademark) SP-2624 grade manufactured by DuPont (Trademark), due to its
superior wear characteristics and extremely low coefficient of thermal expansion

20  properties. Other bearings could be used in the system of the invention with
suitable lubrication. Use of the VESPEL® (Trademark) SP-2624 polymer is
advanta;geous because it can be manufactured to very close tolerances (as low as
.0005 inches for smalll diameters) with no machining required, thereby

minimizing manufacturing costs.

25 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

9
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(Trademar k) SP-2624 grade manufactured by DuPont (Trademark), due to_its
superior wear characteristics and extrenely | ow coefficient ‘bﬂ MA){nﬂ[]Ull-
expansion 20 properties. Qther bearings could be used in the systemof the
invention with suitable lubrication. Use of the VESPEL(r) (Tradenark)
SP-2624 polynmer is advantageous because it can be manufactured to very

cl ose tolerances (as low as .0005 inches for small dianeters) wth no
machi ni ng r equproeded twithr lnle throwghnivhic Yolrdsadsalidposddty aaclssr she Backt B r st
preferred enbodi nent of a bracket 32 for the bearing systemof the

i nvention is itothestetor 8. Arbritteedblis mainkiingrd spaded frae theddater 20 bariker®38,
substitute sheet 11 MAY 2004 provided with a hole through which bolt 34a is
di sposed to anWhish maydenricatediobiguely selative te thethsidge86. A bridge 36 is

mai nt ai ned spaced fromthe stator 20 by risers 38, which may be oriented

obliquely relative to the bridge 36. Accordjng to the jnvention, the
bracket 32 is flexible aﬁacocf%g t%&eénvagn?% t%‘églla@ﬁ 335 Rexdbleand thusgble | ow

ur 1 ng. asecntl§ SRRBRIED 1§ o257 s ndte 30 Bt schoianalfnges adeot 1 e
: Hod| (i K ' I |1
ol ded {1 om art ST aLeh cer ot R FRbl b e RABILS) BACABloriand punBa 2 @ Y

(Trademark) manelRetethod: Py, RO Blofdd: da%@da? it pas a 10
fl exural modul us of appr{)xi mat e?? e30 61r<P_ I g{éécnér | néggﬁH%B?&gg%%?ﬁgm fication
no. D790) at iateatA19tmbleEPEbMAlAIDHtRIQURE prederfthaesa R AT eREL&Nd 40 KPS|
at 32 degrees Fahrenheit, which is typical for the interior of a domestic
refri gelr ation Sﬂﬁﬁi(ﬂ‘ragémaﬂd)Qﬁﬁﬁﬁc&r@ﬂ@@ﬁl’dﬁﬁﬂaﬂeﬁhﬂ@' BYTrei@bs522ndiavi ng a
flexibility within the

10 flexural modulus of approximately 30 kPSI (according to ASTM specification no.

D790) at ambient temperatures around 73 degrees Fahrenheit and 40 kPSI at 32
degrees Fahrenheit, which is typical for the interior of a domestic refrigeration
unit, to produce a geometrically simple bracket 32 having a flexibility within the

range suitable for a fractional-horsepower motor 10.

15 Other elastomers may also be suitable, however care must be taken
to ensure that the bracket 32 exhibits appropriate ﬂexibili@ characteristics. If the
bracket 32 is too flexible the rotor 12 could contact the stator 20 when the motor
1s Jarred or experiences unusual resistance; if the bracket 32 is too rigid the
bearing 50 will not self align with the rotor shaft 16, which can result in

20  accelerated and uneven wear on the bearing 50 and excessive noise when the

motor 10 1s in use.

