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GRIP ASSEMBLY FOR VEHICLE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Patent Application No. 17/478,519 filed on
September 17, 2021, which is a continuation-in-part of U.S. Patent Application No.
16/892,112 filed on June 3, 2020. The above referenced applications are incorporated

by reference in their entirety.

TECHNICAL FIELD
[0002] Aspects of the disclosure relate to actuation systems in general related to lever

assemblies contained within an enclosure or at least partially within an enclosure.

BACKGROUND

[0003] Many types of mechanical devices may be used to activate different types of
mechanisms. Lever and linkage assemblies may be used to reduce the force needed to
activate a mechanical system or change a force exerted in one direction to cause
movement in a different direction. As an example, in braking or throttle systems for
vehicles, such as a bicycles, scooters, or motorcycles, an externally mounted lever
may be utilized to exert a force on a cable or hydraulic braking system to activate the
brakes. However, the externally mounted lever may be cumbersome and difficult for

some users to operate.

SUMMARY

[0004] This Summary introduces some general concepts relating to this disclosure in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the
disclosure.

[0005] In some aspects, this disclosure may relate to a lever system that includes a housing, a
lever, and a linkage assembly. The housing may have a first end, a second end
opposite the first end, and a housing body extending between the first end and the
second end, where the first end has a first opening that extends into an interior cavity,
and a second opening on a lower portion of the housing that extends into the interior
cavity. The first axis may define a longitudinal axis of the grip assembly. The lever

may have a first end that is pivotally engaged at a first location with the housing, a
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second end opposite the first end, and a lever body extending between the first end
and the second end. The linkage assembly may include: (a) a slide linkage having a
first end, a second end opposite the first end, and a slide linkage body extending
between the first end and the second end; (b) a bearing linkage having a first end
pivotally engaged with the slide linkage and a second end opposite the first end; and
(c) a pivot linkage having a first end pivotally engaged with the housing at a second
location and also slidably engaged with the slide linkage and a second end opposite
the first end that is pivotally engaged with the second end of the bearing linkage.
When the lever rotates toward the interior cavity, the second end of the bearing
linkage and the second end of the pivot linkage may both move toward the slide
linkage causing the slide linkage to move along the longitudinal axis. In some
examples, the slide linkage may move toward the first opening when the lever rotates
toward the interior cavity, while in other examples, the slide linkage may move away
from the first opening when the lever rotates toward the interior cavity. The slide
linkage may have a receiver near the first end that receives a cable, where the cable is
part of a braking system for a vehicle. The slide linkage may connect to a piston that
is configured to attach to a hydraulic line of a braking system for a vehicle. The
second end of the bearing linkage and the second end of the pivot linkage may be
connected to a first roller bearing. The lever body may include a pocket with a
bottom surface, where the first roller bearing contacts the bottom surface. The first
end of the lever may be enclosed within the housing and a portion of the lever body
extends through the second opening. The housing may include an edge on the second
opening that provides a stop to limit rotation of the lever in a direction away from the
interior cavity. The housing body may include a first member having the first
opening and a curved upper surface and a second member having the second opening,
where the interior cavity is formed when the first member and the second member are
joined together. The first member and the second member may be releasably joined
together.

[0006] Other aspects of this disclosure may relate to a grip assembly that includes a housing,
a lever, and a linkage assembly. The housing may have a first end, a second end
opposite the first end, and a housing body extending between the first end and the
second end, where the first end has a first opening that extends into an interior cavity,
and a second opening on a lower portion of the housing that extends into the interior

cavity. The first opening may define a longitudinal axis of the grip assembly. A lever
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may have a first end that is pivotally engaged at a first location with the housing, a
second end opposite the first end, and a lever body extending between the first end
and the second end. A linkage assembly may include: (a) a slide linkage having a
first end, a second end opposite the first end, and a slide linkage body extending
between the first end and the second end, where the first end of the slide linkage is
configured to connect to a brake cable; (b) a bearing linkage having a first end
pivotally engaged with the slide linkage, a second end opposite the first end, and a
bearing linkage body extending between the first end and the second end, where the
first end of the bearing linkage is nearer the second end of the slide linkage than the
first end of the slide linkage; and (c) a pivot linkage having a first end pivotally
engaged with the housing at a second location and also slidably engaged with the slide
linkage and a second end opposite the first end that is pivotally engaged with the
second end of the bearing linkage, where the first end of the pivot linkage is
connected to the slide linkage nearer the first end of the slide linkage than the second
end of the slide linkage. When the lever rotates toward the interior cavity, the second
end of the bearing linkage and the second end of the pivot linkage may move towards
the slide linkage causing the slide linkage to move away from the first opening. The
second end of the slide linkage may connect to a first roller bearing. The first end of
the lever may be enclosed within the housing and a portion of the lever body extends
through the second opening. The housing body may include a first member having
the first opening and a curved upper surface and a second member having the second
opening, where the interior cavity is formed when the first member and the second
member are joined together.

