WO 01/ 69097 PCT/ US01/ 07078 ~~~~~~ Idler Pulley 5 Field of the Invention
The invention relates to pulleys, and nore particularly to idler pulleys
wherein the pulleys are stanped or formed out of sheet netal and are
fixedly WRAULAYI to an inner race of a bearing. 10 BackgPEUM§0W470T8he

I nvention Transm ssion of power by belt can be acconplished by a driver
pulley and a single or series of driven pulleys about” which a belt 1s

trained. It is occasionally necessary for the belt to c ' | on as
it operates between the driver and the driven in order ﬂﬂﬂ@mﬂmmﬂmmmkr
conponents. In this case, the belt can be is trained over | *Sn%‘mhich
allow the belt direction to be changed with m ni nmal Hetency.

Further, for tensioning the belt, automatic tensioners c In
such case, the idler pulley is installedfiga the tensi oneﬂ‘mgﬁm@maﬂmn I dlers
generally conprise a base that is nounted on a non-rotati . The
belt bearing surface or pulley is thelfleofPelleywl y connected t &%0FE 20 base

by neans of a bearing. The bearing may be a ball bearing type having an

I nner ansd outer race. |In nost arrafgggrgfgggg JE&' knner race of the ball
bearing s attached to the idler non-rotating nounting
surface directlyThéhiavehtibrerelated ey ﬁlﬂlegb,e@ndthmélqshrti@uléhﬁ toUidtsr paneysof
the ball bearing. The oquter race and the pulley rotate together. 25

Repr esent atwheraip thaepulleysiarestampgssg enforpted eyégts?ha%t mta%a@mﬁ @re dixediyhi ch
di scl oses s . ' :0.an outer race of a ball bearing. It
Is al so posélt?%frgecﬂgléza’f%é‘%ﬁ%%%bt%ﬁgggﬁgb the inner race of the ball

bearing, wth the outer race being fixedly attached to a nounting surface.

Representative of the art is U S. paten . 5,421,788 to Toth which 3o
di scl os¥s a belt tensioner haviRgEhHE0s t 18hd bearing assenbly. The

idler Transmission of power by belt can be accomplished by a driver pulley and

a single or series of driven pulleys about which a belt is trained. It is occasionally
necessary for the belt to change direction as it operates between the driver and
the driven in order to clear other components. In this case, the belt can be
15 trained over idlers which allow the belt direction to be changed with minimal loss
of efficiency. Further, for tensioning the belt, automatic tensioners can be used.
In such case, the idler pulley is installed on the tensioner pivot arm.
Idlers generally comprise a base that is mounted on a non-rotating
surface. The belt bearing surface or pulley is then rotatably connected to the
20 base by means of a bearing. The bearing may be a ball bearing type having an
inner and outer race. In most arrangements, the inner race of the ball bearing is
attached to the idler base or to the non-rotating mounting surface directly. The
idler pulley is then attached to the outer race of the ball béaring. The outer race
and the pulley rotate together.
25 Representative of the art is U.S. patent no. 5,725,448 to Kato et al. which
discloses such a pulley body fitted to an outer race of aball bearing. '
It is also possible to attach the pulley to the inner race of the ball bearing,
with the outer race being fixedly attached to a mounting surface.
Representative of the art is U.S. patent no. 5,421,788 to Toth which
30 discloses a belt tensioner having an idler pulley and bearing assembly. The idler
pulley and bearing assembly comprise a non-rotating outer race and a pulley
shaft extending through an inner race. The pulley is fitted to the inner race by
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pul |l ey and bearing assenbly conprise a non-rotating outer race and a pulley
shaft extending through an inner race. The pulley is fitted to the inner
race by 1 WD 01/69097 PCT/US01/07078 neans of the shaft, which shaft is
pressed MUYBYENY7 with a retaining cup to hold the pul | ey PSRASPUGH0T8 n ¢ he
bearing inner race. The prior art teaches a pulley shaft which is used to
nmount a pulley to a bearing race. This increases the cost of the idler
with respect to the material cost 5 as well as for machi ning and assenbly.
What is needed is an idler pulley having a web nounted to an inner race of
a bearing. Wat is needed is an idler pulley having a web affixed to an
outer surf f ' | ] Lo '