The flexibility of the bracket 32 is determined by a combination of
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

25  material used to form the bracket 32. Accordin-g to the invention the bracket 32

is sufficiently flexible to allow the bearing to deflect into alignment with the rotor

10
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range suitable for a fractional -horsepower notor 10. 15 Qther el astoners
may al so be suitable, however care nust be taken to ensure1 t"{h?,k;;’\ﬁ’h@[]ﬂ#
bracket 32 exhibits appropriate flexibility characteristics. If the
bracket 32 is too flexible the rotor 12 could contact the stator 20 when
the notor is jarred or experiences unusual resistance; if the bracket 32
Is too rigid the bearing 50 will not self align with the rotor shaft 16,
whi ch can r esulenterline Butsudfdientht egld dnd thenetoen 2 wediot osnthd ehdeabi P@irsRe and
excessi ve noise when the notor 10 is in use. The flexibility of the
bracket 32 is mdetoel@isjededyr mstamitridentidonanodperating @adiths. i In adddishpge whi ch
is a function of the thickness and configuration of the bracket 32, and
its flexural rdsepingchamteisticsofthe bricketem? mhtarialadlows i the oipid he 25
material used to formthe bracket 32. According to the invention the
bracket 32 i sttisppgtiogiafinduged vibratione to al | ow the bearing to deflect into
alignnment with the rotor 10 substitute sheet | MAY 2004 centerline, but

I
ffici tl i gid that h 1 12 1 1 t th t, if th
Totor 10 18] arred or ot BGOSR LR ecb e Rt gt MO BREE | o
dditi , th i i St .the . b t' 3 teri,al |1
P he™ ant d PR R RO I 1R B it ford AR SRImBn R AR RE 12, o2y O
whi ch aff j f i | h
ich affect ta!aaftﬂfﬂﬁ@&tﬁé aﬁ‘%f? staﬁieem@ ro{o?qZ Rk afe&%oq%). 'ﬁﬁ‘aﬁﬁﬁet e

magnetic force o e notor e mass of the rotor si ze of

the air gap Deleamifiy!diehd Balet 32 FApArQIRLRGBE 1@ Ehould WiSseldch subh gt P11 1LY

of the bracket 32 for a particular notor 10 shoul d be selected such'that,
under normal ap@esidriE] eRstidd @Rditich§ ehdbrasikee B2 K311 Wek kufiicRNtls v Aligd ently to

altow 10 the bearing 50 to move into alignment with the axis of the rotor 12 but will not
deflect to the point that the rotor 12 will contact the stator 20 upon the application
of a radial percussive force which might be experienced during normal operation
of the motor 10. Material selection and geometric design of the bracket 32 are
interrelated and may be designed to exhibit the desired flexibility by selection of
15 - suitable thicknesses for the bridge 36 and risers 38, and optionally reinforcing

structures such as ribs or ridges 31 as shown in the preferred embodiments.

Thus, the bearing bracket 32 itself flexes to compensate for slight
misalignment between the rotor shaft 16 and the opening 56 in the bearing 50. It
will be appreciated that the flexibility of the bracket 32 required to achieve the

20  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.

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,
25  preferably centrally, during the molding process. This combines manufacture and

assembly of the bearing system in a single step, and provides the advantage that

11
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10 the bearing 50 to nove into alignment with the axis of the rotor 12 but
will not deflect to the point that the rotor 12 will contadt]thEgA¥t200k 20
upon the application of a radial percussive force which m ght be
experienced during normal operation of the notor 10. Material selection
and geonetric design of the bracket 32 are interrelated and may be
designed to exhibit the desired flexibility by selection of 15 suitable

t hi cknesses f dhe béasingr50dglarSdy amupsilated by 88, bravket 3tparidothedefore méll boOr ci ng
structures such as ribs or ridges 31 as shown in the preferred enbodi nents.
Thus, the bearshifpaxiallicretativgso thedeacket 32 Xdss afe flavgptbeaing SOaugmkntght

m sal i gnnent bet ween t?e rotor.shaft 16 and the opening 56 in the bearing
50. It will I58PAYRSeR of thedwatingp0 witin thezgosptesle t0oandi avermeldingdo 32 requi red