[0007] Still other aspects of this disclosure may relate to a grip assembly that includes a
housing, a lever, and a linkage assembly. The housing may have a first end, a second
end opposite the first end, and a housing body extending between the first end and the
second end, where the first end has a first opening that extends into an interior cavity,
and a second opening on a lower portion of the housing that extends into the interior
cavity. The first opening may define a longitudinal axis of the grip assembly. The
lever may have a first end that is pivotally engaged at a first location with the housing,
a second end opposite the first end, and a lever body extending between the first end
and the second end. The linkage assembly may include: (a) a slide linkage having a
first end, a second end opposite the first end, and a slide linkage body extending

between the first end and the second end, where the first end of the slide linkage is
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configured to connect to a piston; (b) a bearing linkage having a first end pivotally
engaged with the slide linkage, a second end opposite the first end, and a bearing
linkage body extending between the first end and the second end, where the first end
of the bearing linkage is nearer the first end of the slide linkage than the second end of
the slide linkage; and (c) a pivot linkage having a first end pivotally engaged with the
housing at a second location and also slidably engaged with the slide linkage and a
second end opposite the first end that is pivotally engaged with the second end of the
bearing linkage, where the first end of the pivot linkage is connected to the slide
linkage nearer the second end of the slide linkage than the first end of the slide
linkage. When the lever rotates toward the interior cavity, the second end of the
bearing linkage and the second end of the pivot linkage may move toward the slide
linkage causing the slide linkage to move toward from the first opening. The first end
of the lever is enclosed within the housing and a portion of the lever body extends
through the second opening. The first opening may be located within a recess on the
housing, where the recess is configured to receive a tubular member from a handlebar
of a vehicle. The housing body may include a first member having the first opening
and a curved upper surface and a second member having the second opening, where
the interior cavity is formed when the first member and the second member are joined
together. A first roller bearing may be connected near the first end of the slide
linkage and the first roller bearing contacts an interior surface of the housing.

[0008] Additional aspects of this disclosure may relate to a grip assembly for a vehicle
comprising: (a) a housing having a first end, a second end opposite the first end, and a
housing body extending between the first end and the second end, where the housing
includes a curved outward facing surface along a top side of the housing, the first end
of the housing has a first opening that extends into an interior cavity, and a second
opening located on a bottom side of the housing opposite the top side that extends into
the interior cavity, and the first opening receives a handlebar of the vehicle; and (b) a
lever having a first end, a second end opposite the first end, and a lever body
extending between the first end and the second end, the lever being pivotally
connected to the housing at a lever pivot that is located a predetermined distance from
the first end of the lever, where the lever body includes a bottom wall that extends
from a first end of the lever to the second end of the lever, a pair of lever side walls,
and an end wall at the second end. The lever may also include an inboard region

located between the first end of the lever and the lever pivot and configured to contact
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an index finger of a user and an outboard region located between the second end of
the lever and the lever pivot and configured for a pinky finger of the user, where the
inboard region may include a contact region that contacts a stop to prevent rotational
movement of the lever toward the housing when a force is applied to the inboard
region. The grip assembly also includes a pivot linkage having a first end pivotally
engaged with the housing, a second end opposite the first end, and a bearing linkage
having a first end with a first roller bearing and a second end opposite the first end
that is pivotally engaged with the second end of the pivot linkage at a pivot
connection, where the first roller bearing moves along an interior surface of the
housing. The grip assembly may be utilized to operate a brake system such that when
the outboard region of the lever rotates toward the interior cavity of the housing, the
first end of the bearing linkage moves away from the first end of the housing causing
a brake system of the vehicle to engage a wheel of the vehicle. The bearing linkage
may be connected to a cable of the brake system. The lever may include an interior
bearing surface that contacts a second roller bearing arranged at the pivot connection,
where the interior bearing surface comprises a convex curved surface. In some
examples, the stop that contacts the contact region may be integrally formed with the
housing. In addition, a clamp may secure the handlebar to the housing, where the
clamp forms the stop that contacts the contact region of the lever. The lever pivot
may be positioned a predetermined distance from the first end of the lever, where the
predetermined distance is within a range of 25 percent and 50 percent of an overall
length of the lever. In some examples, the lever pivot may be positioned a
predetermined distance from the first end of the lever, where the predetermined
distance is within a range of 10 percent and 90 percent of an overall length of the
lever.

[0009] Other aspects of the disclosure may relate to a grip assembly for a vehicle comprising:
(a) a housing having a first end, a second end opposite the first end, and a housing
body extending between the first end and the second end, where the first end has a
first opening that extends into an interior cavity, and a second opening of the housing
that extends into the interior cavity, where the first opening receives a handlebar of
the vehicle; (b) a lever having a first end, a second end opposite the first end, and a
lever body extending between the first end and the second end, the lever pivotally
connected to the housing at a lever pivot that is located a predetermined distance from

the first end of the lever, where the lever includes an inboard region located between
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the first end of the lever and the lever pivot and configured to contact an index finger
of a user and an outboard region located between the second end of the lever and the
lever pivot and configured for a pinky finger of the user; (c) a bearing linkage having
a first end pivotally connected to the lever at a first linkage pivot and a second end of
the bearing linkage connected to a cable anchor opposite the first end of the bearing
linkage; and (d) a swing linkage having a first end pivotally connected to the second
end of the bearing linkage at a second linkage pivot and a second end of the swing
linkage pivotally connected to the housing at a third linkage pivot. The inboard
region of the lever may include a contact region that contacts a stop to prevent
rotational movement of the lever when a force is applied to the inboard region of the
lever. The grip assembly may be utilized to operate a brake system such that when
the outboard region of the lever rotates toward the interior cavity, the second end of
the bearing linkage moves away from the first end of the housing causing a brake
system of the vehicle to engage a wheel of the vehicle. The stop that contacts the
contact region may be integrally formed with the housing. In some examples, a clamp
may secure the handlebar to the housing, where the clamp forms the stop that contacts
the contact region. Additionally, the clamp may include an aperture that receives a
cable from the brake system, where the cable connects to the cable anchor and
extends through the aperture. The lever pivot may be positioned a predetermined
distance from the first end of the lever, where the predetermined distance is within a
range of 25 percent and 50 percent of an overall length of the lever. The contact
region may comprise a boss on an interior surface of the lever. The housing may
include an aperture that receives a cable from the brake system, where the cable
connects to the cable anchor and extends through the aperture and into the handlebar,
where the aperture includes a tapered opening that leads to a receiver configured to
receive a cable casing.

