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TITLE OF INVENTION: FREEWHEELING DRIVE HAVING FORWARD,

REVERSE AND BRAKING CAPABILITY
DESCRIPTION
BACKGROUND OF THE INVENTION

Technical Field. This invention generally relates to pedal powered
wheeled vehicles, or velocipedes. More particularly, this invention relates to a
direct drive system having coaster brake functionality with the additional
ability to be pedaled in reverse.

Backdground. Likely, the very first pedal powered velocipede employed
a direct drive mechanism consisting of an axle having a pair of opposing
crank arms, including attached pedals, extending radially out from the ends of
the axle to convert reciprocal pedaling motion to rotational motive force. This
drive system is characteristic of Penny Farthings, old fashioned high wheel
bicycles, and is still commonly found on current day tricycles and unicycles.
The direct couple between the pedals and wheel allows a user to pedal in
both forward and backward directions and to apply braking resistance to the
pedals to slow and stop the vehicle. However, it does not allow the user to
coast, i.e. freewheel or stop their pedaling motion while the wheel is still
turning, without removing their feet from the pedals.

Reed, U.S. Pat. No. 5,027,930, teaches a direct drive system for
velocibedes which includes a coaster brake and coasting functionality. The
details of the Reed system will be addressed and explained in more detail
later in this disclosure. The Reed system does not allow reverse pedaling.
The drive wheel of Reed can only be reversed when no pressure is applied to
the pedals. While the reverse function may be less desirable in bicycles, it is
very important to tricycle riders as fricycles are more cumbersome to
navigate.

The system disclosed in the Reed patent has a drive shaft or
crankshaft rotatably supported within a freewheeling hub. A clutch positioned
around the crankshaft axially translates along the crank shaft between a drive
engagement position and a braking position. The clutch can generally be
described as a sleeve which includes internal threads that engage external
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threads formed on the crankshaft. Rotation of the crankshaft in one direction
translates the clutch toward a first end of the crankshaft while rotation of the
crankshaft in the other direction causes the clutch to translate toward the
second end of the crankshaft. The clutch includes one or more tapered
surfaces for engaging either a tapered flange formed on the internal surface
of the hub or brake shoes. A braking cone rotatably supports the second end
of the crankshaft and is fixed with respect thereto by a brake reaction lever,
which in turn is affixed to a stationary point such as the velocipede’s frame.
Additionally, the braking cone supports one end of the brake shoes. When
the clufch is translated toward the brake shoes, one of the tapered surfaces
on the clutch forces the free ends of the brake shoes out toward the internal
surface of the hub, eventually stopping the hub. When the clutch is translated
the other direction, a tapered surface frictionally engages the tapered flange
to couple the drive shaft to the hub and drive rotation of the wheel. Other
embodiments of the Reed device replace the drive function of the clutcn with
a one way coupler, such as a “Torrington” roller bearing, between the hub and
the drive shaft. This couple allows freewheeling rotation of the crank shaft in
the braking direction but couples the shaft to the hub when the crankshaft is
rotated in the drive direction.

What is needed is a freewheeling direct drive system which allows
forward drive rotation, coasting, braking and reverse drive rotation.

SUMMARY OF THE INVENTION

One embodiment of the invention provides a freewheeling drive system
for a velocipede such as a tricycle. The velocipede is of the general type
propelled by directly driving a front wheel via pedals. A wheel hub on the
front wheel is mounted on a crankshaft or driveshaft. The ends of the
driveshaft have a pair of crank arms radially extending therefrom. Pedals are
connected to each crank arm. The drive shaft is mounted on a pair of bearing

assemblies supported by front forks of the velocipede.
The drive system is assembled within the wheel hub and works as
follows. When the crank arms are turned in a clockwise direction as viewed
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from the right side of the velocipede, the drive shaft rotates to drive wheel in
the same direction, thereby driving the velocipede forward. When the crank
arms rotate at a slower speed relative to the wheel hub or cease rotation, the
wheel hub continues to rotate about the driveshaft, which is now stationary.
The velocipede is now coasting under its own inertia. When the crank arms
are turned in the reverse direction, the components of the drive system within
the wheel hub operate to slow or to brake wheel from further forward rotation.
Additional reverse rotation of the crank arms result in reverse rotation of the
driveshaft, wheel hub and wheel.