necded 15 anaicorthel MY, IE shafcls HBtedRdchie A REhing LR 10 fold
bearing wit theapulligy $haft witBinathedreaeing.inféreapeesent i nvention neets these

ds. S t he.l ti Th i t f .t.h t i ti
e pravrae an T o TedHes S Sulll, THa ARR7S 4Rk BimBlACS N G "
beari ng. 15Béa§.§§?éc@81vﬁ&tineﬁeake§ thé‘&?‘éttdf‘?ﬁ'? idled QitR ré&¥pete t@{hfel magéria%bgﬁy

having a we xed to an outer surface of an inner race of a bearing
with a fast asevell asfarimachisipgandodssemdly.nvention is to provide an idler

|l ey havi b .. . ' f a pear| ' lip f
B anrent O her VizatdE FERHE it 8n ot ARY it e BRRNAPIs!N Bl sae of
apparent byatharing) Vohiois idediRb k' ARtidien pafley having'anwépafsed fohen outer

acconpanying drawi ngs. The-invention conprises an idler pulley, the pulley
havi ng a wesudace af apdnpeyageiai@ kearingowitk arfastaned. + Whatds m@@a edriscanvidier s

attached to ' f rj.ng.b f eRner. Y.

ot anpedout POIEL ARG 3 ot mpuilg8" (o dn s 13REPBEs HEAFRE M TRY €47,
the centg al akgrirfienf. The phesent iyenfibe metfls théserngede of the bearing is

affi xed to a nounting surface.

Summary of the Invention

The primary aspect of the present invention is to provide an idler pulley
having a web mounted to an inner race of a bearing.

15 Another aspect of the invention is to provide an idler pulley having a web
affixed to an outer surface of an inner race of a bearing with a fastener.

Another aspect of the invention is to provide an idler pulley having a web
mounted to an inner race of a bearing with a lip for alignment.

Other aspects of the invention will be pointed out or made apparent by the

20 following description of the invention and the accompanying drawings.

The invention comprises an idler pulley, the pulley having a web and a
belt bearing surface connected to the web. The web is attached to an inner race
of a bearing by a fastener. The pulley may be stamped out of sheet metal and
may have a central hole for alignment with the central axis of the bearing. The

25  outer race of the bearing is affixed to a mounting surface.

Brief Description of the Drawings

Fig. 1(a) depicts a cross-sectional elevation view of the invention.

Fig. 1(b) depicts a detail of an alternate embodiment of the invention.
30 Fig. 2 depicts a prior art idler pulley.

Fig. 3 also depicts another prior art idler pulley.



1 Brief. Description of the Drawings Fig. 1(a) depicts a tross=sectional ="
‘_”Zjel evation view of the invention. Fig. 1(b) depicts a detail of an-. RS
talternate enbodi ment of the invention. 30 Fig. 2 depicts a prior art idler
“pulley. Fig. 3 also depicts another prior art idler pulley. 2 Fig. 4

depict a cross-sectional view of an alternate enbodirpenl. Fig. 5 depicts a

cross-sectional view of an alternate belt bearing surface. Description of

the Preferred Enthddii4rdamict acrasssertpnahiiewaf # gtermpteipmiegiment a

Cross-sectional e | ' _ ; i . | ey 90

. conprises pull eyﬂ%%ﬁgﬁl‘c’eiblﬁ%\é& g%%??sﬁe@%tﬁggé% ?\égljtd[lseégl%‘ %g@ﬁcgand web 8.
Pul l ey 15 may.conprise a "backside" pulley wherein belt bearing surface 1

