WO 01/ 69097 PCT/US01/07078 Title Idler Pulley 5 Field of the Invention The
I nvention relates to pulleys, and nore particularly to idler pulleys
wherei n tweopsdobeys are stanped or formed out of sheet nepal/usowd7arse
fixedly attached to an inner race of a bearing. 10 Background of the

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 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
conponents. In this case, the belt can be is trained over idlers which
allow the belt direction to be changed with mnimal |oss of efficiency.
Further, for tensioning the belt, automejyg tensioners can be used. In
such case, the idler pulley is installed on the tensioner pivot arm Idlers
generally conprise a base that is nouhdledPolleya non-rotating surface. The
belt bearing surface or pulley is then rotatably connected to the 20 base

by neans of a bearing. The bearing.nay be a ball bearing type having an
|bnner an8l outer race. |In nost arr%@@ﬁdﬂ%}ﬂﬁﬂé@nner race of the ball
earing is attaghed: : | t ki i D
surface directly. hg{vglngﬁrrb%ﬁ éga@gle?%btr?ﬂgt ?g)éﬁg%rpg&ltg IB{ar{guter Pg'(i:%lsof
the ball beatengin fReepuigysranreastampeadot fermma bely of she¢termetajearbare dxedly
Representative of the art is U f pat.ent no. 5,725,448 to Kato et al. which
di scl oses saltAched i pRIMSEEFCS PERL&3(BIan outer race of a ball bearing. It
Is also possible to attach the pulley to the inner race of the ball

bearing, wth the outer race being fixedly attached to a nounting surface.
Representative of the art is U Backmound ohthe IBvamtion88 to Toth which 30
discloses a belt 'Ilraer?ssngiggigh or}ap\élv@eq bayl/nbellfi E:aerq bgugclcg%pﬂgﬁecp Bgra' cﬂg/e?‘?ﬁﬁgpl%d The
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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 a ball 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 wWoWXx%d7 69097 PCT/ US01/ 07078 neans of the shaftpcwobeinrstsaft is
pressed together with a retaining cup to hold the pulley shaft within the
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. What is needed is an idler pulley having a web affixed to, an
outer surf &eans obine shalt whigl shaftds tpmsasétqsieihﬁra/vlﬂa@t retriping\ Qg tq bold
needed i s ag.l : [ : ‘ﬁ‘?‘r% ted to an inner race of a
bearing w tﬂ"éagwéﬁ/ ?@J’FH L@ﬁ‘ﬂ?ﬂ?é’%ﬁ,ﬂﬁ% rgggél'esent i nvention neets these
needs. Summary ofTheheridmantteéachesTheupey shaff vadgkeds uséd thenqurdseptlléynteat i on
Is to provigde an idler_pulle hayi ng a b unted to ap, inner race of a
beari ng. 15gﬁﬁ6?§hé‘?c%s-;58'@t'” Faﬁﬁ%yh%a%ﬂﬂ\?ﬁ?ﬂ it FW&gtoa €i"gp 'aEGP?tey
havi ng as wells w|f X fs rﬁchﬁﬁnglétn%ras%!éHb?ﬁe of an inner race of a bearing
with a fastener. Another aspéct of the invention is to provide an idler

pul | ey havi ng a Wéhat isneaded is an idler piiley haxing aved meuniedgowintinnar rage éfor

alignnment. Other. aspegts of the invention wll 6 be pointed { .Qr

appar ent byattl’ﬁa”% WW%OW,W%&S'&?%H%?@%% H@V'Pﬁvaer’{{eﬁ)oﬁ%gﬁﬂqf’hare}?%%ter
acconpanyi ngudaE\bNEA inAdtaat8 6 BtHeANNG AN hSasteaBr.i dANRRL BideRted iEhe ildrl ey
having a web and a belt bearing surface connected to the web. The web is

at't achgd t opeiey mewing & webomainied rtongn bipngr rase eofed. bamingwithey@ gy fase
st anped. out _pf et l. hole for alignnent with
the centtal a@gnrﬁgrgﬁ, Ttﬁ%bgées ﬁ?ﬁ‘é’eﬂﬁ%n@% g’&%gmeﬁegjée 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.



