
WO 01/51828 PCTIUSOI/00175  DAMPING MECHANISM FOR A TENSIONER BACKGROUND OF
THE INVENTION 5 The invention relates to a tensioner with a damping
mechanism and a belt  drive system that includes such a tensioner. More
particulary, the invention  relates to a tensioner with a spring that
biases the position of a pivot-arm to which  a belt engaging pulley is
rotatably mounted. The tensioner of the invention with  its damping
mechanism is particularly useful in controlling tension of a micro-V 10
belt drive system such as a front end accessory drive for automotive engine
applications. A mechanical tensioner is used to automatically control
tension of a micro- V belt of a front end accessory drive for automotive
engine applications. Usually,  15 such a tensioner has a pivot-arm that
rotates about a pivot secured to a base and uses a sleeve type bushing on
the pivot to provide a bearing surface for the  rotating pivot-arm. Many of
such bearings are made of plastic and are subject to  wear over the
expected life of the tensioner. A torsion spring is often used with  one
end connected to the base and another end connected to the pivot-arm to :o
bias the position of the pivot-arm and position an attached pulley against
a belt.  The spring is also used to generate a spring force operative with
a damping  mechanism that generates a normal force component to a friction
sliding surface  to inhibit or dampen oscillatory movements of the
pivot-arm. :s A common tensioner design solving bulk, cost and damping
problems is  disclosed in U.S. Pat. No. 4,473,362. The `362 tensioner has a
pivot-arm  attached to an off-set cylindrical member that supports the
pivot-arm and rotates  about a pivot secured to a base. Only one torsion
spring is used with one end  connected to the pivot-arm and the other end
connected to the base. A single 30 sleeve-type bushing on the pivot has a
bearing surface that supports the  



cylindrical member. The radial plane of a pulley bearing is off-set in
relation to  1 WO 01/51828 PCT/US01/00175 the sleeve-type bushing which
introduces a moment or couple as a load which  must be carried by the
bushing. Such tensioners are referred to as "Zed" type  tensioners because
of the off-set of the pulley relative to its support. s The belt of a drive
system utilizing such Zed type tensioners engages the  pulley and generates
a belt force at the pulley which is transmitted to the  cylindrical member.
As explained in the '362 patent, the unequal loads to the  bushing are
reduced by a damping means that generates a normal force  component acting
in generally the same direction as the belt force component. In io some
cases, the normal force component of the damping means is not sufficient
to balance against a moment generated by the belt force being off-set, as
such  the single bushing has a tendency to wear unevenly and prematurely. A
damping mechanism typically used in such "Zed" type tensioners is  15
disclosed in U.S. Pat. No. 5,632,697. The '697 damping mechanism includes a
damping means where the normal force generated by the damping means is
greater than the spring force component activating the damping mechanism.
The  damping means has a brake shoe with an outer arcuate friction surface
that  engages the inside of a second cylindrical member to provide friction
surface :n sliding therewith. The brake shoe has two oppositely facing
inside ramp surfaces  where one of the ramp surfaces slideably engages a
complimentary ramp surface  of the base and the other ramp surface
slideably engages an extension of the  spring end which applies the spring
force to the brake shoe. The spring force is  generated by an end of the
spring bending around a proturbance formed in the :s base. The spring under
torsion applies a spring force substantially normal to the  inside ramp
surface pressing ramp surface of the shoe against the complimentary  



ramp surface of the base and pressing a lining against a the compliementary
inside surface of the second cylindrical member thereby causing a
reactionary  force to be imparted to the shoe. 30 2 WO 01/51828
PCT/US01/00175  Since the `697 damping mechanism requires the use of
multiple ramp surfaces, the brake shoe and a proturbance in the base the
ability to achieve  greater damping is limited. In addition, the use of
multiple parts increases the  cost, weight and size of the overall
tensioner design. 5 SUMMARY OF THE INVENTION In accordance with the
invention, a damping mechanism is provided that is  particularly useful in
micro-V belt front end accessory drive systems utilizing a  io tensioner in
automotive applications where the pulley alignment over the expected life
of the tensioner is important and the overall cost, weight and size of  the
tensioner is important. The damping mechanism of the invention includes a
spring having first and second ends with the first end operatively
connected to a  damping plate having first and second spring contact points
whereby the spring 15 torque applied to the damping plate in combination
with a reactive force at the  pivot surface generates a normal force. The
damping plate also includes an  outer friction surface and at least one
ramp surface. In one embodiment of the  invention the second end of the
spring is connected to a tensioner base. In  another embodiment of the
invention the second end of the spring is connected  20 to a tensioner
pivot-arm. An advantage of the invention is that a reduced bulk damping
mechanism  is provided having a reduced number of component parts and an
increased area  