[0010] Yet other aspects of this disclosure may include a grip assembly for a vehicle
comprising: (a) a housing having a first end, a second end opposite the first end, and a
housing body extending between the first end and the second end, where the first end
has a first opening that extends into an interior cavity, and a second opening of the
housing that extends into the interior cavity, and where the first opening receives a
handlebar of the vehicle; (b) a lever having a first end, a second end opposite the first
end, and a lever body extending between the first end and the second end, where the

lever is pivotally connected to the housing at a lever pivot that is located a
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predetermined distance from the first end of the lever; and (c) a bearing linkage
having a first end with a first roller bearing and a second end of the bearing linkage is
pivotally connected to the lever with a linkage pivot where the first roller bearing
moves along an interior surface of the housing, and where a cable anchor is connected
to the first end of the bearing linkage. The lever may include an inboard region
located between the first end of the lever and the lever pivot and configured to contact
an index finger of a user and an outboard region located between the second end of
the lever and the lever pivot and configured for a pinky finger of the user, where the
inboard region includes a contact region that contacts a stop to prevent rotational
movement of the lever when a force is applied to the inboard region. The grip
assembly may be utilized to operate a brake system such that when the outboard
region of the lever rotates toward the interior cavity, the first end of the bearing
linkage moves away from the first end of the housing causing a brake system of the
vehicle to engage a wheel of the vehicle. The interior surface of the housing that
contacts the first roller bearing may be angled relative to an upper edge of the
housing, where a distance from an outboard end of the interior surface is closer to the
upper edge of the housing than an inboard end of the interior surface. The second end
of the housing may include an access opening to allow access to the interior cavity of
the housing. A clamp may be attached to the housing to secure the handlebar to the
housing, where the clamp forms the stop that contacts the contact region, where the
clamp includes an aperture that receives a cable from the brake system, and where the
cable connects to the cable anchor and extends through the aperture. The housing
may include an aperture that receives a cable from the brake system, where the cable
connects to the cable anchor and extends through the aperture and into the handlebar.
[0011] Additional aspects of this disclosure may relate to a grip assembly for a vehicle
comprising: (a) a housing having a first end, a second end opposite the first end, and a
housing body extending between the first end and the second end, where the first end
has a first opening that extends into an interior cavity, and a second opening of the
housing that extends into the interior cavity, and where the first opening receives a
handlebar of the vehicle; (b) a lever having a first end, a second end opposite the first
end, and a lever body extending between the first end and the second end, the lever
pivotally connected to the housing at a lever pivot that is located a predetermined
distance from the first end of the lever, where the lever includes an inboard region

located between the first end of the lever and the lever pivot and configured to contact
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an index finger of a user and an outboard region located between the second end of
the lever and the lever pivot and configured for a pinky finger of the user, the inboard
region having a contact region that contacts a stop to prevent rotational movement of
the lever when a force is applied to the inboard region; and (c) a bearing linkage
having a first end pivotally connected to the lever at a first linkage pivot and a second
end of the bearing linkage connected to a piston, where the piston is slidably
connected to a hydraulic cylinder that connects to a hydraulic line that is part of a
hydraulic braking system. The grip assembly may be utilized to operate a brake
system such that when the outboard region of the lever rotates toward the interior
cavity of the housing, the second end of the bearing linkage pushes on the piston
causing the hydraulic brake system of the vehicle to engage a wheel of the vehicle.
The hydraulic cylinder is secured within the interior cavity of the housing, where the
hydraulic line may extend from the hydraulic cylinder and then extend into the
handlebar of the vehicle. In some examples, the hydraulic cylinder may be secured to
the lever, where the hydraulic line may extend from the hydraulic cylinder and then

extend outside of the handlebar of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0012] Example embodiments of the disclosure will now be described by way of example
only and with reference to the accompanying drawings, in which:

[0013] FIG. 1 illustrates a perspective view of an exemplary grip assembly with a lever
system for a vehicle according to aspects disclosed herein.

[0014] FIG. 2A illustrates a schematic of the exemplary grip assembly of FIG. 1 connected to
a brake system of a vehicle according to aspects disclosed herein.

[0015] FIG. 2B illustrates a perspective view of the exemplary grip assembly of FIG. 1
connected to a vehicle according to aspects disclosed herein.

[0016] FIG. 3A illustrates a perspective exploded view of the exemplary grip assembly of
FIG. 1 according to aspects disclosed herein.

[0017] FIG. 3B illustrates a perspective exploded view of the linkage assembly of FIG. 3A
according to aspects disclosed herein.

[0018] FIG. 4 illustrates a front view of the exemplary grip assembly of FIG. 1 according to
aspects disclosed herein.

[0019] FIG. 5 illustrates a rear view of the exemplary grip assembly of FIG. 1 according to

aspects disclosed herein.
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[0020] FIG. 6 illustrates a top view of the exemplary grip assembly of FIG. 1 according to
aspects disclosed herein.

[0021] FIG. 7 illustrates a cross-sectional front view of the exemplary grip assembly of FIG.
1 according to aspects disclosed herein.

[0022] FIG. 8 illustrates a bottom view of the exemplary grip assembly of FIG. 1 according
to aspects disclosed herein.

[0023] FIG. 9 illustrates a left side view of the exemplary grip assembly of FIG. 1 according
to aspects disclosed herein.

[0024] FIG. 10 illustrates a right side view of the exemplary grip assembly of FIG. 1
according to aspects disclosed herein.

