
WO 02/08639 PCT/US01/22560  Title Belt Drive Ring CVT Coupler  5 Field of
the Invention The invention relates to power transmission systems,  and
more particularly, to belt drive ring CVT couplers used  to transmit power
from a driver pulley to a driven pulley. 10 Background of the Invention It
is well known in the art that a gear type  transmission may be used for
running a motor vehicle,  motorcycle or the like. For the purposes of
improving fuel.  efficiency, a continuously variable transmission, CVT, is
15 preferable. Various types of belts have been developed for  use in
continuously variable transmissions. Generally, the CVT Belts have a
silhouette similar to  that of a conventional V-belt. In particular, they
are  broad at the top and narrow at the bottom and designed to 20 fit
between the sheaves of a pulley that define an angular  groove. The pulley
on which the belt is trained comprises  a moveable sheave and a fixed
sheave, both having a  truncated cone shape. Generally, one of the sheaves
moves  while the other remains fixed. 25 Moving one sheave in relation to
the other effectively  varies the effective diameter, ~, of the pulley
within which  the belt operates. Consequently, belt speed is a function  of
the effective diameter of the pulley that is, in turn, a  function of the
axial position of the sheaves relative to 30 each other. Generally two
pulleys, a driver and a driven,  are present in a CVT transmission. 1 WO
02/08639 PCT/US01/22560  Although each of the prior art CVT belts are
flexible, 



each also has characteristics not found in other power  transmission belts.
For example, the belts are required to  have transverse rigidity. This
allows the belt to run at a 5 particular effective diameter without being
crushed between  the pulley sheaves. Consequently, each CVT belt system
comprises a belt trained around variable diameter pulleys. A variation of
the flexible belt is the drive ring.  The drive ring comprises a tough
plastic or metal ring that  10 is trained in a pulley. A flexible belt is
then trained about the ring. The axis of rotation of the ring moves
eccentrically with respect to the axis of rotation of the  pulley as the
pulley sheaves move. Regarding the prior art relationship between the  15
pulley and the belt, US patent 5,709,624 to Donowski  discloses a variable
diameter pulley. A single drive ring  runs in the sheaves of the pulley. A
flexible belt runs on  the drive ring through the pulley. As the sheaves
move  with respect to each other, the effective diameter of the 20 pulley
is changed. Since the drive ring bears the  transverse or compressive
forces between the sheaves, the  belt need not be designed to accommodate
these forces.  However, the Donowski device comprises a single drive ring
used as a part of an auxiliary drive system of an internal 25 combustion
engine. A stabilizing member is also required  to maintain the axis of
rotation of the drive ring as least  substantially parallel to the axis of
rotation of the  sheave members. The Donowski device does not lend itself
to use in a CVT transmission. 30 Also representative of the, prior art is
US patent  4,875,894 to Clark, which discloses a continuously variable
transmission. The transmission comprises an input and  2 



WO 02/08639 PCT/USO1/22560  output shaft, each having a rotary disk
assembly. The  rotary disk assemblies each have contact pads that form
circles having continuously variable diameters. The two  rotary disk
assemblies are connected by a coupling 5 mechanism, such as a rigid
coupling ring. Power  transmission occurs between each pulley through
rotation of  the ring. This device does not offer the option of using
flexible belts for power transmission, requiring instead  the rigid ring to
connect the two disks. This enlarges the 10 space that the device can
operate within, generally to a  square or circular space defined by the
extreme outer  dimension of the pulleys. Drive rings have not been applied
to CVT couplers.  Generally, flexible CVT belts are adversely affected by
15 heat and friction as they operate. Further, CVT belts are generally more
costly than power transmission belts used  for vehicle accessory drives.
Consequently, when a CVT  belt fails, it is necessary to replace it with a
like belt  instead of a less costly v-belt. 20 What is needed is a belt
drive ring CVT coupler having  drive rings. What is needed is a belt drive
ring CVT  coupler having endless belts trained between the drive  rings.
What is needed is a belt drive ring CVT coupler  having a frame for fixing
the drive rings in a pre 25 determined spatial relationship. The present
invention  meets these needs. Summary of the Invention The primary aspect
of the invention is to provide a  30 belt drive ring CVT coupler having
drive rings. 3 WO 02/08639 PCT/US01/22560  



