PC[ WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau ‘
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 5 : (11) International Publication Number: WO 92/01174
F16H 7/00 Al (43) International Publication Date: 23 January 1992 (23.01.92)
(21) International Application Number: PCT/US91/04871 | (74) Agent: JUDSON, David, H.; Hughes & Luce, 1717 Main
Street, Suite 2800, Dallas, TX 75201 (US).
(22) Intemnational Filing Date: 9 July 1991 (09.07.91)
(81) Designated States: AT (European patent), BE (European
(30) Priority data: patent), CA, CH (European patent), DE (European pa-
550,752 10 July 1990 (10.07.90) uUs tent), DK (European patent), ES (European patent), FR

(71) Applicant: PHOENIX BICYCLES, INC. [US/US}; 6102
East Mockingbird, Suite 248, Dallas, TX 75214 (US).

(72) Inventors: RAYMER, Matthew, Charles ; 5657 Amesbury
Drive, Apartment 705, Dallas, TX 75206 (US). MOLL-
ENDOR, David, Thomas ; U.S. Naval Joint Services Ac-
tivity, The New Sanno, San Francisco, CA 96503-0110
(US).

(European patent), GB (European patent), GR (Euro-
pean patent), IT (European patent), JP, KR, LU (Euro-
pean patent), NL (European patent), SE (European pa-
tent).

Published
With international search report.

(54) Title: BELT TENSIONING DEVICE FOR BELT DRIVEN BICYCLE

38

10 40
48
52 £ 6 ©
// 22 20 (o) :5 12 4 31 34 > 32
] ' 46«@___.__.@:l A 13 ©
\ )
30 36
13 — ©-
16 | 54 o

(57) Abstract

A belt tensioning device for a belt driven bicycle that includes a tension plate (44) having triangular positioned orifices.
The plate (44) is pivotally mounted to the frame (10) with one of the orifices. Rollers (48, 50) are mounted in the other two orifices
and the drive belt (40) passes between the rollers. When the belt tightens against one of the rollers, it pivots the tension plate (44),
forcing the other roller into the belt (40) and preventing any slack from occurring.
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BELT TENSIONING DEVICE
FOR BELT DRIVEN BICYCLE

The present invention relates in general to a
belt driving apparatus for a bicycle and in
particular to a belt driving apparatus which has an
automatic tensioning device coupled between the
frame and the driving belt to maintain balanced
forces on the belt and prevent any slack from
occurring.

The sport of bicycle motocross (or BMX)
involves the wuse of special bikes to imitate
motorcycle motocross riders. BMX is a large
industry that has bikes in the low end price range
that are purchased in department stores and rarely
see cirt riding, bikes that are purchased in the
mid-price range at bicycle shops for street, dirt
and racing action, and bikes at the high priced end
that are purchased at bicycle shops and used
strictly for BMX racing.

Chain drive systems for bicycles have several
deficiencies. When at rest, there is slack in the
chain as well as slack between the individual chain
links. When the rider begins to pedal, there is a
lag time before the rear wheel begins moving since
the slack in the chain plus the slack between the
individual links has to be taken up. All of this
slack moves to the bottom section of the chain.
This means that the bottom section of the chain is
simply being carried along by the drive system
without contributing driving force to the system.

The use of belt driven systems as drive units
has proven to be much more efficient than chain
drives in industrial applications. Belts are

lighter than conventional chains and they require no

0oil or grease and are maintenance free. Further,
there is no noise that is associated with chain
drives and the belt is essentially silent. Belt