The drive system is similar to that found in a traditional coaster brake,
single speed bicycle with the major exception being that the brake reaction
lever is replaced by a multi-component one-way bearing assembly. This
bearing assembly, in connection with other more standard coaster drive
components, allows forward pedal drive, coasting, braking and reverse pedal
drive.

Additional advantages and novel features of the invention will be set
forth in part in the description that follows, and in part will become apparent to
those skilled in the art upon examination of the following or may be learned by

practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of a tricycle having a drive system
according to one embodiment of the invention;
Figure 2 is a detail view of a wheel hub according to one embodiment

of the invention;
Figure 3 is a side partial sectional view of one embodiment of the

invention:; |
Figure 4 is a side partial sectional view of one embodiment of

the invention;
Figure 5A is a first end perspective view of a drive bushing according

to one embodiment of the invention;
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Figure 5B is a second end perspective view of a drive bushing
according to one embodiment of the invention; and
Figure 6 is a first end perspective view of a brake hub according to

one embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, a freewheeling drive system 10, according to
one embodiment of the invention, is installed within a velocipede 11.

10  Velocipede 11, here a tricycle, is of the general type propelied by directly
driving a front wheel 12 via pedals. Tricycle 11 includes a seat supported
by a frame and two rear wheels. A handle bar assembly is rotatably
attached to the frame.

Referring to Figure 2, wheel hub 14 of front wheel 12 is shown

15 mounted on driveshaft 34. The ends of driveshaft 34 have crank arms 18
and 20 radially extending therefrom. Pedals 22 and 24 are connected, each
to one of crank arms 18 and 20. Driveshaft 34 is mounted on bearing
assemblies 26 and 28, which are supported by forks 30 and 32.

The general operation of the velocipede is as follows. When crank arms 18

20 and 20 are turned in a direction R as shown by the arrows in Figure 1,
driveshaft 34 rotates to drive wheel 12 in the same direction, thereby driving
velocipede 11 forward. Referring to Figure 2, when crank arms 18 and 20
rotate at a slower speed relative to wheel hub 14 or cease rotation, I.e., are
stationary with respect to forks 30 and 32, wheel hub 14 continues to rotate

25 about driveshaft 34, which is now stationary. Velocipede 11 is now coasting
under its own inertia. When crank arms 18 and 20 are turned in the reverse
direction, the components of drive system 10 within wheel hub 14 operate 10
slow or to brake wheel 12 from further forward rotation. Additional reverse
rotation of crank arms 18 and 20 results in reverse rotation of driveshaft 34,

30 wheel hub 14 and wheel 12.

Referring to Figures 3 and 4, drive system 10 is assembled within
wheel hub 14. Wheel hub 14 here has a cylindrical wall rotatably mounted on
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driveshaft 34, which is in turn supported by bearing assemblies 26 and 28.
Bearing assemblies 26 and 28 are secured to forks 30 and 32. At one end of
wheel hub 14, a bearing 36 is provided between wheel hub 14 and an
enlarged portion 40 of driveshaft 34. At the other end of wheel hub 14, a
bearing 38 is provided between a brake hub 42 and the wheel hub 14. Brake
hub 42 has an axial bore through which driveshaft 34 is free to rotate.

Brake hub 42 is provided with alternating tapered surface 57, as shown
in Figure 6, and tab receiving channels 43 and 44 at one end. The other end
of the brake hub 42 is rotatably supported by bearing assembly 26. Referring
particularly to Figures 5A through 6, tabs 77 and 79 of spring retainer 76
slidably fit into channels 43 and 44 around a circular shaft hole 45 in brake
hub 42. This ensures the spring retainer 76 rotates with brake hub 42.