Jis smooth. Pulley 15pamyipAbiSer thEPRIAR EmBMihbntior BRAA,MELL Dearing surface
100, see Fig. 5._Belt bearing surface 1 describes a crrcutar shape about a

central axis. Pulfi$y!(@18eRifts 3 erasmPqcienal jelavatian vipw ofithe iyentionpS0L0 Idisrt ends
.hormal |y or gutépemdbsplises! pulley 19MPL e 865 Bel ' n edge
19 that des pmliﬁgs hglle. l[)'I('lhz}f hol @21 g,:ceorrl‘trpglr ed ?ﬂg%aﬁgbm%ggg%m%gﬁgmg has a
width across:t 650\36 BAY CPIMPESR Podacksidre Puleynyherpinybelibearing swsiaee 1Fisst ener
3b|may bF i ?shaiotredsmlgy GB?ﬁa)l Bieo @emgﬁ@é ah@dllﬁ-ribﬂddfbépbed??ﬁ Rac ﬁw,%@ ¢ and
obliquely from an s _nmay be necessar o creaté an alignnent an
partial int J%ié Z&%@W‘P%@%ﬁ’@ﬂ %’i‘&’ébefla ‘F'E?F'abé'ﬁ?ﬁs@é’ub? central @F'$-n§U'l§’NI | ey
é5l onI cegt r a5 aixar l&oﬁ\priﬁ‘sdlaﬁog @rﬁcﬁmﬁﬂb{j Ndp I1et§<temlds rﬁbvrﬂarﬂ/nfar Sérpﬁ\ﬂi&lﬁéﬂylg from
elt load E. P 15 e _stanped out  of, sheet netal or be spun by
metal forni AT PS%&QQ%WIS?W%@S&&?“{@%@ tgaln‘%fg?cﬂ%ﬁﬁea holg.eTheolget ween
| and 9 and liekéntetedan ithe webrd. atandl9 thas enaldtreadrbss ebvéb bed &lepdlbsédidebear i ng
or cup 5to forom rubbi ng _an ter race 2 during operation.
Bearing 20 cc%h%érﬁﬁlgécsa\{\%gp@?' Frggtgn???mﬁ&e '?sé%%d%lr?uahﬁ'eb%ﬁnﬁa'@geri ﬁaéol&
| nner  race ndy hiss ederer okliqutlgcieori Jarmh@ dleg @sihays benmeessayg @o hesate kA Land
9 bears upo&fgﬂ%ﬂgﬂt:a?d%aﬂ@ﬁ\qer];e?er%létvﬁ{h i§Herrfr9§ee4 12fotr)¥ur%8§ersacg c%ﬂte(r)lrxg fp&%tyener 3

and nut 4.

15 on central axis A, and for preventing lateral movement of pulley 15 from belt load
F. Pulley 15 may be stamped out of sheet metal or be spun by metal forming
processes known in the art. Web 8 may have a relief between land 9 and belt
bearing surface 1 to enable the web 8 to clear the bearing or cup 5 to prevent web 8
from rubbing on outer race '2 during operation.

Bearing 20 comprises outer race 2, inner race 11, and ball bearings 13. Inner
race 11 has outer surface 12 and describes inner race bore 17. Land 9 bears upon
and is clamped to outer surface12 by operation of fastener 3 and nut 4. Land 9 is
formed to create a normal or perpendicular relationship between the belt bearing
surface 1 and outer surface 12. In the preferred embodiment, inner surface 10 may
comprise lip 10 that aligns pulley 15 within inner race bore 17, see Fig. 1(a). This, in
turn, aligns belt bearing surface 1 parallel with a central axis A.

In a first alternate embodiment, inner surface 10 may also comprise surface
19 that may abut upon fastener 3. Surface 19 does not otherwise project or extend
into inner race bore 17, see Fig. 1(b). Fig. 1(b) depicts a detail of an alternate
embodiment of the invention.



formed to create a normal or perpendicular relationship between the belt
bearing surface 1 and outer surface 12. In the preferred enbodi nent, inner
surface 10 may conprise |lip 10 that aligns pulley 15 within inner race
bere 17, W@81/63087 1(a). This, in turn, aligns belt beari R§&TAH0VEAWES 1
parallel with a central axis A In a first alternate enbodi nent, inner
surface 10 may al so conprise surface 19 that may abut upon fastener 3.
Surface 19 does not otherw se project or extend into inner race bore 17,
see Fig. 1(b). Fig. 1(b) depicts a detail of an alternate enbodiment of
the invention. 3 { WO 01/69097 PCT/USO01/ 07078 In yet another alternate

enbodi nent, surfage (6] r [ fLi
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bet ween tshe hsdémblyeiay.iBepring R8ds clampedior heldiin propardrefdtionctontheapulteyi $5. -
Once the proper