(i o "the pos EEYOREBARI5ooRbRF PHGT E\é?ag}e%ﬁﬂéﬁfa%;%?z :;%;g@fés;f tga?'gl?néﬁ
OSIh e bedl Ty 55, . f |

accor di ng bo. LR L BT sR af‘ﬁb%”ﬁ@f‘ﬁ&’?%%‘}eg{?ﬁ%@rék& PWAEgC ket Sioi s

' I | ) i t

{or ey T o ghthy ofBE WIEA B0, U ek S BRI EASERRIGR o ©° ' °

process. This fomdN d¥efa Afbfils Atbeaife ST Phe hAARRE Wi stemin a

single step, and provides the advantage eet 11 MAY
2004 the bear irt@phlei 4D doahMH ProRERABSH @b H Mfa%@@ftﬁi&%?&&ﬁ%tﬁ? pider ef ore
will not shift axially relative to the bracket 32. Use of a flange :
bearing 50 augieeelysprovidityl Medating s@fadefer the eiriift JoRIQq whidhthaly fdrexsmprpt acl e
40, and overnolding to produce a |lip 35 about the outer surface of the

fl ange 5210 | kompdase a tnipeellef)he 5 bearing 50 does not shift axially within
t he receptacle 40 or fall out during :

Insert molding is also a preferred method of fabricating the bearing
system because the resulting tolerances between the bearing 50 and the receptacle
40 are extremely small, and the bearing 50 is engaged to the bracket without any
distortion or constriction of the opening 56. However, because of the low
15 frictional resistance between the bearing 50 and the receptacle, and the constant
torque applied to the bearing 50 when in use, a rotation lock is preferably

provided to restrain the bearing 50 against rotation within the receptacle 40.

In the preferred embodiment the rotation lock comprises flats 54a
disposed about the outer surface of the hub 54, best seen in Figure 4. Insert
20 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
embodiments comi:orise tabs or grooves (not shown) in the hub 54 or the flange
52, and complimentary mating structures (not shown) will be formed into the

25  bearing receptacle 40 during the insert molding prbcess.
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assenbly of the housing 30 to the notor 10. Because of the hjgh ? ey ent
of friction of elastonmeric materials the bearing 50 should%‘.ﬁg &&tb@@éd

within the receptacle 40 so that it projects above the top surface of the
bracket 32, the hub 54 thereby providing a bearing surface for the thrust

| oad (which may for exanple 10 conprise an inpeller). Insert nolding is

al so a preferred nethod of fabricating the bearing system because the
resulting tol erances betlnsehmphlingefithe hpck@/baaming dssemblg eptyaehdt in4Be ar e
extrenely smal |, and the bearing 50 is engaged to the bracket w thout any
di stortion or ResHBEY ILbeingslightlyies offbanrigon@ntardinmeaidhe rdtecRubewetert he | ow
15 frictional resistance_ between the bearing 50 and the receptacle, and the
const ant tordif@a‘ésﬁﬂ? B&ﬂqxéblllﬁ’é)fﬁ%}?rﬁﬁﬁt%@ bpanings $8avill gelf gtign with thock i s
preferably provi dfteﬂ to rf?z(arain t he bearing K0 against rotation within the
recept acl e 40.34$PhHBIPPbetyring as Y ARIONS ah hestembledhousing 30swppoies
flats 54a i ed. about the.outer.surfac f, the hub 54, best seen in
Figure 4. ISnSZtFl?%%q%sgi% etvﬁ%mhf%%tﬁgfm%rf%ﬁﬁdét t he bearing 50 produces
conplinmentary flats 40a distributed about the bearing receptacle 40, which

cooperate with the flat slng_fgg, tﬁé’beah‘ﬁﬁtsbfi‘é ‘3‘{’%@%? Q)e@léibg&n?gm?gé%{sggbymt ation.

