
WO 01/69097 PCT/US01/07078 ~~~~~~  Idler Pulley  5 Field of the Invention
The invention relates to pulleys, and more particularly to idler pulleys
wherein the pulleys are stamped or formed out of sheet metal and are
fixedly  attached to an inner race of a bearing. 10 Background of the
Invention 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 is 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 bearing. The outer race  and the pulley rotate together. 25
Representative of the art is U.S. patent no. 5,725,448 to Kato et at. 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  3o
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  1 WO 01/69097 PCT/US01/07078  means of the shaft, which shaft 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
mount a pulley to a  bearing race. This increases the cost of the idler
with respect to the material cost  5 as well as for machining and assembly.
What is needed is an idler pulley having a web mounted to an inner race of
a bearing. What is needed is an idler pulley having a web affixed to an
outer  surface of an inner race of a bearing with a fastener. What is
needed is an idler  pulley having a web mounted to an inner race of a
bearing with a lip for  10 alignment. The present invention meets these
needs. 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.  2 Fig. 4
depict a cross-sectional view of an alternate embodirpenl. Fig. 5 depicts a
cross-sectional view of an alternate belt bearing surface.  Description of
the Preferred Embodiment of the Invention Fig. 1(a) depicts a
cross-sectional elevation view of the invention 90. Idler  pulley 90
comprises pulley 15. Pulley 15 comprises belt bearing surface I and web  8.
Pulley 15 may comprise a "backside" pulley wherein belt bearing surface 1
is  smooth. Pulley 15 may also comprise a multi-ribbed belt bearing surface
100, see  Fig. 5. Belt bearing surface 1 describes a circular shape about a
central axis. Pulley  15 also comprises land 9 and lip 10. Lip 10 extends
normally or perpendicularly  from land 9. Land 9 may also comprise an edge
19 that describes a hole. The hole  is centered in the web 8. Land 9 has a
width across the web and it encloses the  centrally located hole. 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 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.
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 surfacel2 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. 3  { WO 01/69097 PCT/US01/07078 In yet another alternate
embodiment, surface 19 may not abut on any  structure. Land 9 is affixed to
and solely bears upon outer surface 12 with a  fastener 3, and nut 4. In
this alternate embodiment, belt bearing surface 1 and  the central axis A
are initially aligned during assembly, perhaps by use of an 5 assembly jig.
Bearing 20 is. clamped or held in proper relation to the pulley 15.  The
radial position of belt bearing surface 1 with respect to central axis A is
also  set by use of a jig. This assures a proper coaxial arrangement
between the belt  bearing surface axis of rotation and the central axis.
Once the proper radial  position of belt bearing surface 1 and central axis
A is achieved, fastener 3 and  10 nut 4 are applied in order to clamp land
9 to outer surface 12. Bearing 20 can be any known in the art that
comprises an inner race and  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. is 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  3o
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  4 WO 01/69097 PCT/USO1/07078  central axis A. A nut or retainer 61 is
then attached to the end of fastener 60 to  affix pulley 15 in the inner
race 11. Nut 61 may also comprise flange 62 to  facilitate assembly with
the inner race 11. Bearing outer race 2 is secured to a mounting surface 6.
In the preferred  5 embodiment, outer race 2 is pressed into cup 5. Cup 5
may be attached to the  mounting surface 6 by fasteners 7; or by any other
method known in the art.  Fasteners 7 may comprise bolts or rivets or any
other appropriate type of  fastener known in the art, including welding the
cup to the mounting surface. Cup  5 may also be an integral part of the
mounting surface, for example, as a result of io being cast with the
mounting surface. Mounting surface 6 may be located on a  pivot arm for a
belt tensioner or on the accessory drive surfaces of a motor or  engine,
including for example, an automobile engine, or any other surface  



suitable for supporting an idler pulley. In the preferred embodiment,
pulley 15 rotates with inner race 11 while  is 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. 5 Claims  I claim: 1. An idler
pulley comprising:  a belt bearing surface; 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; the land portion describing a hole for engaging a fastener; 



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
the land portion affixed to the outer surface, whereby the belt bearing
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 land portion affixed to the outer
surface, whereby the belt bearing  surface is substantially 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. 6 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. 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. 



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. 7 12. The idler pulley as
in claim 4, wherein the web and belt bearing surface  are a 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. 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. 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 8 