of friction contact. Another advantage of the invention is provided by
reducing 25 the need for expensive machined proturbances and ramp surfaces
in either the  base or the pivot-arm. These and other advantages of the
invention will be apparent after  reviewing the drawings and description
thereof wherein; FIG. 1 is a front view schematic of a front end accessory
drive system that  ?0 includes a belt tensioner having a damping mechanism
of the invention; 3 WO 01/51828 PCTIUSO1/00175  FIG. 2 is an enlarged
partial schematic view taken generally at line 2-2 of FIG. 1 illustrating
various component forces associated with the tensioner;  FIG. 3 is a
cross-sectional view taken along the line 3-3 of FIG 2; FIG. 4 is an
enlarged view showing the damping mechanism of the  5 invention; FIG. 5 is
an alternative embodiment of the damping mechanism having a  semi-circular
shape; FIG. 6 is an alternative embodiment of the damping mechanism having
a  semi-circular shape and an outer wall having a deflecting band; and 10
FIG. 7 is an alternative embodiment of the damping mechanism having an
inner friction surface. DESCRIPTION OF THE PREFERRED EMBODIMENTS 15
Referring to FIGS. 1 and 2, a tensioner 10 with a pulley 12 is illustrated
as  a component part of a belt drive system that includes a belt 16 and
several  pulleys. By way of example, the belt 16 is entrained around a
crank pulley 18, a  fan/water pump pulley 20, a power steering pulley 22,
an alternator pulley 24, an  idler pulley 26, and the tensioner pulley 12.
The tensioner pulley 12 engages the =o belt 16 and is shown in several
positions to schematically show how the pulley  



moves to adjust belt tension. The tensioner pulley 12 engages the belt 16
and  receives a belt load in the form of belt tension T1, T2, of adjacent
belt spans 28,  30. The belt tension T1, T2 (or load) combine to generate a
belt force component  BF along a bisector or an angle formed between the
belt spans 28, 30. The belt 25 force component being axially off-set from a
pivot 32 of the tensioner, generates  a complicated hub load including
forces and moments that are symbolically (i.e.  not specifically)
represented by the arrow HL. The damping mechanism of the  invention is
shown at 34 in the tensioner 10. Referring the FIG 3, the tensioner 10 is
of the mechanical type including  -,0 the damping mechanism 34 of the
invention includes a base 42, a torsion spring  44 and a pulley 12
rotatably mounted to a pivot-arm 52 such as by means of a  4 WO 01/51828
PCT/US01/00175 ball bearing 62 on a shat 64. The hall bearing 62 is
retained on the shaft 64 by a  flanged fastener 66. The pivot-arm 52 is
attached to a cylindrical member 53 that  supports the pivot-arm :2 and
rotates with a pivot shaft 55. At least one sleeve  type bushing 56 is
positioned in the pivot 32. The pivot bushing 56 is preferably 5 of the
polymeric type and positioned in the pivot for rotating against the pivot
shaft 55 to thereby support the pivot-arm 52. While one pivot bushing 56 is
represented, it is possible to have more than one pivot bushing. The pivot
shaft  55 including a fastener 60, extends through a flanged bore 57 in the
cylindrical  member 53 and the pivot bushing 56 to thereby attach the
pivot-arm 52 to the  j o base 42. Referring to FIGS. 2-4 the damping
mechanism 34 includes a torsion  spring 70 having first 72 and second 74
ends. The damping mechanism 34  further includes a damping plate 76 having
an outer friction surface 78 for  engagement in this embodiment with the
base 42 of the tensioner 10. A ramp 