As shown in Figures 3 and 4, bearing assembly 26 has a flanged race
retaining collar 65 for retaining bearing 38, first free wheel bearing 66,
second free wheel bearing 67 and one way roller bearing 68. The orientation
of one way roller bearing 68 is such that it prevents rotation of driveshaft 34,
with respect to brake hub 42, in the direction of rotation R as shown in
Figures 1 and 3. Hence, when wheel 12 is pedaled forward, brake hub 42
and driveshaft 34 are essentially locked together and brake hub 42 rotates
with wheel 12. During braking, one way roller bearing 68 provides the brake
reactionary force which, in the prior art, has previously been provided by a
brake reaction lever secured 1o the velocipede frame.

As shown in Figures 3 and 4, bearing assembly 26 supports brake hub
42 on driveshaft 34. Here, bearing assembly 26 has a free roller bearing 69
secured within an internal race in the end of brake hub 42. A set screw collar
70 keeps roller bearing 69 in place along driveshaft 34. Bearing assembly 23
has a flanged race retaining collar 73 housing a free roller bearing 72 which in
turn receives and supports driveshaft 34.

Driveshaft 34 includes a driver 46, either formed integrally therewith or
affixed thereto, which is provided with a helical thread. Slidably mountead
along driveshaft 34 and adjacent driver 46 is a drive bushing 48 which is
provided with an internal threaded surface for threaded engagement with
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driver 46. The direction of the thread Is such that when driveshaft 34 is
fotated in the direction of rotation R as shown in Figures 1 and 3, drive
bushing 48 is threaded onto driver 46.

As shown in Figures 5A and 5B, drive bushing 48 is generally
cylindrical having tapered surfaces 50 and 52. Tapered surface 50 is
configured to frictionally engage a flange 54, shown in Figures 3 and 4,
formed on the internal cylindrical wall of wheel hub 14 for coupling the rotation
of driveshaft 34 to wheel hub 14 to drive wheel 12 forward. Tapered surface
50 may be roughened or knurled {o increase friction between drive bushing
48 and flange 54.

A pair of brake shoes 58 and 60 are disposed circumferentially around
tapered surface 57 of the brake hub 42, in the space defined by tapered
surface 52 of the drive bushing 48 and the inside wall of wheel hub 14. Each
of the brake shoes may be provided with a convex surface shaped 1o engage
the inside wall of wheel hub 14 for braking. The ends of brake shoes 58 and
60 advantageously are shaped to engage the tapered surface 52 of drive
bushing 48 and tapered surface 57 of brake hub 42. When driveshaft 34 is
rofated in the reverse direction, the axial re-positioning of drive bushing 48
causes brake shoes 58 and 60 to slide along the tapered surface 50 of drive
bushing 48 and tapered surface 57 of brake hub 42 to create a camming
action and forcing the brake shoes 58 and 60 outward against the inside wall
of hub 14, as is shown in Figure 4.

A helical spring 74 is disposed along driveshaft 34, between drive
bushing 48 and brake hub 42. Spring 74 is fitted over a cylindrical spring
retainer 71 which has tabs 77 and 79 (shown in Figure 5B) provided at its end
adjacent to brake hub 42. Tabs 77 and 79 (shown in Figure 5B) fit in
channels 43 and 44 (shown in Figure 6). The other end of spring 74 rests
against an internal flange within drive bushing 48. Spring 74 urges drive
busing 48 toward driver 46 and applies rotational resistance to drive bushing
48 to resist motion while it threads on or off the driver 46 as driveshait 34
rotates, thereby facilitating the threading action of drive bushing 48 with
respect to driver 46. Spring 74 however allows drive busing 48 to rotate
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slightly against the torsion of the spring to ensure that drive bushing 48 is
disengaged from the flange 54 during coasting, braking and reverse pedaling,
as explained below.