Brief Description of the Drawings Fig. 1(a) depicts a cross-sectional

el evation view of the invention. Fig. 1(b) depicts a detail of an

al t er nat avenbembnent of the invention. 30 Fig. 2 depictsprarpsowo7omrt idler
pulley. Fig. 3 also depicts another prior art idler pulley. 2 WO 01/69097
PCT/ US01/ 07078 Fig. 4 depict a cross-sectional view of an alternate

enbodi nent. Description of the Preferred Enbodi nent of the Invention Fig.
1(a) depicts a cross-sectional elevation view of the invention 90. Idler 5
pul l ey 90 conprises pulley 15. Pulley 15 conprises belt bearing surface 1
and web 8. Pulley 15 may, conprise,a "packside" pulley erein, belt bearing
surface 1 is smbed-Hft depict é§%§'?€é‘§'°ﬁ?€‘ﬂe‘6’&fﬁpi‘§ raat; grepodimenty bel t
bearing surface 1. Belt bearing surface | describes a circular shape about
a central axis. Pulley 15 also conprises land 9 and |ip 10. Lip 10 extends
normal |y or perpendi Qdsaripti arned B injent ofthednantioonpri se an

dge 19 that describ hole. The hale s centered Ln.the web &  Land O
has a i din act oS+ HE) ReBRin esssrenpal e Abre Rt AtnG ALRa e
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extend obliquely fromland only as may be necessary to create an
al i gnment amabplir Pulldy 1 htreay compse @i tircksider pullgyewhersin befl hegsise susface

centering i g .pulley 15 gn central ' .and o i | at I
moverent Jof TphiasPs Puy 8nny 9 & SmPrind R o ABha Bk vBAahg SirBice 1,
sheet net al palt HeariplgWurfite Tekatribedr acigular sitgss aboltr@seniral dxie Rutley Web 8
may have a relief between |and 9 and belt bearing surface 1 to enable the

web 8 to cl elso eomprses iland §ravdifip W.t dip 18 exende asmally ArrRgTBERGIcEIRTY UL er
5 : . . . o
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i nner race helkdskéntdraddn the ebrs lLarahd diad d width acpsd the welt @nd & enchsels2 by

operation 0Ihef ggrgt?anlﬁ/rlogatae%dhoqg.t Fastener 3 may be installed through the central hole.

Lip 10 may also extend obliquely from land 9 only as may be necessary to create
an alignment and partial interference with inner race 11 for purposes of centering

15 pulley 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.

20 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

25 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

30 or extend into inner race bore 17, see Fig. 1(b). Fig. 1(b) depicts a detail of an

alternate embodiment of the invention.



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
enbodi mewo oi/smer 25 surface 10 may conprise lip 10 that eCTgsel/quis ey 15
Wi thin 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
enbodi nent, inner surface 10 may al so conprise surface 19 that nay abut
upon fastener 3. Surface 19 does not otherw se project 30 or extend into
i nner race bore 17, see Fig. 1(b). Fig. 1(b) depicts a detail of an

al ternate embodi ment of the invention. 3 WD 01/ 69097 PCT/ US01/ 07078 I n yet
anot her al t er nat elfeigbanather altainatgcembodimgntn striaseit 1% mayh pot PE@(’\JPBg
Land 9 is af q;mfsl r

fastener 3, gtlr:}'qgﬁe: g%hgﬂgxeﬁ)?gr%adtjgefeér%*%s#eﬁp%a&'ﬁeﬁﬁgﬁ?%@ngﬁsmt ace 1
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to the pul| etyelsentréréx 3 tuicks TmBant Auaedt SaND Srsamily BeirPaBo tee

