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the pivot arm and pulley against a belt to be tensioned.
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Title

Inner Race Idler Pulley Tensioner

Field of the Invention
The invention relates to tensioners, and more
particularly to tensioners wherein the pulley comprises an

inner race rotation pulley.

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 1is occasionally necessary for
the belt to change direction as it operates between a driver
pulley and a driven pulley 1in order to clear other
components. In this case, the belt can be trained over
idlers that allow the belt direction to be changed with
minimal loss of efficiency. For tensioning the belt,
automatic tensioners may be used. In such case, the 1idler
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 base by means of a bearing.
The bearing may be a ball bearing type having an inner and
outer race. In most arrangements, the 1nner race of the
ball bearing 1s attached to the idler base or to the non-
rotating mounting surface directly. The 1idler pulley 1is
then attached to the outer race of the ball bearing. The
outer race and the pulley rotate together.

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.

1
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Representative of the art is U.S. patent no. 5,421,788
to Toth which 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 1nner race by means of the shaft, which shaft is
pressed together wlth a retaining cup to hold the pulley
shaft within the bearing inner race. Bearing lubricant 1is
placed i1n the cdp.

What 1s needed 1s an inner race idler pulley tensioner
having an 1nner race 1dler pulley with a self-lubricating
bearing. What 1s needed 1s an 1nner race 1idler pulley
tensioner wherein the pivot poilnts are contained with in a
periphery of the pulley. The present 1invention meets these

needs.

Summary of the Invention

The primary aspect of the present invention 1is to
provide an inner race 1dler pulley tensioner having an inner
race i1dler pulley with a self-lubricating bearing.

Another aspect of the present 1nvention 1s to provide
an 1inner race 1idler pulley tensioner wherein the pivot
points are contained with in a periphery of the pulley.

Other aspects of the invention will be pointed out or
made apparent by the following description of the invention
and the accompanying drawlngs.

The 1nvention comprises a tensioner having an inner
race rotation 1idler pulley. The pulley having a web and a
belt bearing surface connected to the web. The web 1is
attached to an 1nner 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
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bearing. The outer race of the bearing 1s mounted to a
pivot arm. The pivot arm comprises at least two pivot
points for pivotably attaching the pivot arm to a mounting
plate and a biasing member. The pivot point shafts are

]

contained within a periphery of the pulley. The biasing

member urges the pivot arm and pulley against a belt to be

tensioned.

The invention may be summarized according to one
aspect as a tensioner comprising: & base having a first
shaft; a pivot arm pivotally attached to the first shaft and
the pivot arm having a second shaft; a pulley journaled to
the pivot arm; the pulley comprising a belt bearing surface
and a web, the web attached to an inner race of a bearing; a
biasing member having an end pivotally attached to the
second shaft and an opposite end for pivotal attachment to a
mounting surface, whereby a belt load force exerted on the
pulley 1s opposed by a biasing member force; 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 bearing having an inner race and an outer race,

the inner race having an outer surface normal to a bearing

central axils and describing an 1inner race bore; and the land

portion affixed to the outer surface, whereby the belt
bearing surface i1s substantially perpendicular to the outer

surface.

According to another aspect the invention provides

a tensioner comprising: a base having a first shaft; a

pivot arm pivotally attached to the first shaft and the
pivot arm having a second shaft; a pulley journaled to the
pivot arm; the pulley comprising a belt bearing surface and
a web, the web attached to an inner race of a bearing; a
blasing member having an end pivotally attached to the

second shaft and an opposite end for pivotal attachment to a
3
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mounting surface, whereby a belt load force exerted on the

pulley 1s opposed by a biasing member force; the first shaft

158 contained within a periphery of the pulley; the second
shaft 1s contained within a periphery of the pulley; the
bearing defines a bearing plane; and the bearing plane
simultaneously intersects the belt bearing surface and each

shaft.

According to another aspect the invention provides
a tensioner comprising: a base having a shaft; a pivot arm
pivotally attached to the shaft and the pivot arm having a
bearing surface; a pulley journaled to the pivot arm; the
pulley comprising a belt bearing surface and a web, the web

attached to an inner race of a bearing; a biasing member

having an end in contact with the bearing surface and an

opposite end mounted to a mounting surface, whereby the
biasing member end 1s held in moveable contact with the
bearing surface; and the shaft is contained within a

periphery of the pulley.

Brief Description of the Drawings

Fig. la depicts a cross-sectional elevation view

of the pulley.

Fig. 1lb i1s a detail of Fig. la.

Fig. lc 1s a plan view of an alternate connection

between the hydraulic damper and shaft.
Fig. 2 is a cross-section view of the tensioner.

Fig. 3 i1s a plan view of the tensioner with a

cross-section though plane 3-3.

Fig. 4 1s a cross-sectional view of a biasing

member.

