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FIG.1

(57) Abstract: This invention is directed to a variable speed drive system comprising: a frame having front and rear wheels; recip -
rocating pedals rotatably attached to the frame for supporting the rider; a pedal cam attached to one of the pedals at a hub where a
distance between the hub and a first sprocket of the pedal cam is less than a distance between the hub and a second sprocket of the
pedal cam; a coupling cam attached at a front axle and operably connected to the pedal cam so that when the pedal cam rotates when
force is exerted downward on the pedal, the coupling cam rotates in an opposite direction from the pedal cam; and a drive sprocket
carried by the coupling cam and linked to a wheel sprocket by a drive chain so that when the coupling cam rotates, the drive sprocket
rotates causing the rear wheel to rotate.
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A SCOOTER HAVING A VARIABLE SPEED CAM DRIVE SYSTEM
BACKGROUND OF THE INVENTION

[0001] 1) Field of the Invention
[0002] This invention is directed to a rider propelled scooter that uses a pair of
reciprocating foot pedals for propulsion. More particularly, this invention relates to a
new variable speed cam drive system.
[0003] 2) Description of Related Art
[0004] A rider powered scooter as is generally understood is typically a two
wheeled vehicle with a front free rolling, steerable wheel and a rear free rolling, non-
steerable wheel connected to each other by a frame including a rider platform
positioned between the wheels on which the rider can support himself. To move, the
rider can roll or coast downhill and on level or elevated ground or can use one foot to
push off the ground as the other foot rests on the platform. To start rolling, the rider
often runs alongside the scooter to reach speed and jumps onto the platform to ride
using the one foot push method to maintain motion. These simple coaster type
scooters had gained popularity among young riders as they were generally easy to ride
and required less skill to ride than a skateboard device which has no true steering
mechanism other than weight shifting which required rider skill, balance and agility to
steer the device. Both the scooter and the skateboard's use of very small wheels
permitted the platforms to be very low relative to the ground. This improved the stability
of these free rolling scooters. Scooters have no easy way to maintain speed and are

somewhat limited in performance. Unlike skateboards which could be used in a variety
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of exciting ways including jumps and wheelies and other tricks, these coaster scooters
simply are more limited and shortly after the excitement of the initial purchase, the child
simply got bored or tired of the device. The scooter simply was not as much fun as a
skateboard and could not compete with a bicycle in terms of performance, so the device
was relegated to a fad which over time may lose children's interest.

[0005] When propelling the scooter, United State Patent Application Publication
2011/0057411, an application by the same inventor as herein, shows a scooter with
reciprocating pedals to propel the scooter. When riding a scooter, it would be
advantageous to be able to vary the force transferred to the drive wheel cased upon
where the pedal was in its stroke. For example, as the pedal moves downward, more
force can be generated as once the pedal in moving inertia has been overcome and
more force can be generated. Therefore, it would be advantageous to have a system
with variable speeds resulting in varied force being applied to the drive wheel of the
scooter.

[0006] Further, it would be advantageous to have an ability to vary the pedal
stroke based upon the physical dimensions of the rider. For example, the taller the rider
or the stronger the rider, the longer the pedal stroke can be. Once a rider becomes
experienced with the scooter or other rider powered vehicle, the rider may wish for a
longer pedal stroke given the increased experience and skill developed by the rider.
Traditionally, the rider would have to purchase or otherwise acquire another model with
a different pedal stroke. This option is cumbersome and expensive resulting in the rider

having to purchase or acquire multiple vehicles.
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[0007] Therefore, it is an object of the present invention to provide for a variable
speed system to allow for varied force to be applied to the drive wheel depending upon
the location of the pedal in the pedal stroke.
[0008] It is another object of the present invention to provide for a variable pedal
stroke so that the pedal stroke can be adjusted according to the desires of the rider.
SUMMARY OF THE INVENTION
[0009] The objectives of this invention are accomplished by providing a variable
speed drive system for a rider powered personal vehicle comprising: a frame having a
front wheel, a rear wheel and reciprocating pedals; a left and right pedal cam carried by
the frame and operatively connected to a left and right coupling cam respectively; a
drive chain connected to at least one coupling cam and the rear wheel so that when the
coupling cam rotates, force is transferred to the rear wheel causing it to rotate; a teeter
assembly attached between the pedals having a variable length bridge so that the pedal
stroke can be varied with the length of the bridge allowing the rider to adjust the
maximum height of the pedal at the top of the stroke.
[0010] The invention can include a cam chain connecting the pedal cam to the
coupling cam. A pedal cam distance can be defined between a hub of the pedal cam
and the point where it contacts the coupling cam and a coupling cam distance can be
defined between a axis of the coupling cam and the point where it contacts the pedal
cam wherein the ratio between the pedal cam distance and the coupling cam distance is
reduced as the pedal cam rotates. The bridge can include a pair of radiused plates that