respect t0 ¢ | Berin g 20 %)claﬁ?ﬁedbb!r HER R pRplet Jelatidh o aﬁéwuﬂéyaqs
proper coaxia arr ement Detween the belt bearing surface axis of

rotation andTl hdnead:ahpm&ttloranf belt beadng Iserfpee dewith sespsct tposntralaxinA isealso

bearing surfa 1 and.centr axis_ A is_achieve t r

are applied sreﬁl 4% of 8 Jigr af@slafﬁﬂr? 2R S oaé(%J @ér%ig%gleenéﬁg@%% B% @gﬁl be
any known i mddmh@strfadataxiOBpromisnadhd Helcehgararisd ombetmer poper ratial
rotate in relation to each other, This nmay include, but, be not limted to

bal | beari ngeositiereaf bel@év@larlng§urf|a§e|ban%@antrﬁbams(ﬁ iss peligued,\fastenes 3 ARS .
Bear i ng nm?%asf@ed%g r&&‘ﬂo%’arﬂh |£r§ﬂglct)<]5t‘8u 'rf%%’é”l al or forced

| ubri cat conpri si a retainer conprising a
nut 4, and flangBeding20Wwan twbhﬂ(nd:ﬁntlntlhelraetrthaacernbllse§mt|enenrra%enaryd
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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 out avo2flewor face 12. Alignnment of belt bearing surfaeer/vsewdarnrsi nner
race outer surface 12 and central axis A nay be acconplished as descri 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 alignnment of belt bearing surface 1 and
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t he i nner e, 11. aring out dt 6.
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method known in the art. Fasteners conprise bolts or rivets or any
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nounti ng suighagearnMVisind ibegt teHsioaee of onethebecdessatyedriven sarfapes/ of aamotdrosr a
bel t ten5|oner or on the accessory drive surfaces of a notor or engine,

i ncl uding f engineanibckiding faiexHe.c aBnguioaoRle §AYING: HYr a8y r pthes sutface
suitable for supporting an idler pulley.
In the preferred embodiment, pulley 15 rotates with inner race 11 while
15 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 beén 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 1is outer race 2 remains

st ati onawo otddodi ng the outer race 2 stationary significantCt/ysowedisces the
race velocity and therefore the velocity of the ball bearings. This in
turn significantly reduces bearing wear and decreases |ubrication
requirenments. Fig. 2 depicts a prior art idler pulley. Pulley 56 conprises
shaft 58 which fits into and extends through i nner race annul ar opening
40. A ball bearing 20 conprises inner race 38, outer race 36 and bal
bearings 54. Quter race 36 is pressed intQ receiving cup 32. Retaining cup
52 is pressed over the end of shaft 58Ci3iM§r der to hol d shaft 58 within
annul ar opeq%@g 40. Retainer 50 is then pressed into receiving cup 32 to
hol d outer ra&ce 36 within receiving cup 32. Fig. 3 also depicts another
prior art idil.en igléripeyley Nompri8ingount ed on bolt 25 84 holds ball bearing

inner race 72 in pJace on a unti.n urface 80. Pulley 70 1is nounted on
outer race 74. PA IP%W?@“PQ)F‘& e e q{%ﬁlﬂ%t‘:'r? @ésgﬁpedbout i nner race 72.
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be obvious to those skilled in the art that Vvariations may be nade in the
30 const r uctioomahtaithesbelt bearing spaface andt aming ddpad tpontpri heving eewigthrand and
scope of the.inv ntti on ”descrti bfﬁd erein, 5 WO 01/69097 PCT/ US01/ 07078
Cains | clPgingsybstagligly centeyed| e WeBr i sing: a belt bearing surface

describing a cirgubddringddBng andnMEraee aRAEreutep radee theiindpeadd Rviyrdrace,
the web having a plane normal to the belt bearing surface and having a

| and port i owufendurtace nhratahtaagential axs sud dexingi an inpee earech@@; PRAt he web;
10 the land portion affixed to the outer surface, whereby the belt bearing

surface is substantially perpendicular to the outer surface.