15 surface 77 is provided for mating engagement with a proturbance 79 of
the pivot- arm 52. The damping plate 76 includes first 80 and second 82
spring contact  points for operatively connecting the spring 70 to the
damping plate 76. In the  embodiment shown in FIG. 4, the damping plate 76
is symmetrical about the A-A  axis thereby allowing installation of the
spring 70 having a different spring coil  20 wind direction. The damping
plate includes a channel 86 for receiving the spring 70  having a plate
base 88, an inner wall 90 and an outer wall 92. The plate base  includes
friction pads 93 periodically spaced on a bottom surface (not shown) for
sliding engagement with the tensioner cylindrical member 53. 25 The damping
plate 76 includes an attached lining 84 that defines the  friction surface
78 and is attached to the damping plate 76 by the use of  mechanical tabs
85 for fixedly adhering the lining 84 thereto. The damping mechanism 34 as
shown in FIGS. 2-4 is shaped circular.  Another embodiment of the damping
mechanism 34 is shown in FIG. 5 where the  ;o damping plate is
semi-circular. The damping plate 76 includes a pivot joint 100 allowing the
damping plate 76 under torque from the spring 70 to have relative  5 WO
01/51828 PCT/US01/00175  motion indicated by B. The additional movement of
the damping plate 76  provides increased friction force for damping. In
another embodiment shown in FIG 6, a semi-circular damping plate 76  is
provided including a deflecting band 102 on the outer wall 92. In this  5
embodiment, the force applied by spring end 72 acts upon the deflecting
band 102 as shown in C, for allowing radial engagement with the tensioner
in order to  assist in loading the pivot-arm 52. In this embodiment, the
deflecting band 102  has contact with additional support 104 attached to
the tensioner arm 52. 



Figure 7 shows another embodiment of the damping mechanism including  1o
the inner wall 90 having a lining 110 including an inner friction surface
112. 6 WO 01/51828 PCT/USOI/00175  What is claimed is: 1. A damping
mechanism used in a tensioner for tensioning a power  transmission belt; a
spring having first and second ends; 5 a damping plate having a friction
surface and at least one ramp  surface and wherein the improvement
comprises; the damping plate includes first and second spring contact
points  for operatively connecting the first end of the spring whereby the
spring torque applied to the damping plate in combination with a  to
reactive force at the pivot surface generates a normal force. 2. The
damping mechanism as claimed in claim 1 wherein the  damping plate is
symmetrical about at least one axis. 3. The damping mechanism as claimed in
claim 1 wherein the  damping plate includes an outer friction surface. 15
4. The damping mechanism as claimed in claim 1 wherein the  damping plate
includes an attached lining that defines the outer  friction surface. 5.
The damping mechanism as claimed in claim 1 wherein the spring  is a
torsion spring. 10 6. The damping mechanism as claimed in claim 1 wherein
the  damping plate is circular. 7. The damping mechanism as claimed in
claim 1 wherein the  damping plate is semi-circular. 



8. The damping mechanism as claimed in claim 1 wherein the  25 damping
plate includes an inner friction surface. 9. The damping mechanism as
claimed in claim 8 wherein the  damping plate includes an attached lining
that defines the inner  friction surface. 10. The damping mechanism as
claimed in claim 1 wherein the  30 damping plate includes a channel having
a plate base, an inner wall  and an outer wall. 7 WO 01/51828
PCT/US01/00175  11. The damping mechanism as claimed in claim 10 wherein
the plate base includes a bottom surface for sliding engagement with the
tensioner. 12. The damping mechanism as claimed in claim 11 wherein the  5
bottom surface includes friction pads. 13. The damping mechanism as claimed
in claim 10 wherein the plate  base includes a top surface for engagement
with the spring. 14. The damping mechanism as claimed in claim 7 wherein
the  damping plate includes a pivot joint for allowing relative motion of
10 the damping plate. 15. The damping mechanism as claimed in claim 14
wherein the  damping plate includes a channel having a base, an inner wall
and  an outer wall. 16. The damping mechanism as claimed in claim 15
wherein the outer  15 wall includes a deflecting band for allowing radial
engagement with  the tensioner. 8 