can be arranged to vary the length of the bridge.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The construction designed to carry out the invention will hereinafter be
described, together with other features thereof. The invention will be more readily
understood from a reading of the following specification and by reference to the
accompanying drawings forming a part thereof, wherein an example of the invention is
shown and wherein:
[0012] Figure 1 shows a perspective view of the invention in accordance with an
embodiment of the invention;
[0013] Figure 2 shows a side elevation view of the pedal cam and coupling cam
in accordance with an embodiment of the present invention;
[0014] Figures 3 shows a side elevation view of the pedal cam and coupling cam
in accordance with an embodiment of the present invention;
[0015] Figures 4A & 4B show a perspective view of the teeter system in
accordance with an embodiment of the invention;
[0016] Figure 4C shows a top plan view of the teeter system in accordance with
an embodiment of the invention;
[0017] Figure 4D shows a side elevation view of the teeter system in accordance
with an embodiment of the invention;
[0018] Figure 4E shows a perspective view of the teeter system in accordance
with an embodiment of the invention; and,
[0019] Figure, 4F shows a top plan view of the teeter system in accordance with

an embodiment of the invention.
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[0020] It will be understood by those skilled in the art that one or more aspects of
this invention can meet certain objectives, while one or more other aspects can meet
certain other objectives. Each objective may not apply equally, in all its respects, to
every aspect of this invention. As such, the preceding objects can be viewed in the
alternative with respect to any one aspect of this invention. These and other objects
and features of the invention will become more fully apparent when the following
detailed description is read in conjunction with the accompanying figures and examples.
However, it is to be understood that both the foregoing summary of the invention and
the following detailed description are of a preferred embodiment and not restrictive of
the invention or other alternate embodiments of the invention. In particular, while the
invention is described herein with reference to a number of specific embodiments, it will
be appreciated that the description is illustrative of the invention and is not constructed
as limiting of the invention. Various modifications and applications may occur to those
who are skilled in the art, without departing from the spirit and the scope of the
invention, as described by the appended claims. Likewise, other objects, features,
benefits and advantages of the present invention will be apparent from this summary
and certain embodiments described below, and will be readily apparent to those skilled
in the art. Such objects, features, benefits and advantages will be apparent from the
above in conjunction with the accompanying examples, data, figures and all reasonable
inferences to be drawn therefrom, alone or with consideration of the references

incorporated herein.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0021] With reference to the drawings, the invention will now be described in
more detail. Referring now to Figure 1, a scooter 10 has a frame 12 that includes a
steerable handle bar assembly 14, which secures the front wheel 16 so that the user
may steer the scooter. The scooter further includes a rear wheel 18 to the frame 12.
The scooter includes two foot pedals 20R and 20L., which are pivotally connected to the
frame by means of a hub 22. While the left pedal is not shown in Figure 1, the pedals
mirror one another and operate in a reciprocating motion, moving up and down.

[0022] As can be seen, the scooter further includes a cam assembly, which
comprises a pedal cam 24 and a coupling cam 26. While not shown, the scooter
includes two cam assemblies on each side of the scooter that mirror one another. In the
shown embodiment, the left side of the scooter further includes a drive sprocket 28 that
is operably connected to a wheel sprocket 30 by a drive chain 32. In both cam
assemblies, the pedal cam is rotatably connected to the hub 22 and driven by one of the
respective foot pedals. In the shown embodiment, only the left cam drive sprocket is
located on the left side of the scooter and is rotatably connected to the frame by a front
axle 34. As discussed more fully below, the coupling cam 26 from both cam assemblies
rotates the axle during a down stroke of the respective foot pedals, thus, causing the
drive sprocket 28 to rotate the wheel sprocket 30 and propel the scooter forward.