dial .. I ti f. bel I . '
A1 achi evelne radebResitin ol peltlraring surtace L i BapeA B el B AS el dhe”
9 to outer suLfiArBsd df BRRN TRE 265788 aiftoplY céa@dNarrandéifedt Beth@ah the belt

corrprises_an I'nrier race anql outer race that-rotate in relation to each
other. This begringisuddee axis .ofbrotation and the ecenteal laxis. Heags e praperdradial

bearings, rollel bearings. or sleeve,type I.NES A : Ed el f
abr i oat | ng BpSierR o beTCtRasmia SHIE ARG BN b Ada RHGVER, g 2
conprisi g andA4 hre applied Ifd@ien & clafipdlahd 9t cutevéurfaceat2l flange 16-
secure pulley 15 to 1 nner race 11. Fastener 3 nay al so conprise a post

having a flange 1Beariag 25oetbatasy kaawn i theaprt rtgafgcqrnerﬁ%wmnqrr{a?? &rdof
a outer race that rotate in relation to each other. This may include, but be not
limited to ball bearings, needle bearings, roller bearings, or sleeve type bearings.
Bearing 20 may be self lubricating or require supplemental or forced lubrication.
15 Fastener 3, comprising a bolt, and a retainer comprising a nut 4, and
flange 16 secure pulley 15 to inner race 11. Fastener 3 may also comprise a
post having a flange 16 that cooperates with a snap ring (not shown) in lieu of a
nut. Fastener 3 does not necessarily function as a means to align pulley 15 with
central axis A. Bolt 3 and nut 4 simply secure land 9 to the inner race outer
20 surface 12. Alignment of belt bearing surface 1 with inner race outer surface 12
and central axis A may be accomplished as described above or by lip 10
engaging inner race 11. Lip 10 is of a minimal length, L, which length being
sufficient to hold pulley 15 in proper position with inner race 11 and central axis A
when belt load F is applied to the idler pulley. Pulley 15 is also held in place by
25 the clamping force of the fastener 3, 4 on land 9. Proper alignment of belt
bearing surface 1 and inner race 11 is achieved by the perpendicularity of belt
bearing surface 1 and land 9, and whereby land 9 is affixed to outer surface 12.
Fig. 4 depict a cross-sectional view of an alternate embodiment. In the
alternate embodiment, web 8 defines no central hole. Instead, a fastener post or
30 bolt 60 extends from land 9, perpendicular or normal to web 8. Fastener 60

extends through the inner race bore 17 in a substantially co-axial manner with



nut. Fastener 3 does not necessarily function as a neans to align pulley 15
with central axis A Bolt 3 and nut 4 sinply secure land 9 to the inner
race outer 20 surface 12. Alignnent of belt bearing surface 1 with inner
race out ¥OLYPMAte- 12 and central axis A may be acconpl PEFEEOYYORscri bed
above or by lip 10 engaging inner race 11. Lip 10 is of a mnimal |ength,
L, which length being sufficient to hold pulley 15 in proper position with
inner race 11 and central axis A when belt load F is applied to the idler
pulley. Pulley 15 is also held in place by 25 the clanping force of the
fastener 3, 4 on land 9.-* Proper alignnent of belt bearing surface 1 and
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with 4 WO 01/69097 PCT/USOL/ 07078 central axis A A nut or retainer 61 is

then att achesmbodimenteodtesirace 2t isrseseal into cup 5. x Gyl § &yayl bejattached ita te