drives also require torque regulators that

PCT/US91/04871
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constantly balance the slack in the belt. When this
is accomplished properly, there is instant
engagement/movement of the driven wheel by the
driving wheel. With bicycles, this means there is
5 instant engagement with the rear wheel when the
rider beginé pedaling. There is also added power to
the rear wheel on the bottom section of the belt
since it is in full driving contact with the teeth
of the rear drive wheel pulley. This is known as
10 "tooth wrap". Additionally, the belt has less
friction, more surface area over which to transmit
torque and less need for force to overcome the
wrapping of the belt around the pulleys versus the
wrapping of the chain.
15 Prior art  tension regulators include idler
wheels such as those disclosed in U.S. Patent
No. 4,768,998 that are close to each other to urge
the toothed belt in a direction so as to apply a
certain tensile force thereto in order to prevent
20 the toothed belt from being removed or slipping.
However, these idler wheels are rigidly mounted on
the frame and do not pivot and when the toothed belt
has force applied thereto by the idlers during
tightening of the belt, continued movement of the
25 belt with unequal force applied to it in its curved
condition causes the belt to become damaged and
requires the belt to be replaced. '
Other devices such as disclosed in U.S. Patent
No. 976,115 utilize idler wheels that are coupled to
30 each other by spring tension, 'thereby providing
tension to the belt. However, the tension is uneven
because the spring that connects the idler rollers
and causes the adjustment to the belt does not
always provide balanced forces to both sides of the
35 belt when tension is applied to the belt.
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Still another device disclosed in U.S. Patent
No. 4,034,821 utilizes a chain driven sprocket being
pivoted on a swing arm about an axis intermediate
the driven sprocﬁet and the driving sprocket and

5 coupled to a suspension system. Idler members on
opposite sides of the pivot axis engage and pinch
the chain flights together at points equidistant
from the pivot axis. Thus, pivotal movement of the
driven sprocket about the axis is resisted and there

10 is a tendency for the swing arm to seek an equalized
condition. This system is designed for chains and
is rather complex and causes a pivotal movement of
the driven sprocket about the axis to be resisted by
the tightening the chain since leverage is applied

15 to the idler members and all moments operating about
the pivot axis are applied in a direction opposite
to the pivotal movement of the driven sprocket.

U.s. Patent No. 4,191,062 discloses an
automatic drive chain tensioner having a pair of

20 idler assemblies with each idler assembly comprising
an idler sprocket and an indexing sprocket on each
side of and concentrically connected to the idler
sprocket with each idler assembly being adapted to
be positioned on the outside of a drive chain loop

25 on a chain run between a driving and a driven
sprocket. A pair of indexing chain loops each of
which engages an indexing sprocket on each of the
spaced-a-part idler assemblies is also required.
Again, this system is extremely complex, is designed

30 for chain drives and is expensive to manufacture and
maintain.

The present invention overcomes the
disadvantages of the prior art by providing a simple
unitary tension plate having orifices in the general

35 shape of a triangle with an orifice forming each of
the apices of the triangle. One of the orifices is
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used as a pivot point to couple to a frame member
connecting  the driving pulley and the driven
pulley. A roller is mounted in each of the other
orifices as an idler wheel and the belt coupling the
5 driving pulley to the driven pulley passes between
the idler wheels to maintain a predetermined tension
on the belt. When the upper section of the belt is
placed under tension such as when causing movement
of the rear wheels, it places a pressure on the

10 upward idler wheel tending to pivot the tensioner
plate about its pivot point. This causes the other
idler wheel to place pressure against the lower
section of the belt.

Thus, because of the close center-to-center

15 distance ef the idler wheels, which distance is
fixed by the unitary tension plate, preferably
triangular shaped, the tight side of the drive belt,
when attempting to form a straight line wunder
tension, applies pressure to the idler wheel resting

20 against it and rotates the tension plate. This
rotation of the tension plate, in turn, causes the
slack side of the belt to be tightened by the other
idler wheel pressing against it. Thus, the tension
plate automatically attempts to move into a position

25 which seeks a balance of forces on both the upper
and lower section of the belt. Thus, the device is
very simple, very economical, and very effective in
maintaining balanced forces on both sides of the
belt around the driven pulley.