[0023] The pedal 20L drives the pedal cam 24 such that on a downward stroke,
the pedal causes the pedal cam to rotate in direction A. The pedal cam simultaneously

causes the coupling cam 26, and thus, the drive sprocket 28 to rotate in direction B,
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thus causing the wheel to turn in direction B. While not shown, the scooter further
includes a spring loaded, one way clutch that is disposed on the axle 34 so that when
the pedal 20L is in an upstroke and the directions of the pedal cam 24 and the coupling
cam 26 are reversed, the clutch spins freely while the axle 34 is rotated by the opposite
pedal. Consequently, the axle only rotates in direction B and only in response to the
down stroke of either of the foot pedals. The axle’s rotation is completely unaffected by
the upstroke of either foot pedal.

[0024] Referring now to Figure 2 the cam assembly, which comprises the pedal
cam 24, which is rotatably mounted on hub 22 and the coupling cam 26, which is
rotatably mounted on front axle 34, can be seen more clearly. As discussed above, the
scooter includes two cam assemblies, one of which is driven by the left foot pedal 20L
and one which is driven by the right foot pedal 20R. The structure and operation of both
cam systems is identical. Accordingly, only one cam system will be discussed.

[0025] Both the pedal cam 24 and the coupling cam 26 have sprocket teeth
disposed along less than 360 degrees around their circumference up to many times
their circumference. Additionally, pedal cam and coupling cam have the same number
of sprocket teeth disposed around their perimeter to ensure that they can engage the
chain 44 throughout their rotation. Moreover, the pedal cam 24 has an aspheric radius
such that when moving in direction A, the radius, as measured from the hub 22
decreases. In one embodiment, the distance between hub 22 and first sprocket 36 is

half the distance between hub 22 and last sprocket 38.
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[0026] In the shown embodiment, coupling cam 26 has sprocket teeth disposed
around the entire circumference of the cam. However, first sprocket 40 and last
sprocket 42 are laterally spaced from one another.

[0027] Pedal cam 24 and coupling cam 26 are operatively connected to one
another by a cam chain 44 or gear teeth. In the shown embodiment, one end of the
cam chain is connected to the first full sprocket 36 of the pedal cam and the other end
of the cam chain is connected to the first sprocket 40 of the coupling cam. As foot pedal
20L engages in a downward stroke (direction C) the pedal cam 24 is caused to rotate in
direction A. Thus, the cam chain causes coupling cam 26 to rotate in direction B. The
cams have the ability to rotate in their respective directions until the pedal cam has
rotated 360 degrees thus causing the coupling cam lip 46 of pedal cam to engage the
pedal cam lip 48 of the pedal cam at the point of contact 50. Alternatively, the cams can
rotate in the opposite direction until the first sprocket 40 of the coupling cam engages
the last sprocket 38 of the pedal cam at the point of contact 50.

[0028] When the cams rotate with respect to one another the distance D between
the hub 22 and the axle 34 remains constant. However, because each of the cams has
an aspheric curvature caused by the change in the radius as measured from the hub
and axle respectively, the ratio between R1 and R2 changes. This change in the ratio
of R1 and R2 as the cams rotate causes there to be a difference in the rotational power
output of the coupling cam depending on what portion of the cams engage at the point
of contact 50. In at least one embodiment, when the first sprocket tooth 36 of the pedal

cam is engaging the last tooth 42 of the coupling cam at the point of contact 50, the
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ratio of R1/R2 is 1:1. Thus, a rotation of the pedal cam by 30 degrees will cause a
rotation of the coupling cam by 30 degrees, which will in turn cause the drive sprocket
(28 in Fig. 1) and thus the wheel (18 in Fig. 1) to rotate by 30 degrees.

[0029] If, however, the last sprocket 38 of the pedal cam is engaging the first
sprocket 40 of the coupling cam at the point of contact 50, the ratio of R1/R2 is 3:1. In
this instance, a rotation of the pedal cam 24 by 30 degrees will cause a rotation of the
coupling cam 26 by 90 degrees, which will in turn cause the drive sprocket (28 in Fig. 1)
and thus the wheel (18 in Fig. 1) to rotate by 90 degrees in direction B, thus propelling
the scooter forward. As will be discussed more fully below the user can vary the
rotational output of the coupling cam 26 and thus the speed of the scooter by controlling
which sections of the pedal cam and the coupling cam engage at the point of contact
during a down stroke of a foot pedal.