The components of drive system 10 within the hub 14 may be
protected from dust by dust caps provided at the ends of hub 14.

In the operation of drive system 10 according to this embodiment of the
invention, rotation of driveshaft 34, by crank arms 18 and 20 in the forward
driving direction, causes the drive bushing 48 to thread itself onto the threads
of driver 46. Spring 74 facilitates the threading action as it urges drive
bushing 48 toward driver 46 and deters drive bushing 48 from rotating with
driver 46. Drive bushing 48 thus traverses axially toward flange 54, and
frictionally engages flange 54 thereby coupling the rotary motion of driveshaft
34 to hub 14 so as to drive hub 14 to rotate in the same direction as
driveshaft 34. Figure 3 shows drive bushing 48 in the forward driving position
where the brake shoes 58 and 60 are disengaged from the inside wall of hub
32.

When the rotation of driveshaft 34 is stopped or slowed, hub 14
continues to rotate in the forward driving direction as a result of its inertia and
the inertia of velocipede 10. Friction between the tapered surface 50 and
flange 54 causes drive bushing 48 to rotate slightly with respect to the slowed
or stopped driveshaft 34, which in turn causes drive bushing 48 to unthread
slightly from driver 46, thereby disengaging the drive bushing 48 from the
flange 54. Hub 14 is how decoupled from driveshaft 34 and will continue to
rotate independently of driveshaft 34.

To brake or slow the rotation of hub 14, driveshaft 34 is rofated in a
reverse direction to arrow R. .This causes drive bushing 48 to unthread
further from driver 46 against the urging of spring 74 and traverse toward
brake hub 42. Brake shoes 58 and 60 engage brake hub 42 tapered surface
57 and drive bushing 48 tapered surface 52. This creates a camming action
between the brake shoes 58 and 60 and the brake hub 42 tapered surface 57
and drive bushing 48 tapered surface 52, thus causing brake shoes 58 and
60 to move radially outward toward the inside wall of hub 14. The outside
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surfaces of the brake shoes 58 and 60 frictionally engage the inside wall of
‘hub 14 to retard and finally stop the rotation of hub 14.

Another embodiment of the invention enables the invention to be
retrofitted to a standard coaster brake drive mechanism assembly to facilitate
economical manufacture. Specifically, the standard brake hub and brake
reaction lever assembly are replaced by the brake hub and bearing assembly
according to the invention, as described earlier.

While there are shown and described certain embodiments of the
invention, it is to be distinctly understood that this invention is not limited
thereto but may be variously embodied to practice within the scope of the

following claims.

We claim:
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1. A drive system (10) residing within a wheel hub (14) for a
velocipede (11) which comprises:

a drive shaft (34) including a first crank arm (18) and a second crank
arm (20) extending radially there from, the drive shaft (34) being rotatably
supportable within the wheel hub (14) by a first bearing assembly (26) and a
second bearing assembly (28) and including an external threaded portion for
threadedly engaging a drive bushing (48);

the drive bushing (48) being sized and shaped to transverse the drive
shaft (34) as a result of threaded engagement with the drive shaft (34);

a brake shoe (58) sized and shaped to frictionally engage the wheel
hub (14) upon urging by the drive bushing (48) and resistance by a brake hub
(42); and

the brake hub (42) rotatably supporting the drive shaft (34) by a
bearing assembly (26) which includes a one-way bearing which couples the
brake hub (42) to the drive shaft (34) when the drive shaft (34) is rotated in
one direction and decouples the brake hub (42) from the drive shaft (34)
when fhe drive shaft (34) is rotated in an opposite direction.
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2. The system of claim 1 further comprising a spring (74)
positioned between the drive bushing (48) and the brake hub (42) to bias the

A}

1
2
3 drive bushing (48) toward an end of the drive shaft (34) opposite the brake
4  hub (42).
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