[0025] FIG. 11A illustrates a perspective view of the exemplary grip assembly of FIG. 1 with
some components removed for clarity according to aspects disclosed herein.

[0026] FIG. 11B illustrates a perspective view of the exemplary grip assembly of FIG. 1 with
some components removed for clarity according to aspects disclosed herein.

[0027] FIG. 11C illustrates a perspective view of the exemplary grip assembly of FIG. 1 with
some components removed for clarity according to aspects disclosed herein.

[0028] FIG. 12 illustrates a perspective view of an alternate exemplary grip assembly for a
vehicle with a lever system according to aspects disclosed herein.

[0029] FIG. 13 illustrates a perspective exploded view of the linkage assembly of the grip
assembly of FIG. 12 according to aspects disclosed herein.

[0030] FIG. 14A illustrates a perspective view of the exemplary grip assembly of FIG. 12
with some components removed for clarity according to aspects disclosed herein.

[0031] FIG. 14B illustrates a perspective view of the exemplary grip assembly of FIG. 12
with some components removed for clarity according to aspects disclosed herein.

[0032] FIG. 14C illustrates a perspective view of the exemplary grip assembly of FIG. 12
with some components removed for clarity according to aspects disclosed herein.

[0033] FIG. 15 illustrates a front view of another exemplary grip assembly with a lever
system for a vehicle according to aspects disclosed herein.

[0034] FIG. 16 illustrates an outboard side view of the exemplary grip assembly of FIG. 15
connected to a vehicle according to aspects disclosed herein.

[0035] FIG. 17 illustrates an inboard side view of the exemplary grip assembly of FIG. 15
connected to a vehicle according to aspects disclosed herein.

[0036] FIG. 18 illustrates a front cross-sectional view of the grip assembly of FIG. 15

according to aspects disclosed herein.
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[0037] FIG. 19 illustrates a front cross-sectional view of the grip assembly of FIG. 15
according to aspects disclosed herein.

[0038] FIG. 20 illustrates a side cross-sectional view of the grip assembly of FIG. 18 along
line 20-20 according to aspects disclosed herein.

[0039] FIG. 21 illustrates a front cross-sectional view of an alternate grip assembly according
to aspects disclosed herein.

[0040] FIG. 22 illustrates a side cross-sectional view of the grip assembly of FIG. 21 along
line 22-22 according to aspects disclosed herein.

[0041] FIG. 23 illustrates a side cross-sectional view of the grip assembly of FIG. 21 along
line 23-23 according to aspects disclosed herein.

[0042] FIG. 24 illustrates a side cross-sectional view of the grip assembly of FIG. 21 along
line 24-24 according to aspects disclosed herein.

[0043] FIG. 25 illustrates a front cross-sectional view of the grip assembly of FIG. 21
according to aspects disclosed herein.

[0044] FIG. 26 illustrates a front cross-sectional view of an alternate grip assembly according
to aspects disclosed herein.

[0045] FIG. 27 illustrates a side cross-sectional view of the grip assembly of FIG. 26 along
line 27-27 according to aspects disclosed herein.

[0046] FIG. 28 illustrates a side cross-sectional view of the grip assembly of FIG. 26 along
line 28-28 according to aspects disclosed herein.

[0047] FIG. 29 illustrates a side cross-sectional view of the grip assembly of FIG. 26 along
line 29-29 according to aspects disclosed herein.

[0048] FIG. 30 illustrates a front cross-sectional view of the grip assembly of FIG. 26
according to aspects disclosed herein.

[0049] FIG. 31 illustrates a front cross-sectional view of the grip assembly of FIG. 26
according to aspects disclosed herein.

[0050] FIG. 32 illustrates a front cross-sectional view of the grip assembly of FIG. 26
according to aspects disclosed herein.

[0051] FIG. 33 illustrates a front cross-sectional view of the grip assembly of FIG. 26
according to aspects disclosed herein.

[0052] FIG. 34 illustrates a front cross-sectional view of the alternate grip assembly of FIG.
26 according to aspects disclosed herein.

[0053] FIG. 35 illustrates a front cross-sectional view of the grip assembly according to

aspects disclosed herein.
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[0054] FIG. 36 illustrates a front cross-sectional view of the grip assembly of FIG. 35
according to aspects disclosed herein.

[0055] FIG. 37 illustrates a side cross-sectional view of the grip assembly of FIG. 35 along
line 37-37 according to aspects disclosed herein.

[0056] FIG. 38 illustrates a side cross-sectional view of the grip assembly of FIG. 35 along
line 38-38 according to aspects disclosed herein.

[0057] FIG. 39 illustrates a front cross-sectional view of the grip assembly of FIG. 35 along
line 39-39 according to aspects disclosed herein.

[0058] FIG. 40 illustrates a front cross-sectional view of the alternate grip assembly
according to aspects disclosed herein.

[0059] FIG. 41 illustrates a front cross-sectional view of the grip assembly of FIG. 40
according to aspects disclosed herein.

[0060] FIG. 42 illustrates a side cross-sectional view of the grip assembly of FIG. 40 along
line 42-42 according to aspects disclosed herein.

[0061] FIG. 43 illustrates a side cross-sectional view of the grip assembly of FIG. 40 along
line 43-43 according to aspects disclosed herein.

[0062] FIG. 44 illustrates a side cross-sectional view of the grip assembly of FIG. 40 along
line 44-44 according to aspects disclosed herein.

[0063] FIG. 45 illustrates a front cross-sectional view of the alternate grip assembly
according to aspects disclosed herein.