Another aspect of the invention is to provide a belt drive ring CVT coupler
having endless belts trained between  the drive rings. Another aspect of
the invention is to provide a belt  5 drive ring CVT coupler having a frame
for fixing the drive  rings in a pre-determined spatial relationship. Other
aspects of the invention will be pointed out or  made obvious by the
following description of the invention  and the accompanying drawings. 10
The invention comprises a belt drive ring CVT coupler.  A pair of drive
rings are rotatably connected to each end  of a frame. The frame controls
the spatial relationship of  the drive rings thereby avoiding relative
motion of the  rings as the coupler operates, thereby increasing power 15
transmission while reducing frictional heating and thereby  increasing life
of the coupler. The drive rings comprise  metallic or non-metallic
materials and exhibit enhanced  wear resistance as compared to prior art
elastomeric belts,  thereby increasing belt life. Belts are trained around
the 20 drive rings. The belts may be any available in the art,  thereby
reducing the cost of the coupler to a user. The  frame holds the drive
rings in a pre-determined  relationship between the pulley sheaves. The
drive ring on  the driver pulley turns in the same direction as the driver
25 pulley through frictional contact with the. sides of the CVT  driver
pulley sheaves. The drive ring on the driven pulley  side rotates in the
same direction to the drive ring on the  driver pulley, since they are
mechanically connected by the  belts. The driven drive ring is then in
frictional contact 30 with the sides of the driven pulley sheaves, thereby
driving the driven pulley. The frictional wear of the  coupler is
significantly reduced because the ring contacts  



4 WO 02/08639 PCT/USO1/22560  the sheave sides instead of the belt. The
effective  diameter or radius of each pulley is adjusted by movement  of
the pulley sheaves. Movement of the pulley sheaves  causes the axis of
rotation of each drive ring to move 5 eccentrically with respect to the
axis of rotation of its  respective pulley. Since the drive rings are
mechanically  connected, the drive rings move with the frame as a unit in
response to the movement of the pulley sheaves, thereby  changing the
effective gear ratio of the transmission. 10 Brief Description of the
Drawings The accompanying drawings, which are incorporated in  and form a
part of the specification, illustrate preferred  embodiments of the present
invention, and together with a 15 description, serve to explain the
principles of the  invention. Fig. 1 is a perspective view of the inventive
coupler.  Fig. 2 is a cross-sectional view of the invention  between two
pulleys. 20 Fig. 3 is a side elevation view of the drive ring  coupler.
Fig. 4 is a side elevation view of the drive ring  coupler. Fig. 5 is a
perspective view of the bearing frame. 25 Fig. 6 is a side elevation view
of the bearing frame  and rings. Fig. 7 is a side plan view of the bearing
frame and  rings. Fig. 8 is a perspective view of the rings and  30
bearings. 



Fig. 9 is a perspective view of a ring.  5 WO 02/08639 PCT/US01/22560  Fig.
10 is a cross-sectional view of the coupler on a  set of pulleys. Detailed
Description of the Preferred Embodiment 5 Fig. 1 is a perspective view of
the inventive coupler.  The belt drive ring CVT coupler comprises drive
rings 10,  11. Frame 15 describes a hole 16, 17 at each end of the  frame.
Bearings 18, 19 are mounted in holes 16, 17  respectively. Rings or ring
gears 10, 11 are rotatably 10 mounted to frame 15 in bearings 18, 19. As
one skilled in  the art can appreciate, frame 15 holds bearings 18, 19 in
proper spatial relation, which in turn holds rings 10,11 in  proper spatial
relation. Rings 10, 11 each have a plane of  rotation that is coplanar with
each other. Bearings 18, 19 15 may comprise any suitable bearing type known
in the art,  including but not limited to ball, needle or sleeve. Belts 21,
22 are trained over an outer surface of  rings 10, 11. Each belt 21, 22
runs side by side from ring  10 to ring 11. The belts are any available in
the art. In 20 the preferred embodiment they have a toothed or cog
profile. They may also have a multi-ribbed with ribs  running
longitudinally or a v-belt profile as required by a  user. Further, in the
preferred embodiment, the belts are  shown on either side of the frame 15.
In an alternate 25 embodiment, rings 10, 11 are connected to the frame 15
so  that a central planar axis of each ring 10, 11 is not  aligned with a
frame major axis, that is, the rings are  offset to one side of the frame
centerline. Therefore, the  belt or a single belt may run on one side of
the frame. 30 Offsetting the rings in the frame in this manner allows a  