he i nner r aeaunti sfiafe & BN, fSfrigid ™ or B afly, ot efbd RN R o
In the pref grdstéhers #MhR @BRipriseUbsits forCivels i 6r RhgSet@ri appropristed typaupf 5
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met hod knowfastenenknewn in theyatteifsiugding wealdingthercupstofhetrgounting stiifacen  Cupy
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suitable for supporting an idler pulley.
In the preferred embodiment, pulley 15 rotates with inner race 11 while
I1s outer race 2 remains stationary. Holding the outer race 2 stationary significantly
‘reduces the race velocity and therefore the velocity of the ball bearings. This in
turn significantly reduces bearing wear and decreases lubrication requirements.
Fig. 2 depicts a prior art idler pulley. Pulley 56 comprises shaft 58 which
fits into and extends through inner race annular opening 40. A ball bearing
20 comprises inner race 38, outer race 36 and ball bearings 54. Outer race 36 is
pressed into receiving cup 32. Retaining cup 52 is pressed over the end of shaft
58 in order to hold shaft 58 within annular opening 40. Retainer 50 is then
pressed into receiving cup 32 to hold outer race 36 within receiving cup 32.
Fig. 3 also depicts another prior art idler pulley. Nut 78 mounted on bolt
25 84 holds ball bearing inner race 72 in place on a mounting surface 80. Pulley 70
is mounted on outer race 74. Pulley 70 rotates with outer race 74 about inner
race 72.
Although a single form of the invention has been described herein, it will
be obvious to those skilled in the art that variations may be made in the
30 construction and relation of parts without departing from the spirit and scope of

the invention described herein.



suitable for supporting an idler pulley. In the preferred enbodi-nent, -
pulley 15 rotates with inner race 11 while is outer race 2 remains S
st'ationary. Holding the outer race 2 stationary significantly reduces the
race velocity and therefore the velocity of the ball bearings. This in
turn.significantly reduces bearing wear and decreases |ubrication
requirenents. Fig. 2 depicts a prior art idler pulley. Pulley 56 conprises
shaft 58. which fits into and extendsCidimeugh i nner race annul ar opening
40. A ball bp%é'l g 20 conprises inner race 38, outer race 36 and ball
beari ngs 54. r race 36 is pressed into receiving cup 32. Retaining cup
52 is pressetl. An@flet h@legsbraprisiipf t 58 in order to hold shaft 58 within
annul ar opening 40. Retainer 50 1s then pressed into receiving cup 32 to
hol d outer race B%twttblﬁﬂngéélé‘?veing cup 32. Fig. 3 also depicts another

prior art idler pé':vbéitycom‘déctgé; tgRHE hef rihgl%ﬁa%%ﬁ‘%eglggg%v?@ | %?ae;idngn

sinner race 72 in place on a mDUNting Surtac
outer race 7@0mmlltbefie il bearings suifade and dravingca 1 pbaidh haviey a wrige 72.

Al t hough a sj e. formof the invention has been described herein, it wll
be obvi ous t%’%%?@ Yps qrg@“yﬁegﬁ?éecgntﬂﬁmsb,va” ations may be made in the

30 construction am Iaed pbitih @dsdBlrgSa HblTBHENPRARY bi mthe spirit and
scope of the inventi on@descri bed k?grei n. 5 CT,ai s Ifégg?éué% 1. An idler

pul | ey conpri si ng? bearipghavisgzan iNGes roezanst amouleh racsen thee ineer race: havinge| t
‘bearing surf L ; : he belt pearing surface
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surface is substantially perpendicular to the outer surface.

2. An idler pulley comprising:

a belt bearing surface describing a circular shape;

a web connected to the belt bearing surface, the web having a plane
normal to the belt bearing surface and having a land portion having a width
and being substantially centered in the web;

a bearing having an inner race and an outer race, the inner race having
an outer surface normal to a central axis and having an inner race bore;

the !'and portion affixed to the outer surface, whereby the belt bearing
surface is éubstantially perpendicular to the outer surface;

an edge describing a hole, the hole being enclosed by the land portion
and the hole being substantially centered in the web;

a fastener extending through the hole and bearing on the land; and

a retainer cooperating with the fastener affixing the land to the outer

surface.



a_bearing having an inner race and an outer race, the inner race having an
outer surface normal to a central axis and having an inner race bore; and:- =%
thHe land portion affixed to the outer surface, whereby the belt bearing . _! .
surface is substantially perpendicular to the outer surface. 2. An idler
pul l ey conprising: a belt bearing surface describing a circular shape; a

web connected to the belt bearing surface, the web having a plane normal

to the belt Beline idlerspuileges iamthiived,iwigerain tae @dpe portion faghengorapidedt h  and
bei ng substanti al | i centere iH. th% web; a btgaré'{ag h@vi ng an inner race and
an outer race, th8PRoEIoN XeNding 3ian angleintbe IRMF PAdeNnormal to a central
axi s and having athd iBértibAoPeFatingtvith haNAndtaaks eBradfd gfssy trfe W jout er
surface, whereby the belt bearing Surface is substantially perpendicular
.to the out er sekptaptially paralel gee qutsssudhery a hol e, the hol e being encl osed by
the land portion and the hole being substantially centered in the web; a
-fastener extending through the hole and bearing on the |and; and a retainer

cooper at i ng #4i The idler pullyersein cdifi % faghéheompgristhg;0 the outer surface. 6 3.