The rotation lock may in t'‘ernate “enbo S conpri gr ooves

(not shown) i fﬁﬁiﬁ%tﬂ&%ﬁb%ﬁl ifitfo 4 461d1 (h8"BBwnPso tha e @lgig%el ﬁwé&fﬁmﬁ‘%ﬂ% ng 40

structures (not shown) w be fornmed 1nto the 25 ring receptacle

during the i nsegionoetidivrgkef VL @EEwilldrmIbdekbeptad 846 AR el abtolmdViYc?04 | nsert
nol ding of the bracket/bearing assenbly may result in the bearings 50

bei ng sl i ght | yTYTREL® (Thedemer) of arvtier uitdbleflefible htatdrdll @ infedied iaroaNE T

10 mold, and as the mold is filled the bearing 50 is encapsulated by the elastomer.
When the elastomer cures the bracket/bearing assembly is removed from the

mold.

To assemble 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
15 20 by disposing the rotor shaft 16 through the bearingé 50, aligning the feet 34
with holes (not shown) through the stator laminations 22 and securing the housing
.I°:0 to the stator 20 as by bolts 34a. The motor 10 is mounted to an appliance in

conventional fashion, and terminals 11 are connected to the local power supply.

In operation, as the rotor 12 rotates within the stator 20 the rotor
20  shaft 16 rotates against the bearing surfaces 58. In the preferred embodiment no
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
will deflect to accommodate deviations in the axial pitch of the rotor 12, thereby
25  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
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because of the flexibility of the brackets 32 the bearlngs g mm%d
align with the axis of the rotor 12 during assenbly as |on 1 4

assenbl ed housi ng 30 supports 5 the bearings 50 in the vicinity of the
rotor shaft 16. In use, the bearing 50 is nounted to the bearing bracket .32
by fitting the hub 54 into a nold (not shown) so that the flange 52
extends into the region of the bracket 32 that wll formthe receptacle
40. An el ast onkgariggdrackst 32-wmREe bedring Boadduas Eppovtunities earing of thabl e
flexible rraterlal is injected into the 10 nold, and as the nold is filled

t he bearing 50 ?@%ﬁﬁﬁ%&pﬁlﬂ)@@elﬁix andhalse reducesmeise andhvibmatidreleetlast omer cur es
the bracket/bearing assembly is renoved fromthe nmold. To as?]enbl e the12
notor 10, the rotor 12 i tloned Wwthin the opening in the stator

and the bearing bracket sﬁ‘é F’étd’ftﬂ%ﬁlflﬁ@f@aﬂ]@ﬁtf@@ ioFigyres bsposi ng

he feet 34 h

hol s (ot Sotigd SRR, kﬁﬂ?%f’s%?é%?ff%mtﬁgpﬁ%é”' s %ml%?&%%g fr\tév"@; -t
t I S, ounte 0O an
Qggf: ggceslgnt %%E%é%ﬁ%ggfa%%aﬁ’ﬁmg%m %ﬁﬁ%ﬁ%‘@ﬁﬁ#ﬁﬁfé‘ﬂﬁnﬁf dyang3plding ed to the
e O S UBRosts 10988 TR s GIfk Bhfct 1o A ES bR ! NP St At of

20 the rotor t 16rotatesaalns ari ng sur In the

preferred enbagiafipi ofifis it Wﬁtlj@ﬂe'6§uﬂl%%;ﬂcfs§ 1&‘1&&%4&%3@&%% y | ow

frictional resistance and coefficient of th expansi on

per formance pofayer®s. Besed0 hey sawheottbgrapédd@bdDa RpGaiTRsOf1 ﬁd@%a\fvltﬁéfthb' | ' ty .of
the bearing bracket 32 the bearing 50 w || deflect 'to acconmpdate

devi ati ons i n shapedanihsel1apiThe ldireétidnof thosaw-tobth ribd"RYEb Yppdsite®id difdclbR J
proper alignment between the bearing 50 and the rotor shaft 16 after
assenbl y afd duiribaglepealiyy tor inkrlodkengwithe cadipliffleatatsposohs gHoagtincs f or bot h
the 13

Figure 6b. When two brackets 32 of Figure 6 are used as shown in Figure 6b, the
1ibs 70a interlock with ribs 71a on the along faces 73 of posts 70 and 71

respectively. With this configuration, the posts 70 and 71 are self-orienting.