[0030] As discussed above, when foot pedal 20L is engaged in an upstroke in the
direction opposite of direction C, the pedal cam 24 will rotate in direction B while the
coupling cam 26 will rotate in direction A. The scooter includes a cluich operatively
associated with the coupling cam 26 and the drive sprocket (34 in Fig. 1) so that the
rotation of the coupling cam simultaneously rotates the front axle 34 and drive sprocket
in direction B when the foot pedal 20L is in a down stroke but allows the coupling cam
26 to rotate freely with no affect on the axle or drive sprocket when the coupling cam is
rotating in direction A. Consequently, the upstroke of the foot pedal 20L has no affect

on the rotation of the drive sprocket or the rear wheel.
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[0031] Referring now to Fig. 3, an alternate arrangement for the cam assembly
may be seen. The pedal cam 24 has sprocket teeth that extend around the entire
circumference of the cam in a helical fashion such that the first sprocket 36 of the pedal
cam has the smallest radius Rmin from the hub 22 and the least lateral distance from the
frame of the scooter while the last sprocket 38 has the greatest radius Rmax from the
hub and the greatest lateral distance from the frame. Thus, the pedal cam 24 has a
conical shape where the narrowest part of the cone faces towards the frame. In this
embodiment, pedal cam 24 has sprocket teeth around its entire periphery so that the
coupling cam becomes a continuous side to side spiral nest.

[0032] The coupling cam 26 has sprocket teeth around the circumference of the
coupling cam creating a generally conical shape that faces in the opposite direction of
the pedal cam so that the widest part of the cone faces the frame. The last sprocket 42
has the greatest radius from the axle 34 and has the least lateral distance from the
frame. The first sprocket 40 has the smallest radius from the axle Rnin and has the
greatest lateral distance from the frame.

[0033] This embodiment allows the pedal cam 24 to rotate 360 degrees, thus
allowing the coupling cam to maximize its rotation (with the angle or rotation depending
directly on the rate of change of the coupling cam’s radius. This also allows the ratio
between R1 and R2 to vary from 1:1 up to a maximum ratio. Thus, this embodiment
also allows the user to further vary the rotational power output of the coupling cam by

increasing the ratio from R1 and R2 to the ratio of R3 and R4.
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[0034] Referring now to Figure 4A & 4B, a teeter assembly that ensures that the
foot pedals work in a synchronized manner while allowing the position of the foot pedals
to be altered as shown. The teeter assembly generally shown as 50 has a first arm 521
and a second arm 52R, each of which has a lower end that is pivotally connected to the
foot pedals 20L and 20R at 54. Each arm further includes an upper end that is pivotally
connected to a teetering member or bridge 56 at connection 58. In one embodiment,
connection points 54 & 58 are ball joints. In alternate embodiments, the connection
points may use any means generally known in the art, such as bearings.

[0035] As the right foot pedal 20R engages in an downward stroke, teetering
member 56 will rotate counterclockwise in direction E. Because the teetering member
is pivotally connected to the left foot pedal, the left arm 52L will ensure that the left foot
pedal engages in an upward stroke at the same rate at which the right foot pedal
engages in a downward stroke. Because the foot pedals are moving in a direction that
is perpendicular to the teetering member 56 the upper pivotal connections 58 pivot in a
direction that is perpendicular to the lower pivotal connection points 54.

[0036] Referring now to Figs. 4A-4D, teetering member includes two adjustment
member that are included in the bridge. In one embodiment, there are two radiused
plates, a first radiused plate 62 and a second radiused plate 64, each of which have a
plurality of openings 65 that align with one another when in a resting position (as shown
in Fig. 4A-4B). The radiused plates are rotatably mounted on teeter shaft 63. Each of
the radius further includes two pins 66 that are permanently disposed through one of the

openings in each of the radiused plates. Pins 66 are designed to be received by the

11
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radiused plate openings 65 disposed on the opposite radiused plate. In at least one
embodiment, pins are disposed in the outermost openings as can be seen in Fig. 4C &
4D. When the radiused plates are immediately adjacent to one another (as shown in
Figs. 4A-4B), these pins hold the radiused plates in place so that they cannot rotate with
respect to one another. When cable 68 is engaged such that it pulls the front radiused
plate 64 forward and away from the rear radiused plate 62 (as can be seen in Figures
4C & 4D), the pins 66 disengage the openings, allowing the radiused plates to rotate in
opposite directions from one another in response to a downward pressure placed on the
foot pedals(as seen in Fig. 4D). Teetering system further includes a spring 60 that
biases the radiused plates to cause them to return to equilibrium (as shown in Figs. 4A
and 4B) so that each of the openings 65 align when a force is not being applied to either
of the foot pedals.