[0064] FIG. 46 illustrates a front cross-sectional view of the grip assembly of FIG. 45
according to aspects disclosed herein.

[0065] FIG. 47 illustrates a front cross-sectional view of the alternate grip assembly
according to aspects disclosed herein.

[0066] FIG. 48 illustrates a front cross-sectional view of the grip assembly of FIG. 47
according to aspects disclosed herein.

[0067] FIG. 49 illustrates a front cross-sectional view of the alternate grip assembly
according to aspects disclosed herein.

[0068] FIG. 50 illustrates a front cross-sectional view of the grip assembly of FIG. 47

according to aspects disclosed herein.

DETAILED DESCRIPTION
[0069] In the following description of various examples of lever assemblies that may be

contained or partially contained within an enclosure. In one example, the lever
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assembly may be a portion of a grip assembly for a braking system of a vehicle as
described herein. In this disclosure, reference is made to the accompanying drawings,
which form a part hereof, and in which are shown by way of illustration various
example structures and environments in which aspects of the disclosure may be
practiced.

[0070] It is to be understood that other structures and environments may be utilized and that
structural and functional modifications may be made from the specifically described
structures without departing from the scope of the present disclosure. However, those
skilled in the art will readily appreciate that the disclosure herein is not limited to the
scales, dimensions, proportions, and/or orientations shown in the figures. Also, while
the terms “center”, "top," "bottom," "front," "back," "left,” "right," "side," "rear," and
the like may be used in this specification to describe various example features and
elements of the disclosure, these terms are used herein as a matter of convenience,
e.g., based on the example orientations shown in the figures or the orientation during
typical use. Additionally, the term "plurality,” as used herein, indicates any number
greater than one, either disjunctively or conjunctively, as necessary, up to an infinite
number. Nothing in this specification should be construed as requiring a specific
three-dimensional orientation of structures in order to fall within the scope of this
disclosure. The reader is advised that the attached drawings are not necessarily drawn
to scale.

[0071] The examples described herein provide for a lever system that is located in or at least
partially located in an enclosure such that the linkage assembly may allow for vertical
or rotational movement of a lever to cause a linear movement through a linkage
assembly. In some examples, the lever system may be located within an enclosure
used for a grip assembly for a vehicle where the lever assembly may be connected to a
braking or throttle system for a vehicle such as a bicycle, scooter, motorcycle, or other
type of vehicle. The grip assembly may be used for other systems that requires linear
movement that is activated by a rotating lever, such as a safety knife, or other type of
system.

[0072] FIGS. 1-11C illustrate an example lever system 100 that is arranged as a grip
assembly 102 to activate a braking system 10 of a vehicle 20. Braking system 10 in
the examples of 1-11C may be a hydraulic braking system with a hydraulic line 14
routed inside the handlebar 22 such that the hydraulic line is not externally visible at

the intersection of the grip assembly 102. The grip assembly 102 may include a
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housing 110, a lever 130, and a linkage assembly 140, where the lever 130 may be at
least partially located within an interior cavity 114 of the housing 110. The linkage
assembly 140 may be at least partially enclosed within the housing 110 and may
include three primary linkage members such as a slide linkage 150, a bearing linkage
160, and a pivot linkage 170, where the linkage members are pivotally engaged with
each other. For example, the slide linkage 150 may be pivotally engaged with the
bearing linkage 160 and the pivot linkage 170, while the bearing linkage 160 and the
pivot linkage 170 may be pivotally engaged with each other. The lever 130 may also
be pivotally attached to the housing 110 such that when a user applies a force to the
lever 130, the lever 130 rotates toward the interior cavity 114 of the housing 110. As
the lever 130 rotates toward the interior cavity 114, a portion of the bearing linkage
160 and a portion of the pivot linkage 170 both move toward the slide linkage 150
causing the slide linkage 150 to move along a longitudinal axis 104 of the grip
assembly 102.

[0073] As shown in FIGS. 3A, 3B, 7, and 11A-C, the linkage assembly 140 may include
three primary linkage members 150, 160, 170. The linkage members 150, 160, 170
may form a substantially triangular shape when connected. In this example, the slide
linkage 150 may have a first end 151, a second end 152, and a slide linkage body 153
extending between the first end 151 and the second end 152. Similarly, the bearing
linkage 160 may have a first end 161, a second end 162 opposite the first end 161, and
bearing linkage body 163 extending between the first end 161 and the second end
162, and the pivot linkage 170 may have a first end 171, a second end 172 opposite
the first end 171, and pivot linkage body 173 extending between the first end 171 and
the second end 172. In some examples, the first end 151 of the slide linkage 150 is
configured to connect to a piston 12 of the hydraulic braking system 10 such that the
piston is configured to push fluid within a hydraulic line 14 of the hydraulic braking
system 10.

[0074] The linkage assembly 140 may be arranged such that the first end 161 of the bearing
linkage 160 is pivotally connected nearer the first end 151 of the slide linkage 150
than the second end 152 of the slide linkage 150. The first end 161 of the bearing
linkage 160 may be received in a forward slot 154. Forward slot 154 may extend
through an upper and lower surface of the slide linkage body 153. In addition, the
first end 161 of the bearing linkage may have an opening 164 that receives a pin 141