A further embodiment is illustrated in Figure 7, in which each
15 bracket 32 may be provided with one post 70 and one socket 74. This simplifies
manufacturing and reduces the number of parts to be maintained in inventory,
since in this embodiment both brackets 32 are identical. However, the orientation
of the brackets 32 must be taken into account during assembly of the housing 30
to a motor 10, to ensure that each post 70 aligns with a socket 74 on the opposite
20  bracket 32. These embodiments allow two brackets 32 to be securely 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
fashion as the embodiment of Figure 3, however instead of using bolts 34a the
25  posts 70 are press-fitted into corresponding sockets 74. The opposed sawtooth

configurations of the ribs 72, 76 provides a positive interlocking engagement

.14
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substitute sheet 1 MAY 2004 bearing bracket 32 and the bearing 50 reduces
opportunities wearing of the bearing system conponents, and 4l e

noi se and vibration levels. In a further enbodi mrent of the ?Ljem)é\gngggqs
illustrated in Figures 6, 6a and 6b, the bracket 32 is provided with

ri bbed posts 70 and 71 projecting fromb5 the feet 34, preferably formed
integrally with the bracket 32 during nolding. Both posts 70 and 71 have a
semi - circul ar ReSWesihe a05t6 A0 prd the seeketsstd: fotherehy reteindhpbmaciaits 3hsesuiely shown
in Figure 6a Wqﬁre g}o t 71 is illustrated as having a flat face 73. Post
70 has saw t odtHXeh ﬁgﬁm"?%sm'ﬁ@é%ﬁé‘%}%ﬂﬁé%- 71 has sawtooth shaped ribs
71 a. The direction of the sawtooth ribs 70a.is opposite the direction 10

of ribs 71 a to allow fog_Lnterl ocking, w a conplinentary post as shown

in Figure 6b. Wen t\/\oo%FgeH‘fgtegl 3 lﬁtwgﬁ?@thﬁ‘éﬁgﬁpe&gﬂ&ﬁom in Figure
6b, the ribs 1 Nt Lfh o ri.hs+71 a on the alon aces 7 f posts .
70 and 71 res%ggrﬁe@g%‘l.’%\féﬁﬁ?“fl }esh(%ﬂ&’?&ﬁ?%ﬁ%ﬂ%%ﬁ@“ﬁ%‘i?’s ?6“%‘133 71 are
sel f-orienti ng,,Aakit ' S 4l r L.n Faure 7. in.which
each 15 br acketoég rrgd;l/-lggféd g%%%ﬁ%?&%gggﬁglg?{%%§ (%'éﬂ%eosg%?(’fm. Thi s
sinplifies mAiAGH, Asd MOHUEARBR mAber of parts to be mintained
ininventory, since in this enbodiment both brackets 32 are identical.
However, the orientation of the brackets 32 nmust be taken into account
during assenbly of the housing 30 to a notor 10, to ensure that each post
70 aligns with a socket 74 on the opposite 20 bracket 32. These enbodi nents
allow two brackéets 32 to be securely joined together to formthe housing

30 without the need for bolts, screws or other securing nmeans. These
enbodi nents are assenbled to the stator 20 in the sane
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fashion as the enbodi nent of Figure 3, however instead of using bolts 34a
the 25 posts 70 are press-fitted into correspondi ng socket‘s‘ T4MAR?e2mlposed
sawm ooth configurations of the ribs 72, 76 provides a posittilv

i nterl ocki ng engagenent 14 substitute sheet 11 MAY 2004 between the posts
70 and the sockets 74, to thereby retain the brackets 32 securely affixed
to the notor 10 as a unitary housing 30. Preferred enbodi nents of the

i nvention having been thus described by way of exanple, it will be
apparent to th@gﬁi‘i@illed in the art that 5 nodifications and adaptations
may be made w t hout departi ng fromthe scope of the invention, as set out