30 Tt is therefore an object of the present
invention to provide a belt tensioning system that
is not only simple and economical to construct, but
also that is effective in maintaining balanced
forces on the driving belt around the driven pulley

35 and maintaining sufficient "tooth wrap" around the

driven puliey.
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It is also an object of the present invention
to provide an automatic tensioning system which
includes a triangular shaped tension plate that is
pivotally attached at one corner to the frame and
which has idler wheels mounted in the other corners
of the triangular tension plate and between which
the belt moves in its continuous path such that any
forces applied to one side of the belt or the other
causes the tension plate to automatically move to
adjust the pressure on both sidcs of the belt so
that tensions on the belt remain constant and no
slack is allowed to exist.

Thus, the present invention relates to a belt
tensioning device for a bicycle having a frame
connecting a driving pulley and a driven pulley
comprising an endless toothed belt coupling the
driving pulley and the driven pulley, a torsion
plate having triangular positioned orifices, one of
the orifices being pivotally attached to the frame
between the pulleys, and a roller rotatably mounted
in each of the other orifices of the torsion plate,
each of the rollers rotatably contacting the outer
surface of the continuous belt such that the belt
passes between the rollers, the roller being spaced
such that the pivotal mounting of the torsion plate
enables & tightening of one side of the belt to
cause one roller to rotate the torsion plate toward
the one side so as to cause the other roller to be
forced into the other side of the belt and balance
the forces on the belt by taking up any slack.

These and other advantages of the present
invention will be more fully understood in
conjunction with the accompanying drawings in which
like numerals represent like elements and in which:

FIG. 1 is a partial side view of the driving
pulley and the driven pulley illustrating the belt
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path and the automatic tensioning device mounted the
frame and contacting the drive belt;

FIG. 2 is a cross-sectional view of the partial
side view shown in FIG. 1 taken along lines 2-2;

5 FIG. 3A is a side view of the driving pulley or
crank pulléy;

FIG. 3B is a cross-section view of the crank
pulley illustrated in FIG. 3A taken along lines
3B-3B; - ,

10 FIG. 4 is a schematic representation of the
driving pulley and the driven pulley with the
tensioning device in the neutral position and
applying equal pressure to both sides of the belts;

FIG.' 5 is a schematic representation of the

15 driving pulley, the driven pulley, the drive belt
and the tensioning device illustrating a pressure
being applied to the lower side of the belt and
causing the tensioning device to apply corresponding
pressure to the opposite or upper side of the belt;

20 FIG. 6 is a schematic representation of the
driving pulley, the driven pulley, the drive belt
and the tensioning device illustrating a pressure
being appiied by the upper portion of the belt and
causing the tensioning to apply corresponding equal

25 pressure on the opposite or lower side of the belt;

FIG. 7 is a plan view of the tensioner plate;

FIG. 8 is a top view of the tensioner plate;

FIG. 9 is a cross-sectional view of FIG. 7
taken along lines 9-9;

30 FIG. 10 is an isometric view of an alternate
embodiment of a tension plate;

FIG. 11 is a top view of the alternate
embodiment shown in FIG. 10; and

FIG. 12 is a cross-sectional top view of the

35 embodiment shown in FIG. 11.
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As stated earlier, belt drives are much more
efficient than the chain drive. They are also
lighter than conventional chains, require no oil or
grease and are maintenance free and clean. There is
relatively no noise and the belt provides a silent
and smooth ride. However, it is necessary to
provide a tensioning device or torque regulator that
constantly balances the slack in the belt. When
this happens, instant engagement/movement of the
rear wheel 1is provided when the bike begins to
move. Added power is provided to the rear wheel
with the bottom section of the belt since there is
no slack on the bottom section and there is instant
engagement of the teeth "wrapped" in engagement with
the drive pulley teeth. Further, the belt has
greater engagement friction than a chain, more
surface area 1in which to transmit torque and
requires less force to overcome the wrapping of the
belt around the pulleys versus the wrapping of the
chain around the sprockets.