that extends through the opening 164 and through an opening 155 of the slide linkage
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body 153 to pivotally connect the bearing linkage 160 to the slide linkage 150.
Further, the pivot linkage 170 may be pivotally and slidably connected to the slide
linkage 150 nearer the second end 152 of the slide linkage 150 than the first end 151.
The pivot linkage body 173 may have a first clevis 174 at the first end 171 that
receives a portion of the slide linkage body 153. The pivot linkage 170 may have a
clevis 174, 176 at each end. First clevis 174 may receive a portion of the slide linkage
body 153 and may connect to the slide linkage body 153 with a pin 142 that extends
through an opening 175 in the first clevis 174 of the pivot linkage 170 through a rear
slot 156. Rear slot 156 may extend through the front and rear surfaces of the slide
linkage body 153. Pin 142 may also connect the slide linkage 150 and the pivot
linkage 170 to the housing 110. By fixing the pin 142 to the housing 110, the slide
linkage 150 may move relative to the housing 110 in a direction toward and away
from opening 115. The second end 162 of the bearing linkage body may have a clevis
165 that receives a roller bearing 143, and the second end 172 of the pivot linkage 170
may have a second clevis 176 that receives the second end 162 of the bearing linkage
160. Pin 144 may extend through opening 166 in clevis 165, opening 177 in second
clevis 176, and through the roller bearing 143 to connect the bearing linkage 160, the
pivot linkage 170, and the roller bearing 143 together. In addition, a second roller
bearing 145 may be mounted within the forward slot 154 of the slide linkage 150.
The second roller bearing 145 may contact and roll along an interior guide surface
125 located on the first member 118 of the housing 110 as shown in FIG. 7. In some
examples, the length of the bearing linkage 160 and the length of the pivot linkage
170 may be substantially the same length, or within 10 percent of the length of each
other. The length of the bearing linkage 160 and the pivot linkage 170 may be
defined as the distance between the center of the holes 264 and 266 of the bearing
linkage 160 and the distance between the center of the holes 275 and 277 of the pivot
linkage 170.

[0075] The lever 130 may have a first end 131, a second end 132, and a lever body 133 that
extends from the first end 131 to the second end 132. The first end 131 of the lever
130 may be pivotally engaged to the housing 110 using pin 146 at a location that is aft
of the of the pin 144 that connects the pivot linkage 170 and slide linkage 150
together, or the pin 146 may be located nearer the second end 112 of the housing than
the first end 111 of the housing 110. Alternatively, the lever 130 may be pivotally

attached to the housing 110 in other locations, such as pivotally attaching the lever
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130 nearer the first end 111 of the housing 110 than the second end 112. The first end
131 of the lever body 133 may be enclosed in the interior cavity 114 within the
housing 110 while a portion of the lever body 133 may extend through a lower
opening 116 in a lower portion of the housing 110 such that a portion of the lever
body 133 is exposed outside of the housing 110. Alternatively or optionally, the lever
130 may be pivotally attached to the housing 110 where the lever 130 is located
completely outside of the housing 110.

[0076] The lever body 133 may include a pocket 135 with a bottom surface 136, such that the
roller bearing 143 may contact the bottom surface 136. As the lever 130 rotates
toward the interior cavity 114, the bottom surface 136 may exert a force on the roller
bearing 143 causing the second end 162 of the bearing linkage 160 and the second
end 172 of the pivot linkage 170 to move towards the slide linkage 150 causing the
slide linkage 150 to move toward from a side opening 115 of the housing 110. As the
slide linkage 150 moves toward the side opening 115, the piston 12 pushes the
hydraulic fluid within the hydraulic brake system 10 causing the brakes to engage.

[0077] The housing 110 having a first end 111, a second end 112 opposite the first end 111,
and a housing body 113 extending between the first end 111 and the second end 112.
The first end 111 may have a side opening 115 that extends into an interior cavity
114, and a lower opening 116 on a lower portion of the housing 110 that also extends
into the interior cavity 114. The side opening 115 may have a cylindrical shape that
defines longitudinal axis 104 of the grip assembly 102. The housing 110 may also
have a recess 117 formed at the first end 111 that is coaxial with the longitudinal axis
104. Recess 117 may receive a portion a tubular member of the handlebar 22 to
connect the grip assembly 102 to the vehicle 20. The housing 110 may have a pair of
opposing flanges 124 spaced on either side of an opening 126 that extends into recess
117. A pair of mechanical fasteners 128 may extend through openings in the flanges
to secure the grip assembly 102 onto the tubular member of the vehicle 20.

[0078] The housing body 113 may include a first member 118 and a second member 119 that
are releasably joined together. For example, the first member 118 and second
member 119 may be releasably joined using mechanical fasteners 121 as in the
illustrated example to allow for disassembly and any maintenance or repairs. The first
member 118 may have a curved upper outward facing surface 120 and form the side
opening 115 and an upper portion of the interior cavity 114. The second member 119

may have a curved lower outward facing surface and form the lower opening 116 and
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a lower portion of the interior cavity 114. In addition, the lower member 119 may be
pivotally connected to the lever 130 and also have an opening to receive pin 142 to fix
the location of the first end of the pivot linkage 170. The interior cavity 114 may be
formed when the first member 118 and the second member 119 are joined together.
An edge 127 of the lower opening 116 may contact a portion of the lever body 133 to
provide a stop to limit rotation of the lever 130 in a direction away from the interior
cavity 114.

[0079] In addition, the first member 118 of the housing may have a recess 122 along the first
member 118 that may be configured to receive a flexible or polymer coating to
enhance the feel of the grip assembly 102. In some examples, a removable covering
may be fitted over the entire grip assembly 102 or over a majority of the grip
assembly 102 to enhance the feel of the grip assembly 102. The removable covering
may act as a moisture and dust barrier to keep unwanted moisture and debris from the
interior components of the grip assembly 102.