I n the appended cI'aerg substitute sheet 11 MAY 2004 CLAI I\/IS 1. A
bearing system for us t\ﬁﬂ“l‘ﬂ %YSF?B’EW“%With@n@t?ﬂiﬂtanfshma@ﬁlfﬁt@rr

O W AR LG By SLBLST . COtBrl 00, begr o b acke.

t acl 5 d t the b f d
e e R AT SRR AR b SR, 1.1
h h t
ot o080 00 B Bl AT ¢,

flexible that &ﬁ@eﬁl%@'ﬁraémflst a(ﬁi?fs%dg@)é ﬁﬁ%&@%m%ﬁﬁgﬁgfé&b oﬁé%%‘l%ea” ng

nmoves into ali gnrrent wth an ax e rotati ng s racket
is sufficientliy tiké BHading hedispdied frothe Kidifity Bial tais T thd r'&to?@ﬁﬁ?%ﬂ matdipn from

t he
the bracket is sufficiently flexible that the rotor shaft can deflect the bracket so
that the bearing moves into alignment with an axis of the rotating shaft but the
10 bracket is sufficiently rigid that the rotor is maintained in 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 the bracket is

composed of an elastomeric material.

15 4. 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.

5. The bearing system defined in claim 4 in which the rotation lock

~ comprises at least one flat on the bearing.

20 6. The bearing system defined in claim 1 in which the bearing is
composed of a polymeric plastic and corriprises a ﬂaﬁge projecting radially from a

hub.
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stator during operation of the notor. 2. The bearing systemdefined in
claiml in which the bracket is resilient. 3. The bearing systemagebomed in
claim2, in which the bracket is conposed of an elastoneric material. 15
4. The bearing systemdefined in claim1 conprising a rotation |ock

cooper at 1, DRSPS, S5 MRl i, SCREM B S b kel et 0
system de&h&%ﬂ%&%’é‘iha%‘%@_aﬁﬂ n which the rotation | ock conprises at |east

one fl at 6. The bearing systemdefined in claim1l in
whi ch the bearing is conposed of a polyneric plastic and conprises a
flange projecting radially froma hub. 16 substitute sheet 11 May 2004 7.

neert moled aBBTHE e iy ™ e L) Figh & BeRkoill bbb 3 o
com erontis) 308 T68he bReCFRRER A8 ThereERist M prd b Biretiabea 1o

i 1 of ¢ rec s S6ckell REGHER ok Bech min 5 B8 Poa e g Rl REuER e ©

bracket i royided, wth two posts and adapted to interlock with

conpl emn'ﬁ"aqﬁ)??g esﬁos(:kémd on a second bracket. 10. A notor having a rotor
shaft and a rotor rotating within an opening through a stator, the notor
havi ng a bearing system conpri sing

9. The bearing system defined in claim 1 in which the bracket is provided with two

posts and adapted to interlock with complementary posts and on a second bracket.

10. A motor having a rotor shaft and a rotor rotating within an opening through a
stator, the motor 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 receptacie surrounding the
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 shait, and wherein the brackets, at least a portion of said brackets being
composed of an elastomeric material, are sufficiently flexible that the rotor shaft can
deflect the brackets so that the bearings move into alignment with an axis of the rotating
shaft but the brackets are sufficiently rigid that the rotor is maintained in spaced relation

from the stator during operation of the motor.