FIG. 1 is a partial side view of a bicycle
illustrating the novel tensioning device of the
present invention. As can be seen in FIG. 1, an arm
portion 12 of the frame 10 (shown in FIG. 2) is
coupled to a terminating plate 13 mounted to the
rear axle of the bicycle. A free wheel pulley 16 is
mounted on axle hub 14, shown in FIG. 2, and held in
place by bolt 20 and nut 22. The hub 14 has a
plurality of spokes 24 coupled to the wheel rim 26
on which a tire 28 is mounted.

A pedal crank arm 30 is mounted to frame 10 in
a well-known manner and drives a power disk 32.
Power disk 32 is coupled to crank pulley 34 with
nuts and bolts 36. The crank pulley 34 has teeth 38
for engaging the teeth 42 on the inside of a drive
belt 40. Drive belt 40 may be of any well-known
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type such as rubber containing Kevlar fibers. A

pulley flange 39 is mounted by any well-known means,

such as screws, on the other side of the crank

pulley 34 to form a U-shaped channel for receiving
5 the drive belt 40.

The tensioner plate 44 is preferably triangular
in shape and is pivotally mounted through an orifice
in one apex of the triangle to the arm portion 12 of
frame 10 by means of a screw 60. The preferred

10 distance from the center of screw 60 to the center
of bolt - 20 at the rear wheel is 13lmm oOr
approximately 5.1575 inches. An axle tube 56
projects from the plate 44 with a bronze bushing 58
on the inside thereof. The screw 60 fits on the

15 inside of the bronze bushing and is secured with a
locknut 62 and a bronze thrust washer 64. Thus the
tensioner plate 44 rotates about screw 60 at pivot
point 46. At the other corners of the triangular
shaped tensioner plate 44 are idler wheels or

20 rollers 48 and 50 mounted on bolts 52 and 54
respectfully. The rollers are bronze bushings
riding on the flathead screws 52 and 54. The
tensioner plate 44 is attached to the frame arm
portion 12 such that the orifices with rollers 48

25 and 50 are located between pivot point 46 and the
driven pulley 16. It will be seen in FIG. 1 that
the driving pulley axis 33, the driven pulley axis
20 and the tensioner plate pivot point 46 are all in
a common horizontal plane. This is the ideal

30 configuration although, if desired, the tension
plate pivot point could be located slightly above or
slightly below the common horizontal plane.

The arm portion 12 of frame 10 has a bolt 66
attached at the rear end thereof that has an orifice

35 in the .outer end that is received by bolt 20 that
holds the. rear wheel hub in place. By tightening or

-
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loosening nut 68, the position of the rear wheel can
be adjusted and thus place a predetermined initial
tension on belt 40.

It will be noted in FIG. 1 that the path of
travel of belt 40 passes on the inside of each of
the rollers 48 and 50. Because of the fixed
position of the rollers 48 and 50 with respect to
each other and the adjustment of the rear wheel with
respect to the frame, a predetermined tension is
applied to the belt 40 to remove any slack from the
belt.

The details of the construction of the
tensioner plate 44 is illustrated in FIGS. 7, 8 and
9. As can be seen in FIG. 7, the plate 44 is
essentially, and preferably, triangular in shape
with the pivot point 46 b<ing formed with an axle
tube 56 in one corner of the triangle. Orifices 70
and 72 are formed in the other corners of the
triangle through which bolts 52 and 54 <can be
inserted to mount the rollers 48 and 50
respectfully. FIG. 8 illustrates the extension of
axle tube 56 from the surface of the tensioner plate
44. FIG. 9 is a cross-sectional view of the device
in FIG. 7 taken along 1lines 9-9. Clearly the
tensioner plate 44 does not, itself, have to be
triangular in shape. However, it needs to be of a
shape so that the orifices are substantially
positioned in a triangular relationship with equal
distance from the pivot point 46 to the orifices 70
and 72. In the preferred embodiment, the orifices
70 and 72 are separated by a distance in the range
of 2.5 to 2.75 inches and preferably by 2.687
inches. The pivot point 46 is positioned on a line
perpendicular to and bisecting the center line
connecting orifices 70 and 72. It is also
positioned at an angle of 31.7° from the horizontal
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with respect to either of the orifices 70 and 72.
The horizontal distance from the center of the line
connecting the orifices 70 and 72 to the pivot point
46 or the center of axle tube 56 is in the range of
1.8 to 2.1 inches and is preferably 1.937 inches.
Plate 44 may be 0.125 inches thick. The preferred
distances' provide optimum operation of the pulleys
and gives the preferred "tooth wrap".