user to accommodate variations in the shape of a CVT  transmission case. 6
WO 02/08639 PCT/US01/22560  Fig. 2 is a cross-sectional view of the
invention between two pulleys. The inventive system is shown  installed
between a driver pulley 100 and a driven pulley  200. Pulley sheaves 101,
102 move along axis Ml, Ml', 5 respectively in order to increase or
decrease the spacing  between the sheaves. Pulley sheaves 201, 202 move
along  axis M2'. M2, respectively in order to increase or decrease  the
spacing between the sheaves. As shown in Fig. 2, axis  Ml and Ml' are not
parallel. Axis M2, M2' are not 10 parallel. The axis are slightly offset
from each other at  a predetermined angle. This is because as the pulleys
move  from the large gap underdrive condition to the small gap  overdrive
condition, the rings 10, 11 may come into contact  with the sheave sides on
the side of the sheave opposite 15 that shown in Fig. 2 and as further
described herein.  Slightly tilting the rotational axis of each sheave
compared to its mate as shown in Fig. 2 opens the space  between the
sheaves on the inboard side between the  sheaves. This prevents the ring 10
or 11 from coming into 20 contact with the inboard side of its respective
sheave in  the overdrive condition. Movement of the CVT pulley sheaves  is
accomplished by means known in the art. In operation, pulley 100 rotates in
direction Ri and  pulley 200 rotates in direction R2. The rotational axis
of  25 pulley 100 projects through hole 16. The rotational axis of pulley
200 projects through hole 17. Surfaces 33, 34 of  ring 10, see Fig.'s 3, 4,
9, bear on sheave surfaces 103,  and 105 at contact area 110, 111
respectively. Surfaces 31,  



32 of ring 11, see Fig.'s 3, 4, 9, bear on sheave surfaces  30 104,106 and
contact area 210, 211 respectively. Such contacts cause ring 10 to rotate
in direction R3  in concert with pulley 100. As ring 10 rotates, movement
7 WO 02/08639 PCT/US01/22560  of the belts 21, 22 cause ring 11 to rotate
in direction  R4, which drives pulley 200 causing it to rotate in
direction R2 in concert with and as driven by ring 11. It  is known in the
art that the effective radius of each ring 5 of the belt drive ring CVT
coupler is determined by the  relative position of the sheave sections. As
the sheave  sections of a given pulley move together, the effective  radius
will increase as the axis of rotation of the ring  gear is forced to move
toward the axis of rotation of the 10 pulley. Conversely, as the sheave
sections move apart, the  effective radius will decrease as the rotational
axis of  the ring gear moves away from the axis of rotation of the  pulley.
Fig. 3 is a side elevation view of the drive ring  15 coupler. Bearing
surface 32 contacts sheave surface 105,  see Fig. 2. Bearing surface 34
contacts sheave surface 106. Fig. 4 is a side elevation view of the drive
ring  coupler. Fig. 5 is a perspective view of the bearing frame.  20 Frame
15 comprises holes 16, 17 at each end of the frame.  Bearings 18, 19 are
mounted in holes 16, 17 respectively.  Rings 10, 11 are press fit into each
bearing 18, 19  respectively. Each ring 10, 11 has a profile that
cooperates with the profile of the belts (not shown) . In 25 this Fig. 5,
rings 10, 11 are shown with atoothed profile,  although any profile known
in the art is acceptable.  



Bearings 18, 19 mechanically retain and properly locate  each ring 10, 11
with respect to the frame 15. Fig. 6 is a side elevation view of the
bearing frame  30 and rings. Fig. 7 is a side plan view of the bearing
frame and  rings. 8 WO 02/08639 PCT/US01/22560  Fig. 8 is a perspective
view of the rings and  bearings. Neither belts 21, 22 nor frame 15 are
shown. Fig. 9 is a `perspective view of a ring. Opposing  bearing surfaces
33, 34 of ring 10 describe an angle a with  5 respect to each other. The
vertex of angle a being substantially aligned with an axis of rotation of
ring 10.  Opposing bearing surfaces 31, 32 of ring 11 (not shown)  also
describe an angle a with respect to each other. Angle  a substantially
equates to '-,i the value of the included 10 angle between the inner
surfaces of a pulley sheave in  which the ring operates. Therefore, a may
be specified to  accommodate the physical characteristics of a particular
pulley. This figure is typical for ring 10 and 11. Of  course, one skilled
in the art will appreciate that the 15 angle a may be different for each
ring depending upon the  included angle of the pulley in which the ring
operates.  Surface 101 encircles ring 10. The bearing as shown in  Fig. 8
bears on surface 101. Surfaces 31, 32, 33, 34  comprise a non-metallic
frictional material in the 20 preferred embodiment. Of course, surfaces 31,
32, 33, 34  may also comprise a frictional metallic material. Fig. 10 is a
cross-sectional view of the coupler on a  set of pulleys. A coupler is
shown between pulleys 100 and  200. 