2. The idler pulley as in claim 1, wherein the land portion further comprises:
an edge describing a hole, the hole being enclosed by the land portion and
15 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.

20 3. The idler pulley as in claim 2, wherein the edge portion further comprises:
a lip portion extending at an angle to the land portion;
the lip portion cooperating with the inner race bore, whereby the web is

substantially parallel the outer surface.

25 4. The idler pulley as in claim 1, further comprising;
a fastener extending perpendicular to the land portion;
a retainer cooperating with the fastener whereby the land is affixed to the
inner race with the fastener and whereby the belt bearing surface is substantially
concentric with a central axis.

30



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

io the | amoloperd7 on affixed to the outer surface, wherebypr¢hesil7o7sbeari ng
surface is substantially perpendicular to the outer surface. 2. The idler

pulley as in claim1, wherein the land portion further conprises: an edge

describing a hole, the hole being enclosed by the |and portion and 15 the
hol e being substantially centered in the web; a fastener extending through
the hol e and bearing on the |and; and a retainer cooperating with the

fastener affixing the |land to the outer surface. 20.3. The jdler pulley as
ol aim 2, OHIer ISR dn B S aFIER cutsgRrs isnoudtad t9 3 autacs,
extending at an angle to the land portion; the |ip portion cooperating with
the inner race bore, whereby the web is substantially parallel the outer
surface. 25 6. Thenidlerdiuleyms ineglaias 3i wherein iha webuandchbelt beaping siuntgcezare a

f ast ener extenqi n ertgendi cultar bo he,l and portion; a retainer
cooper at i ng SK9'f stagPed Ut gﬁilmﬂ?é' land is affixed to the inner
race witlh the fastener and whereby the belt bearing surface is

subst anti al | concentric with a central axis. 30 6 WO 01/69097
PCT/ US01/ 07079 1®. idietepullgy s ipusiaisy 3awhereia the med, anchbelibeafing sswfese a8c i s
nounted to a.syrface. . i . pulley as in claim3, wherein the web
and bel t be&ﬂqql%piﬁf%fsaocug‘ @Z&%éélqéﬁh'é] & piece stanped out of sheet nmetal. 5
7. The idler pulley as in claim3, wherein the web and belt bearing surface
are a singIeTpiece spun by netal form ng. L. .

8. The idler pulley as in claim 3, wherein the bearing is self lubricating.

10
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

15 multi-ribbed profile.
11. The idler pulley as in claim 4, wherein the outer race is mounted to a surface.

12. The idler pulley as in claim 4, wherein the web and belt bearing surface are a

20  single piece stamped out of sheet metal.

13. The idler pulley as in claim 4, wherein the web and belt bearing surface are a

single piece spun by metal forming.
25 14. The idler pulley as in claim 4, wherein the bearing is self lubricating.

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

substantially flat profile.

30 16. The idler pulley as in claim 4, wherein the belt bearing surface describes a

multi-ribbed profile.



8. The idler pulley as in claim3, wherein the bearing is self lubricating.
10 9. The idler pulley as in claim3, wherein the belt bearing surface
descri beswaoi/embst antially flat profile. 10. The idler pubtEysas7nts cl ai m
3, wherein the belt bearing surface describes a 15 nulti-ribbed profile.
11. The idler pulley as in claim4, wherein the outer race is nounted to a
surface. 12. The idler pulley as in claim4, wherein the web and belt
bearing surface are a 20 single piece stanped out of sheet netal. 13. The
idler pulley as in claim4, wherein the web and belt bearing surface are a
single piece spun by netal formng. 25 14. The idler pulley as in claim4,
wherein the bearing.is self lubricating. 15. The idler pulley as in claim
4, wherein t f

o of i e, 30 . There BRLLY e iy EeAf2. AARATIAS oftertace ARbLAeUtpd firtace.
surface describes a nulti-ribbed profile. 7 WO 01/69097 PCT/US01/07078 17.
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