FIG. 3A is a side view of the crank pulley 34
illustrating the teeth 38 for receiving the teeth 42
of drive belt 40 and a flange 35 which is formed on
one side of the pulley to contain the belt 40. A
recess ledge 39 receives a retainer ring (not shown)
that forms an additional flange for «creating a
U-shaped channel with flange 35 to contain belt 40
therein on either side of teeth 38. The retainer
ring may be attached in any well-known manner such
as by screws. The power drive plate 32 is coupled
with bolts 36 to the crank pulley 34 through
orifices 37.

FIGS. 4, 5 and 6 illustrate the simplicity of
the operation of the belt tensioning device. Note
in FIG. 4 that the rollers or idler wheels 48 and 50
are equidistant from the center line of frame 10
connecting the crank pulley 34 with the free wheel
pulley 16. In that case, equal tension is applied
to both sides of belt 40. Thus there is no slack in
belt 40 and the belt is held in engagement with the
sprocket of the driven wheel 16 at least halfway
around the circumference of +the sprocket thus
creating a positive drive pressure on the top and
the bottom of -the sprocket of the wheel 16 at all
times. Note in FIG. 6 that when pressure is applied
by crank pulley 34 to the upper portion of belt 40
tending to cause the top portion of belt 40 to
assume a- straight line that the pressure against

-
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roller 48 tends to pivot tensioner plate 44 about
pivot point 46 in the upward or clockwise direction
in FIG. 6. Because rollers 48 and 50 are held in
fixed relationship to each other, the lower pulley
5 1is also moved upwardly against the lower portion of
belt 40 maintaining the same tension and keeping the
belt in constant contact with the driven pulley 16
at all times. Note that the tensioner plate 44
automatically seeks a balanced position depending
10 upon the pressure applied to belt 40. In 1like
manner, in FIG. 5, 1if the reverse pressure is
applied to belt 40 through crank pulley 34, and the
bottom portion of belt 40 has pressure applied
thereto and tends to straighten it out, the
15 tensioner plate 44 pivots counter-clockwise about
pivot point 46, causing roller 48 to bring pressure
against the top portion of belt 40 again seeking a
balanced position automatically and keeping the belt
40 in constant contact with driven wheel 16 at all

20 times.

If the tensioner plate 44 had the shape shown
in FIG. 7 of U.S. Patent No. 4,768,998, incorporated
herein by reference in its entirety, the distances
to the orifices 70 and 71 could be adjusted to

25 provide different torques on one side of the belt
compared to the other. For example, if the distance
from axle hub 56 on FIG. 7 to orifice 70 were one
inch and the distance from axle hub 56 to orifice 72
were two inches, a force of 20 1b. applied at

30 orifice 70 would give 1l0-inch pounds at orifice 72.
Thus, pressure can be varied very different arm
lengths on the tensioner plate 44.

While the tension plate 44 is preferably made
of steel, alternatively it could be made of hardened

35 plastic. Such an alternate embodiment is shown in
FIG.'s 10, 11 and 12. The plate 44 is formed of
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spaced parallel side plates 76 and 78 with belt
rollers 48 and 50 and spacer 80 at the pivot point
46. Belt sections 82 and 84 are illustrated at as
passing between roller 48 and 50 and between side
5 plates 76 and 78. It will be noted in FIG. 7 that
additional spaced orifices 86 and 88 are formed
above and spaced apart from orifice 72 where roller
50 is mounted. The additional orifices enable the
roller 50 to be moved upwardly to increase tooth

10 wrap of the belt about the real pulley if desired.
FIG. 11 is a top view of the alternate
embodiment - of the tension plate shown in FIG. 10.
Roller 48 and spacer 80 are shown between side

plates 76 and 78.