[0080] As best illustrated in FIGS. 11A-11C, the lever 130 may be rotated toward the interior
cavity 114 of the housing 110 causing the slide linkage 150 to move linearly toward
the opening 115 of the housing 110. In the illustrated examples in FIGS. 11A-11C,
the housing 110 is removed to illustrate the linkage assembly 140 movement. In FIG.
11A, the lever 130 and linkage assembly 140 are in a normal or rest position. In FIG.
11B, the lever 130 has received a force, F, causing the lever 130 to rotate upward
towards the slide linkage 150. As the lever 130 moves upwards, the roller bearing
143 begins to roll along the bottom surface 136 of the pocket 135 and the second end
162 of the bearing linkage 160 and the second end of the pivot linkage 170 begin to
move upward. The upward movement of second ends 162, 172 causes the slide
linkage 150 to move horizontally as the first end 171 of the pivot linkage 170 moves
rearward within the rear slot 156. Because end 171 of the pivot linkage 170 is fixed
to the housing 110, the slide linkage 150 moves towards the opening 115 of the
housing beginning to push the fluid in the hydraulic line while also compressing
spring 148 within the hydraulic line 14. As shown in FIG. 11C, the rear slot 156 acts
as a stop for the slide linkage 150 as well as a stop for the lever’s upward movement,
such that a length of the rear slot 156 may determine the length of horizontal
movement of the slide linkage 150. In this fully extended condition, the brakes of the
vehicle may be fully engaged. Additionally, the angle between the pivot linkage 170

and the bearing linkage 160 may be greater in the fully extended condition as
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compared to the rest condition. As the force is removed from the lever 130, the spring
148 that was compressed when the brakes were engaged, exerts a force to return the
linkage assembly 140 back to its rest condition.

[0081] The components for the grip assembly 102 such as the linkage members 150, 160, 170
as well as the lever 130 and housing members 118, 119 may be formed from metallic
materials such as but not limited to aluminum, magnesium, steel, or non-metallic
materials such as a polymeric material, carbon based composites, or other lightweight
material. The components may be formed from known process such as molding,
casting, forging, machining, or other methods known to one skilled in the art.

[0082] FIGS. 12-14C illustrate an example lever system 200 that is arranged as a grip
assembly 202 to activate a cable braking system 10 of a vehicle 20. For the example
of FIGS. 12-14C, the features are referred to using similar reference numerals under
the “2xx” series of reference numerals, rather than “1xx” as used in the embodiment
of FIGS. 1-11C. Accordingly, certain features of the grip assembly 202 that were
already described above with respect to grip assembly 102 of FIGS. 1-11C may be
described in lesser detail, or may not be described at all. Grip assembly 202 may be
connected to a brake system 10 that is arranged as a cable oriented brake system 10
with a cable 32 routed inside the handlebar 22 such that the cable 32 is not externally
visible at the intersection of the grip assembly 202. The grip assembly 202 may
include a housing 210, a lever 230, and a linkage assembly 240, where the lever 230
may be at least partially located within an interior cavity 214 of the housing 210. The
linkage assembly 240 may include three primary linkage members such as a slide
linkage 250, a bearing linkage 260, and a pivot linkage 270, where the linkage
members are pivotally engaged with each other. For example, the slide linkage 250
may be pivotally engaged with the bearing linkage 260 and the pivot linkage 270,
while the bearing linkage 260 and the pivot linkage 270 may be pivotally engaged
with each other. The lever 230 may also be pivotally attached to the housing 210
such that when a user applies a force to the lever 230, the lever 230 rotates toward the
interior cavity 214 of the housing 210. As the lever 230 rotates toward the interior
cavity 214, a portion of the bearing linkage 260 and a portion of the pivot linkage 270
both move toward the slide linkage 250 causing the slide linkage 250 to move along a
longitudinal axis 204 of the grip assembly 202.

[0083] As shown in FIG. 13, the linkage assembly 240 may include three primary linkage

members. In this example, the slide linkage 250 may have a first end 251, a second
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end 252, and a slide linkage body 253 extending between the first end 251 and the
second end 252. Similarly, the bearing linkage 260 may have a first end 261, a
second end 262 opposite the first end 261, and bearing linkage body 263 extending
between the first end 261 and the second end 262, and the pivot linkage 270 may have
a first end 271, a second end 272 opposite the first end 271, and pivot linkage body
273 extending between the first end 271 and the second end 272. In some examples,
the first end 251 of the slide linkage 250 may have a receiver 259 that is configured to
receive an engaging member 34 of the cable 32 of the cable braking system 10. The
linkage assembly 240 may be arranged such that the first end 261 of the bearing
linkage 160 is pivotally connected nearer the second end 252 of the slide linkage 250
than the first end 251 of the slide linkage 250. The first end 261 of the bearing
linkage 260 may be received in a rear slot 256. Rear slot 256 may extends through an
upper and lower surface of the slide linkage body 253 and may have the form of a
clevis. In addition, the first end 261 of the bearing linkage may have an opening 264
that receives a pin 242 that extends through the opening 264 and through an opening
255 of the slide linkage body 253 to pivotally connect the bearing linkage 260 to the
slide linkage 250. Pin 242 may also connect the slide linkage 250 and the bearing
linkage 260 to the housing 210. By fixing the pin 242 to the housing 210, the slide
linkage 250 may move relative to the housing 210. Further the pivot linkage 270 may
be pivotally and slidably connected to the slide linkage 250 nearer the first end 251 of
the slide linkage 250 than the second end 252. The pivot linkage body 273 may have
a first clevis 274 at the first end 271 that receives a portion of the slide linkage body
253. The pivot linkage body 273 may be connected to the slide linkage 250 with a pin
241 that extends through an opening 275 in the first clevis 274 of the pivot linkage
270 through a forward slot 254. Forward slot 254 may extend through the front and
rear surfaces of the slide linkage body 253. The second end 262 of the bearing
linkage body may have a clevis 265 that receives a roller bearing 243, and the second
end 272 of the pivot linkage 270 may have a second clevis 276 that receives the
second end 262 of the bearing linkage 260. Pin 244 may extend through opening 266
in clevis 265, opening 277 in second clevis 276, and through the roller bearing 243 to
connect the bearing linkage 260, the pivot linkage 270, and the roller bearing 243
together. In addition, a second roller bearing 245 may be mounted within the rear slot
256 of the slide linkage 250. The second roller bearing 145 may contact and roll