3a
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Description of the Preferred Embodiment of the Invention

Fig. la depicts a cross-sectional elevation view
of the pulley. Idler pulley 90 comprises pulley 15.
Pulley 15 comprises belt bearing surface 1 and web 8.

S Pulley 15 may comprise a “backside” pulley wherelin belt
bearing surface 1 is smooth. Pulley 15 may also comprise a
multi-ribbed belt bearing surface 1, or any other
appropriate belt bearing profile. Belt bearing surface 1
describes a circular shape about a central axis. Pulley 15

10 may be stamped out of sheet metal or be spun by metal

forming processes known in the art.

Pulley 15 also comprises land 9 and lip 10.
Lip 10 extends normally or perpendicularly from land 9. The

hole 1is

3b
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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. In an
alternate embodiment surface 19 on land 9 abuts a shoulder
of fastener 3, which hold the pulley in proper alignment
witﬁ inner race 11, see Fig. 1b. Fastener 3 may be installed
through the central hole. Lip 10 may also extend obliquely
from land 2 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 is
also held in place by the clamping force of the nut 4 on
land 9. Proper alignment of belt bearing surface 1 and
inner race 11 1s achieved by the perpendicularity of belt
bearing surface 1 and land 9, and whereby land 9 is affixed
to outer surface 12.

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

Bearing 20 can be any known in the art that comprises
an lnner race and outer race that rotate in relation to each
other. This may 1include, but be not limited to ball

bearings, needle bearings, roller bearings, or sleeve type
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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 méans to align pulley 15 with central axis A. Bolt 3 and
nut 4 simply sécure land 9 to the 1nner race outer surface
12.

In the preferred embodiment, pulley 15 rotates with
inner race 11 while 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 1in turn significantly reduces bearing wear
and decreases lubrication requirements.

Fig. 2 is a cross-section view of the tensioner. The
pulley depicted in Fig. la 1is shown incorporated into the
body of the tensioner, with the exception that cup 5 1is
replaced with pivot arm 101. Pivot arm 101 comprises two
bores 104 and 105. Each bore 1s coated with lubricated
material, for example Nylon 6/6 with PTFE, thereby
comprising a bearing.

Arm 101 engages an outer race of bearing 20. Arm 101
may comprise a plastic or metallic material. An outer race
of bearing 20 is over-molded 1in the plastic arm embodiment.
The outer race of bearing 20 may also be press fit into the
metallic or thermoplastic arm embodiment.

Pivot shaft 102 1is mounted in base 100. The tensioner
is attached to a mounting surface by fasteners FA and FB
through base 100, see Fig. 3. Bore 104 pivotably engages

shaft 102. Arm 106 also comprises pivot shaft 103. Bore 105
5
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pivotably engages shaft 103. A biasing member as described
in Fig. 3 engages bracket 106. Bracket 106 1s affixed to
tensioner body 200. Pivot shaft 102 and 103 each have a
central axis 1020 and 1030 respectively. Each pivot shaft
102, 103 is spaced apart from the other on the pivot arm on
opposite sides of a line described by a belt load vector,
By, see Fig. 3.

| One will note that the pulley covers both shafts 102
and 103, that ié, each pivot 1s contained within a periphery
of the pulley. This provides 1mproved protection for
sealing each against debris, thereby enhancing pivot
bearings and shaft life.

Bearing 20 also describes major plane 3-3. In the
preferred embodiment, major plane 3-3 intersects shafts 102,
103 as well as belt bearing surface 1. The belt load vector
substantially aligns with major plane 3-3. This eliminates
uneven bearing wear otherwise caused by an offset between a
belt load vector and a bearing surface. Further, 1in the
preferred embodiment a central axis C-C, see Fig. 4, of

biasing member 200 is substantially coplanar with major

plane 3-3.

Fig. 3 1is a plan view of the tensioner with a cross
section through plane 3-3. Biasing member 200 is shown
connected to bracket 106. Shafts 102 and 103 are shown
having an angular separation oa. One skilled in the art can

appreciate that the relative location of shafts 102 and 103,

namely angle o, can be adjusted to properly balance a
biasing member force Ty and a belt tension force or hubload,

B,. Since

BL = TF+BF
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one can readily conclude that by adjusting
distance D; between the vector Tgr and the pivot 102, one can
specify the magnitude of the vector Ty to balance hubload Bi.
Namely:

|
O

9, Bt (D2) —Tg(D1)

SO

I'r

|

By, (D2) / (D1)

A like change in distance D; can also be made with
the same result. More particularly, D; and D, are selected
10 to place the shafts 102, 103 within a periphery of the
pulley.

Fig. 4 is a cross-sectional view of a biasing
member. Biasing member 200 comprises a spring 201 contained
within moveable parts 202, 203. Spring 201 may comprise a

15 coil spring or any other suitable for biasing members apart.