15 FIG. 12 is a cross-sectional view of the plate
44 shown in FIG. 11 and as taken through roller 48
and spacer 80. Side plate 76 has a projection 92
extending inwardly toward side plate 78. In like
manner, side plate 78 has a projection 94 extending
20 inwardly toward projection 92. Projection 94 has a
male portion 96 that mates with a corresponding
female portion on projection 92. The mated
projections form a bushing on which roller 48 is
rotatably mounted. The side plates 76 and 78 can be
25 held togefher with a bolt inserted through orifice
98 and a corresponding nut placed in orifice 100 to
tighten the side plates as necessary and still allow
the rollers 48 and 50 to rotate. If the projection
92 with the female portion is formed as part of
30 lower orifice 90 (FIG. 10) and projection 94 with
the male portion 96 is formed as part of upper
orifice 91 (FIG. 10), the same plate can be used for
both sides 76 and 78 simply by turning one of the
plates over and placing a male projection 96 in
35 mating contact with a corresponding female portion.

The rollers 48 and 50 may have a concave surface, a

*
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convex surface or a flat surface as shown. Concave

and convex surfaces tend to hold the bolt centered.
Thus the present invention provides a torque
regulator or tensioner plate that constantly
5 balances the slack in the belt. The result is
instant engagement/movement of the rear wheel when
pressure is applied to the crank pulley by the
person riding the bike. Added power is provided to
the rear wheel because the bottom surface of the
10 belt remains in contact with the driven pulley as
illustrated in FIG. 6. Thus by the simple pivoting
motion of tensioner plate, it always seeks an
equilibrium position and the belt always has equal
tension applied on both sides thereby providing
15 constant power to the driven sprocket without
allowing any slack to occur in the belt even though
changes in tension on one side or the other of the

belt occur.

While the invention has been shown and
20 described with respect to a particular embodiment
thereof, this is for purpose of illustration rather
than limitation; other variations and modifications
of the specific embodiment herein shown and
described will be apparent to those skilled in the
25 art all within the intended spirit and scope of the
invention. Accordingly the patent is not tc be
limited in scope and effect to the specific
embodiment shown and described nor in any other way
that 1is inconsistent with the extent to which the
30 progress in the art has been advanced by the

invention.

35
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CLAIMS:
1. A bicycle frame drive power system
comprising:

a driving pulley and a spaced driven pulley
5 each for rotating about an axis;
a frame portion rigidly = connecting the
rotatable axes of the spaced pulleys;
a continuous toothed drive belt connecting the
spaced pulleys for enabling the driving pulley to

10 rotate the-driven pulley:

an automatic belt tensioning apparatus coupled
to the frame and the belt for providing continuous
proper tenéion on the drive belt;

the belt tensioning apparatus comprising a body

15 member having a pivot orifice and a set of
positioning orifices aligned in a line offset from
the pivot orifice, wherein the pivot orifice and a
selected pair of the positioning orifices together
form a triéngle;

20 means for pivotally attaching the body member
to the rigid frame portion through the pivot
orifice; and

a tension wheel rotatably mounted in each of
the selected pair of positioning orifices, the belt

25 passing between the tension wheels such that each
wheel rides on the outside of said belt to enable a
pressure exerted by the belt on one of the tension
wheels to be transmitted by the tensioning apparatus
to the other side of the belt to constantly balance

30 the slack in the belt, ‘wherein the positioning
orifices are selected to provide a desired degree of

tooth wrap of the belt about the driven pulley.