11. The motor defined in claim 10 in which the brackets are resilient.
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one or nore bearings each conprising an openi ng having at | east one bearing
surface, for naintaining a radial allgnnent of the rotor shafi1wag¢oome or
nore bearing brackets each conprising a receptacle surrounding the bearing
and supportlng the bearing in fixed relation, wherein the brackets are

adapted t unt to su h t eni.n t he bearings
are di spoglgd on cﬁg ‘5’%"8&553%‘ %ra'e{ﬁ atq?gc&cri}ﬂmqﬁl?cge}t axi s of
the rotor shafté afn %ﬁh% in % gackets, at |east a portion of sai d
brackets 6’8[7}985 %%rﬁ?o 2 orgfm%wa 3%t omeric material, are suffici ently
flexible that the rotor shaft can deflect the brackets so that the
bearings nove into alignnment with an axis of the rotating shaft but the
bracket s dBe suUhki motant defined g delaiat! 2t inewhish othei brackdts t axe nesnpased pafc anl
relation fromthe stator during operation of the notor. 11. The notor

def i ned i elastanericiOaterialwhi ch t he brackets are resilient. 17 11 May 2004 12.

The notor defined in claim11l in which at |least a portion of the brackets
is conposed of an elastonmeric material. 13. The notor defined in claim12

i which the brAkals: alimed ABARPTD BlmAkif ARKANER boc SRERHIAL befkonthe

nmot or deflned in clal conprising a ro ooper ati ng between

e DS 1 SRR a5 4RI, SO RSO gt 2

whi ch t he I’ié’B H«Qn | ock conprises at |east one flat on the bearing and a
correspon i ng at on the receptacle. 16. The notor defined in claim10 in
whi ch the bearing is conposed of a polyneric plastic and conprises a flange

proj ecti ngl radi_ally froma hub.
5. The motor defined in claim 14 in which the rotation lock comprises at least one

flat on the bearing and a corresponding flat on the receptacle.

16. The motor defined in claim 10 in which the bearing is composed of a polymeric

plastic and comprises a flange projecting radially from a hub.

17. The motor defined in claim 10 in which each bearing bracket is insert molded

about a bearing.

18. The motor defined in claim 10 in which the first bracket is provided with at least
one ribbed post and the second bracket is provided with at least one ribbed socket
complementary 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.

19. The motor defined in claim 10 in which each bracket is provided with two posts

and adapted to interlock with complementary posts and on a second bracket.
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17. The'notor defined in c¢laim10 in which each bearing braclgmll | S.d }t
nol ded about a bearing. 18. The notor defined in claim10 in lema
first bracket is provided with at |east one ribbed post and the second

bracket is provided with at |east one ribbed socket conplenentary 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. 19. The notor defined in

claim10 in which ea dvmthtvvo osts and adapted to
interl ock with conpl @M%ﬁ%@%ﬂéﬁﬁh CBRACKET] MAY 2004
BEARI NG SYSTEM W TH FLEXI BLE BEARLNG BSACKET ?BSTRACT CF THE DI SCLOSURE A

bearing system conprising a b C ers=y nif | exi ble 5 bearing
bracket, for exanple for use in fractlonal horsepomer shaded pol e type

electric motors. The bearin mis self alig , the bracket being
able to deflect to corrpénkéegflﬁg?ﬁ? CIg &R 1B 8 P?P ﬁuﬁﬂ‘i’%ffd I&Ialf&‘ﬁ#ﬂﬁt of

t he rotor shaf h n lock stral earin rotation °
within the %r a{(.’:?(ﬁﬁg b?}w%fyh eﬁf"@f’]ﬁ Eﬂseéﬂg%a{- BO’F?‘@ ppge ¥¥hposed of
an el astoner a r h ce plastic
pol yner, so th‘]f%t]'ltg C%‘Ee %@Ig'r :Tﬁg bé@s{ées%&lg@%%ﬁﬁm’?ﬁ?rﬁ%& E?l ”g@e%

deflect to compensate for deviations in the radial alignment of the rotor shaft. A

rotation lock restrains the bearing against rotation within the bracket. In the
preferred embodiment the bracket is composed of an elastomer and the bearing is
10 composed of a high performance plastic polymer, so that the bearing system is

non-lubricating.

FIG.3
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