[0037] If, however, a downward force is placed on the foot pedals when the
radiused plates are separated as shown in Figure 4C & 4D, the radius plates will rotate
in opposite directions, which reduces the vertical distance between the ground and the
foot pedals. Once the user has found a comfortable position for the foot pedals, the
tension in the cable 68 may be released so that the radiused plates return to their
original position where they are generally adjacent to one another (as seen in Figs. 4A
& 4B). Once the radiused plates 62 and 64 return to their original position, the pins 66
re-engage one or more of the openings 65 so that the radiused plates 62 and 64 cannot
rotate any further with respect to one another even if a downward force is applied to the

foot pedals.

12
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[0038] Referring now to Fig. 4E & 4F, another embodiment of the teeter
assembly can be seen. In this embodiment, teeter assembly 50 includes radiused
plates 62 and 64 as well as a third smaller radiused plate 70. The smaller radiused
plate is mounted on shaft 63 such that it rotates at the same rate as radiused plate 64.
In this embodiment, however, radius plates 62 and 64 do not have pins that are
disposed within the openings. Instead, pins 72 are disposed in smaller radiused plate
70. Pins 72 are adapted to engage openings 65 disposed in the two larger radiused
plates 62, 64. When engaged, pins prevent the two larger radiused plates from rotating
with respect to one another and thus keeping the foot pedals in a first location with
respect to one another. When the cable 68 is engaged, the smaller radiused plate 70
is caused to move in direction G away from the two larger radiused plates, thus
disengaging the pins 72 from the openings 65 disposed in the larger radiused plates 62,
64. Once the pins are disengaged, the radiused plates are allowed to rotate with
respect to one another in direction H in response to a downward force placed on the
foot pedals. Once the user finds a comfortable foot pedal position, the cable may be
disengaged and the smaller radiused plate will move in direction | towards the two
larger radiused plates, thus allowing pins 72 to reengage openings 65 in the radiused
plates. Once engaged, the teeter assembly 56 will operate normally to ensure that the
foot pedals reciprocate in a synchronous manner.

[0039] While the invention has been described in connection with a preferred
embodiment, it is not intended to limit the scope of the invention to the particular form

set forth, but on the contrary, it is intended to cover such alternatives, modifications, and

13
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equivalents as may be included within the spirit and scope of the invention as defined
by the appended claims.

[0040] Unless specifically stated, terms and phrases used in this document, and
variations thereof, unless otherwise expressly stated, should be construed as open
ended as opposed to limiting. Likewise, a group of items linked with the conjunction
“and” should not be read as requiring that each and every one of those items be present
in the grouping, but rather should be read as “and/or” unless expressly stated otherwise.
Similarly, a group of items linked with the conjunction “or” should not be read as
requiring mutual exclusivity among that group, but rather should also be read as
“and/or” unless expressly stated otherwise.

[0041] Furthermore, although items, elements or components of the disclosure
may be described or claimed in the singular, the plural is contemplated to be within the
scope thereof unless limitation to the singular is explicitly stated. The presence of
broadening words and phrases such as “one or more,” “at least,” “but not limited to” or
other like phrases in some instances shall not be read to mean that the narrower case is

intended or required in instances where such broadening phrases may be absent.
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What is claimed is:

1. A variable speed drive system for a rider powered personal vehicle
comprising:

a frame having a front wheel and a rear wheel attached to the frame;

reciprocating pedals rotatably attached to the frame for supporting the rider;

a pedal cam attached to one of the pedals at a hub and carried by the frame
where a distance between the hub and a first sprocket of the pedal cam is less than a
distance between the hub and a second sprocket of the pedal cam;

a coupling cam attached at a front axle and operably connected to the pedal cam
so that when the pedal cam rotates when force is exerted downward on the pedal, the
coupling cam rotates in an opposite direction from the pedal cam; and,

a drive sprocket carried by the coupling cam and linked to a wheel sprocket by a
drive chain so than when the coupling cam rotates, the drive sprocket rotates causing
the rear wheel to rotate.