2. A drive system for a bicycle, comprising:
35 a frame having a forward portion, a rear
portion and an angled intermediate portion
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interconnecting the forward and rear portions such
that the forward and rear portions of the frame are
laterally offset from one another;
a driving pulley rotatably mounted on a hub
5 secured to an end of the forward portion of the
frame, wherein the driving pulley is supported in a
plane passing through the intermediate portion of
the frame;
a driven pulley rotatably mounted on a hub
10 secured to an end of the rear portion of the frame,
wherein the driven pulley is supported in the plane
passing through the intermediate portion of the
frame;
an endless toothed belt coupling the driving
15 pulley and the driven pulley, the endless toothed
belt formed of flexible material;
a tensioner plate having a pivot orifice and
first and second positioning orifices aligned in a
line laterally offset from the pivot orifice,
20 wherein the pivot orifice and the first and second
positioning orifices together form a triangle;
means received in the pivot orifice for
pivotally attaching the tensioner plate to the frame
at a position approximately where the intermediate
25 and rear portions of the frame are joined; and
a roller rotatably mounted in each of the first
and second positioning orifices of the tensioner
plate and supported in the plane passing through the
intermediate portion of the frame, each of the
30 rollers rotatably contacting the outer surface of
the endless belt such that the belt passes between
the rollers, wherein the pivotal attachment of the
tensioner plate to the frame enables any tightening
of one side of the belt to rotate the tensioner
35 plate so as to cause a roller to be forced into the
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other side of the belt and balance the forces on the

belt by taking up any slack.

3. The drive system as described in Claim 2
5 wherein the tensioner plate is a triangular shaped
unitary body member having one of the orifices in

each apex of the triangle.

4. The drive system as described in Claim 2

10 wherein the tensioner plate is attached to the frame
such that the first and second positioning orifices

are located between the pivot orifice and the driven

pulley.

15 5. The drive system as described in Claim 2
wherein the driving pulley and the driven pulley
each rotate about a rotational axis located in a

common horizontal plane.

20 6. The drive system as described in Claim 5
wherein the pivot orifice is also located in the

common horizontal plane.

7. The drive system as described in Claim 2

25 wherein an_optimum distance between the rollers to
provide anfoptimum tooth wrap is approximately 2.6
inches with the rollers being equidistant from the

pivot orifice.

30 8. The drive system as described in Claim 7
wherein, to prevent belt slippage, the optimum
distance from the pivot orifice along a line
perpendicular to the center of a line connecting the
rollers is approximately 1.9 inches.

35
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9. The drive system as described in Claim 2
wherein the flexible ma:erial of the endless toothed

belt is reinforced.

5 10. The drive system as described in Claim 2
wherein the tensioner plate further includes a third
positioning orifice adjacent the second positioning -
orifice and aligned in a line extending through the
first and second positioning orifices, wherein the

10 roller mounted in the second positioning orifice is
movable to the third positioning orifice to increase
the degree of tooth wrap of the belt about the
-driven pulley.

15 11. A Dbicycle frame drive power system
comprising:

a driving pulley and a spaced driven pulley
each for rotating about an axis;

a frame portion rigidly connecting the

20 rotatable axes of the spaced pulleys;

a continuous toothed drive belt connecting the
spaced pulleys for enabling the driving pulley to
rotate the driven pulley;

an automatic belt tensioning apparatus coupled

25 to the frame and the belt for providing continuous
proper tension on the drive belt;

the belt tensioning apparatus comprising a pair
of tension wheels and a support, the support having
a pivot orifice and means for selectively

30 positioning the tension wheels along a predetermined
line, wherein the positions of the tension wheels
are selected to provide a desired degree of tooth

rap of the belt about the driven pulley to suit a
skill level of the bicycle rider; and

35 means for pivotally attaching the support to
the rigid frame portion through the pivot orifice;
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wherein the belt passes between the tension

wheels such that each wheel rides on the outside of

the belt to enable a pressure exerted by the belt on

one of the tension wheels to be transmitted by .the

5 tensioning apparatus to the other side of the belt
to constantly balance the slack in the belt.
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