Part 202 slidingly telescopically engages part 203 on a

perimeter surface. Perimeter surface 204 comprises a

gy,
po—

material having a predetermined frictional coefficient, for

example and not as limitation, PTFE or Nylon 6/6. Perimeter
20 surface 204 damps oscillations of the biasing member and

thereby the pulley during operation. The blasing member may

comprise any known in the art for biasing a tensioner arm,

including those having a spring with a dampling mechanismn.

The damping mechanism may comprise a hydraulic mechanism,

25 frictional sliding surfaces or a combination of the two.
The biasing member may also be 1n contact with pivot
shaft 103 directly without the need for bracket 106, see
Fig. lc. The biasing member may also comprise the

biasing/damping member disclosed in U.S. Patent

30 No. 6,361,459.
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Fig. 1C 1s a plan view of an alternate connection
between the hydraulic damper and shaft. Hydraulic bilasing

member 300 is affixed to a mounting surface with fasteners

Ta
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FC and FD. These hold shaft 310 of member 300 in contact
with and 1in proper alignment with shaft 103. Pivot arm 101
pivots about shaft 102, moving and maintaining shaft 103 in
contact with shaft 310. The 1nternal configuration of
biasing member may also comprise that described in Fig. 4.
Shaft 103 may pivot to facilitate movement of the shaft 103
upon the end of shaft 310, 1in effect, allowing it roll upon
the surface of an end of shaft 310.

Although é single form of the 1invention has been
described herein, 1t will be obvious to those skilled in the
art that variations may be made 1in the construction and
relation of parts without departing from the spirit and

scope of the invention described herein.
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CLAIMS:

1. A tensioner comprising:

a base having a first shatft;

a pivot arm pivotally attached to the first sharft

and the pivot arm having a second shaft;

a pulley journaled to the pivot arm;

the pulley comprising a belt bearing surface and a

web, the web attached to an inner race of a bearing;

a biasing member having an end pivotally attached
to the second shaft and an opposite end for pivotal
attachment to a mounting surface, whereby a belt lcocad force

exerted on the pulley is opposed by a blasing member force;

the web having a plane normal to the belt bearing

surface and having a land portion having a width and beilng

substantially centered 1n the web;

the bearing having an 1nner race and an outer

race, the inner race having an outer surface normal to a

bearing central axis and describing an inner race bore; and

the land portion affixed to the outer surface,

whereby the belt bearing surface 1s substantially

perpendicular to the outer surface.

2 . The tensioner as in claim 1, wherein the first

shaft and second shaft are on opposite sides of a belt load

vector, Bj.

3. The tensioner as 1in claim Z2 wherein:

the first shaft is contained within a periphery of

the pulley; and
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the second shaft is contained within a periphery

of the pulley.

4 . The tensioner as in claim 3, wherein:

the bearing defines a bearing plane; and

5 the bearing plane simultaneously intersects the

belt bearing surface and each shaft.

D. The tensioner as in claim 1; wherein the biasing

member comprlses:

a spring biasing a first part from a second part;

10 the first part and second part each having
slidingly engaged surfaces wherein at least one of the

surfaces has a predetermined coefficient of friction to damp

a movement of the first part relative the second part.

6. A tensioner comprising:
15 a base having a first shaft;

a pivot arm pivotally attached to the first shaft

and the pivot arm having a second shaft;

a pulley journaled to the pivot arm;

the pulley comprising a belt bearing surface and a

20 web, the web attached to an inner race of a bearing;

a biasing member having an end pivotally attached

to the second shaft and an opposite end for pivotal

attachment to a mounting surface, whereby a belt load force

exerted on the pulley is opposed by a blasing member force;

25 the first shaft is contained within a periphery of

the pulley;

10
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the second shaft is contained within a periphery

of the pulley;
the bearing defines a bearing plane; and

the bearing plane simultaneously i1ntersects the

5 belt bearing surface and each shaft.

7. The tensioner as in claim 6, wherein the first
shaft and second shaft are on opposite sides of a belt load

vector, B:.

8. The tensioner as in claim 7 wherein the pulley

10 further comprises:

the web having a plane normal to the belt bearing
surface and having a land portion having a width and being

substantially centered 1n the web;

the bearing having an inner race and an outer
15 race, the inner race having an outer surface normal to a

bearing central axis and describing 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.

20 9. A tensioner comprising:

a base having a shaft;

a pivot arm pivotally attached to the shaft and

the pivot arm having a bearing surface;

a pulley journaled to the pivot arm;

25 the pulley comprising a belt bearing surface and a

web, the web attached to an inner race of a bearing;

11
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a biasing member having an end in contact with the

bearing surface and an opposite end mounted to a mounting

surface, whereby the biasing member end is held in moveable

contact with the bearing surface; and

the shaft is contained within a periphery of the

pulley.
10. The tensioner as in claim 9 wherein:

the bearing surface is contained within a

periphery of the pulley.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS

12
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