25 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 construction and  relation of parts without departing from the spirit
and  scope of the invention described herein. 9 WO 02/08639 PCT/US01/22560
Claims  I claim: 1. A belt drive ring CVT coupler comprising:  a frame; 5 a
first and second rotating member rotationally mounted  to the frame; and at
least one endless member trained between the first  and second rotating
member and bearing on an outer surface  of the first and second rotating
member. 10 2. The coupler as in claim 1, wherein: each first and second
rotating member having a plane of  rotation; and the planes of rotation are
substantially coplanar.  15 3. The coupler as in claim 2, wherein: the
frame describing at least one plane that is  substantially coplanar with
the plane of rotation of each  first and second rotating member. 20 4. The
coupler as in claim 2, wherein each rotating member  further comprises:
opposing bearing surfaces for cooperatively engaging a  pulley. 25 



5. The coupler as in claim 4, wherein each rotating member  surface further
comprises: a surface for cooperatively engaging a belt, 'the surface
having a profile. 30 10 WO 02/08639 PCT/US01/22560  6. The coupler as in
claim 5 further comprising: a bearing for rotationally mounting each first
and second  rotating member to the frame. 5 7. The coupler as in claim 6,
further comprising: a plurality of endless members trained between each
first  and second rotating member about an outer surface of each  first and
second rotating member. 10 8. The coupler as in claim 7, wherein: the frame
resiliently biasing apart the first and second  rotating members, whereby a
tension in an endless member is  maintained. 15 9. The coupler as in claim
8, wherein: the opposing bearing surfaces on each rotating member  further
describe an angle. 10. The coupler as in claim 9 wherein: 20 the opposing
bearing surfaces comprise a non-metallic  material. 11. The coupler as in
claim 5 wherein:  the profile comprises a toothed profile.  11 WO 02/08639
PCT/US01/22560  AMENDED CLAIMS [received by the International Bureau on 08
January 2002 (08.01.02);  original claims 1, 7-8 amended; remaining claims
unchanged (2 pages)]  I claim: 



1. A belt drive ring CVT coupler comprising:  a frame; 5 a first and second
rotating member rotationally mounted  to the frame; and at least one
endless belt member trained between the  first and second rotating member
and bearing on an outer  surface of the first and second rotating member.
10 2. The coupler as in claim 1, wherein: each first and second rotating
member having a plane of  rotation; and the planes of rotation are
substantially coplanar.  15 3. The coupler as in claim 2, wherein: the
frame describing at least one plane that is  substantially coplanar with
the plane of rotation of each  first and second rotating member. 20 4. The
coupler as in claim 2, wherein each rotating member  further comprises:
opposing bearing surfaces for cooperatively engaging a  pulley. 25 5. The
coupler as in claim 4, wherein each rotating member  surface further
comprises: a surface for cooperatively engaging a belt, the surface  having
a profile. 30 AMENDED SHEET (ARTICLE 19) WO 02/08639 PCT/US01/22560  6. The
coupler as in claim 5 further comprising: a bearing for rotationally
mounting each first and second  



rotating member to the frame. 5 7. The coupler as in claim 6, further
comprising: a plurality of endless belt members trained between each  first
and second rotating member about an outer surface of  each first and second
rotating member. 10 8. The coupler as in claim 7, wherein: the frame
resiliently biasing apart the first and second  rotating members, whereby a
tension in an endless belt  member is maintained. 15 9. The coupler as in
claim 8, wherein: the opposing bearing surfaces on each rotating member
further describe an angle. 10. The coupler as in claim 9 wherein: 20 the
opposing bearing surfaces comprise a non-metallic  material. 11. The
coupler as in claim 5 wherein:  the profile comprises a toothed profile.
25 30 AMENDED SHEET (ARTICLE 19) 