The idler pulley as in claim2, wherein the ed portion further conprises:
a lip portion ext @f\(ﬂ?tﬁﬂeh?"tﬁﬂg'é‘ﬂgﬂeép?r@"f%%r tpih%?%m%m: the lip portion

cooperating wth hh@tdiﬁ‘é}eéodp%(iﬁtii@w;ﬁglt@?%ﬁ@?(ert\nﬁeﬁéﬁg tié? é?ﬁrf,sa@%a gy

iparal l el the outer surface. 4. The i pul ley as i , turther
conpri si ng; e dnerneaceewitbnitientpstengseanti edlesgbyt the rheltl bearingosuiface i

Tnner v ace. weoRoe B be b R RlBMC el  “hearing surface is

substantially concentric with a central axis.

5. The idler pulley as in claim 3, wherein the outer race is mounted to a

surface.

6. The idler pulley as in claim 3, wherein the web and belt bearing surface are
a single piece stamped out of sheet metal.

7. The idler pulley as in claim 3, wherein the web and belt bearing surface are

a single piece spun by metal forming.
8. The idler pulley as in claim 3, wherein the bearing is self lubricating.

9. The idler pulley as in claim 3, wherein the belt bearing surface describes a

substantially flat profile.

10. The idler pulley as in claim 3, wherein the belt bearing surface describes a

multi-ribbed profile.

11. The idler pulley as in claim 4, wherein the outer race is mounted to a

surface.



5. The idler pulley as in claim3, wherein the outer race is nounted to a ..

surface. 6. The idler pulley as in claimg3, wherein_the web and_belt
bearing surface are a single piece. stanped out of sheet netal. 7. The
idler pulley as in claim3, wherein the web and belt bearing surface are a
single piece spun by nmetal formng. 8 The idler pulley as in claim3,
_wherein the bearing is self lubricating. 9. The idler pulley as in claim 3,
wherein the belt bearing surface describes a substantially flat profile.

10. The idl ey i i rel. e ring surface
descri bes ael 2r'ruIa‘ILHte: @’ﬁrﬁ%ﬁl‘g?p{%?\i %% f\i\%‘?ﬁééﬂit%?gvre%p%ﬁt'q E%ﬁapsqu'ﬂgé atfa,
wher ei n t he areteesingleqéedesstamnpetaslitiof sheetgtigthhce. 7 12. The idler pulley as

in claim4, wherein the web and belt bearing surface are a single piece
stanped out of sheet metal. 13. The idler pulley as in claim4, wherein the

web and_bel 1136 RUarspUIEG @S infdifind 45 Whahdin RHEWRLSENE bR YRRk diffitkng. 14

The idler pulley as in claim4, wherein the bearing i bricati ng.
15. The i dl é&re@§ingle piece spwi by medal fameingi n t he bel't bearing surface
describes a substantially flat profile. 16. The idler pulley as in claim
4, wherein the belt bearing surface describes a mnulti-ribbed profile. 17.
The idl er puld.dheddler pulldyaasiin’claivinér whereimhthethdzgingliqeeif ivbricatig.ed to a
surface. 18. The idler pulley as in claim2, wherein the web and belt
bearing surface are a single piece stanped out of sheet 8

15. The idler pulley as in claim 4, wherein the belt bearing surface describes a
substantially flat profile.

16. The idler pulley as in claim 4, wherein the belt bearing surface describes a
multi-ribbed profile.

17. The idler pulley as in claim 2, wherein the outer race is mounted to a

surface.

18. The idler pulley as in claim 2, wherein the web and belt bearing surface
are a single piece stamped out of sheet