2. The system of claim 1 including a cam chain operatively connecting the
pedal cam and the coupling cam.

3. The system of claim 1 wherein the pedal cam is aspheric.

4. The system of claim 1 wherein a pedal cam distance defined between the
hub of the pedal cam and the point on its perimeter where the pedal cam contacts the
coupling cam is reduced as the pedal cam rotates.

5. The system of claim 4 wherein the ratio between the pedal cam distance

and a coupling cam distance defined as the point between the hub and the point on its
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perimeter where the coupling cam contacts the pedal cam increases as the pedal cam
rotates.

6. The system of claim 5 where the ratio between the pedal cam distance
and the coupling cam distance is reduced as the pedal cam rotates.

7. The system of claim 1 including a pedal cam lip and a coupling cam lip
that, at a predetermined rotation path, the pedal cam lip and the coupling cam contact
preventing further rotation.

8. The system of claim 1 including a clutch carried by the pedal cam allowing
the pedal cam to spin freely when the pedal is in an upstroke and allowing for the pedal
cam to be rotated by the pedal when the pedal is in the down stroke.

9. The system of claim 1 including:

a left pedal cam and a right pedal cam driven by a left pedal and a right pedal
respectively; and,

a bridge attached between the pedals having a first plate and a second plate
having a variable length so that the stroke of the pedals can be varied by varying the
length of the bridge to vary the rotational path of the pedal cam.

10.  The system of claim 9 wherein the first plate and the second plate are
radiused.

11. A variable speed drive system for a rider powered personal vehicle
comprising:

a frame having a front wheel, a rear wheel and reciprocating pedals;

16
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a pedal cam carried by the pedals so that when the pedal reciprocates, the pedal
cam rotates;

a coupling cam carried by the frame and connected to the rear wheel so that
when the pedal cam rotates, the coupling cam rotates thereby causing the rear wheel to
rotate; and,

a pedal cam distance defined between a hub of the pedal cam and the point
where it contacts the coupling cam and a coupling cam distance defined between an
axis of the coupling cam and the point where it contacts the pedal cam wherein the
ration between the pedal cam distance and the coupling cam distance is reduced as the
pedal cam rotates.

12.  The system of claim 11 including a clutch carried by the pedal cam
allowing the pedal cam to spin freely when the pedal is in an upstroke and allowing for
the pedal cam to be rotated by the pedal when the pedal is in the down stroke.

13.  The system of claim 11 including a pedal cam lip and a coupling cam lip
that contact preventing over-rotation of the pedal cam.

14.  The system of claim 11 including a cam chain connected the pedal cam
and the coupling cam.

15. The system of claim 14 wherein the cam chain wraps around the pedal
cam more than 360°.

16.  The system of claim 11 including a teeter assembly connected each of the
reciprocating pedals including a variable length bridge to vary the pedal stoke according

to the length of the bridge.
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17. A variable speed drive system for a rider powered personal vehicle
comprising:

a frame having a front wheel, a rear wheel and reciprocating pedals;

a left and right pedal cam carried by the frame and operatively connected to a left
and right coupling cam respectively;

a drive chain connected to at least one coupling cam and the rear wheel so that
when the coupling cam rotates, force is transferred to the rear wheel causing it to rotate;

a teeter assembly attached between the pedals having a variable length bridge
so that the pedal stroke can be varied with the length of the bridge allowing the rider to
adjust the maximum height of the pedal at the top of the stroke.

18.  The system of claim 17 including a cam chain connected the pedal cam to
the coupling cam.

19.  The system of claim 17 including a pedal cam distance defined between a
hub of the pedal cam and the point where it contacts the coupling cam and a coupling
cam distance defined between an axis of the coupling cam and the point where it
contacts the pedal cam wherein the ratio between the pedal cam distance and the
coupling cam distance is reduced as the pedal cam rotates.

20, The system of claim 19 wherein the bridge includes a pair of radiused

plates that can be arranged to vary the length of the bridge.
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