along an interior surface of the lever 230.
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[0084] The lever 230 may have a first end 231, a second end 232, and a lever body 233 that
extends from the first end 231 to the second end 232. The first end 231 of the lever
230 may be pivotally engaged with the housing 210 at a location that is aft of the pin
242 that connects the bearing linkage 260 and slide linkage 250 together. The first
end 231 of the lever body 233 may be enclosed in the interior cavity 214 within the
housing 210 while a portion of the lever body 233 may extend through a lower
opening 216 in a lower portion of the housing 210. The lever body 233 may include a
pocket 235 with a bottom surface 236, such that the roller bearing 243 may contact
the bottom surface 236. As the lever 230 rotates toward the interior cavity 214, the
bottom surface 236 may exert a force on the roller bearing 243 causing the second end
262 of the bearing linkage 260 and the second end 272 of the pivot linkage 270 to
move towards the slide linkage 250 causing the slide linkage 250 to move away from
a side opening 215 of the housing 210. As the slide linkage 250 moves away the side
opening 215 pulling the cable 32 causing the braking system 10 to engage a wheel 25
on the vehicle 20.

[0085] The housing 210 having a first end 211, a second end 212 opposite the first end 211,
and a housing body 213 extending between the first end 211 and the second end 212.
The first end 211 may have a side opening 215 that extends into an interior cavity
214, and a lower opening 216 on a lower portion of the housing 210 that also extends
into the interior cavity 214. The side opening 215 may have a cylindrical shape that
defines longitudinal axis 204 of the grip assembly 202. The housing 210 may also
have a recess 217 formed at the first end 211 that is coaxial with the longitudinal axis
204. Recess 217 may receive a portion a tubular member of the handlebar 22 to
connect the grip assembly 202 to the brake system 10 of the vehicle 20. The housing
body 213 may include a first member 218 and a second member 219 that are
releasably joined together. The first member 218 may have a curved upper outward
facing surface and form the side opening 215 and an upper portion of the interior
cavity 214. The second member 219 may have a curved lower outward facing
surface and form the lower opening 216 and a lower portion of the interior cavity 214.
The interior cavity 214 may be formed when the first member 218 and the second
member 219 are joined together. An edge 227 of the lower opening 216 may contact
a portion of the lever body 233 to provide a stop to limit rotation of the lever 230 in a

direction away from the interior cavity 214.
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[0086] As best illustrated in FIGS. 14A-14C, the lever 230 may be rotated toward the interior
cavity 214 of the housing 210 causing the slide linkage 250 to move linearly away the
opening 215 of the housing 210. In the illustrated examples in FIGS. 14A-14C, the
housing 210 is removed to illustrate the linkage assembly 240 movement. In FIG.
14A, the lever 230 and linkage assembly 240 are in a normal or rest position. In FIG.
14B, the lever 230 has received a force, F, causing the lever 230 to rotate upward
towards the slide linkage 250. As the lever 230 moves upwards, the roller bearing
243 begins to roll along the bottom surface 236 of the pocket 235 and the second end
262 of the bearing linkage 260 and the second end 272 of the pivot linkage 270 begin
to move upward. The upward movement of second ends 262, 272 causes the slide
linkage 250 to move horizontally away from the side opening 215 pulling the cable 32
into the housing 210. As the slide linkage 250 moves, the forward slot 254 moves
relative to first end 271 of the pivot linkage 270. As shown in FIG. 11C, the forward
slot 254 acts as a stop for the slide linkage 250 as well as a stop for the lever’s upward
movement, such that a length of the forward slot 254 may determine the length of
horizontal movement of the slide linkage 250. In this fully extended condition, the
brakes of the vehicle may be fully engaged. Additionally, the angle between the pivot
linkage 270 and the bearing linkage 260 may be greater in the fully extended
condition as compared to the rest condition.

[0087] FIGS. 15-20 illustrate another exemplary grip assembly 302 with a lever system 300
arranged to activate a cable braking system 10 of a vehicle 20. For the example of
FIGS. 15-19, the features are referred to using similar reference numerals under the
“3xx” series of reference numerals, rather than “I1xx” as used in the embodiment of
FIGS. 1-11C and reference numerals “2xx” as used in the embodiment of FIGS. 12-
14C. Accordingly, certain features of the grip assembly 302 that were already
described above with respect to grip assembly 102 of FIGS. 1-11C and grip assembly
202 of FIGS. 12-14C may be described in lesser detail, or may not be described at all.
Grip assembly 302 may be connected to a brake system 10 that is arranged as a cable
oriented brake system 10 with a cable 32 routed inside the handlebar 22 such that the
cable 32 may not be externally visible at the intersection of the grip assembly 302.
The grip assembly 302 may have a top side 304, a bottom side 306 opposite the top
side 304, an outboard end 308, and an inboard end 309 opposite the outboard end 308.
The grip assembly 302 may include a housing 310, a lever 330, and a linkage

assembly 340, where the lever 330 may be at least partially located within an interior
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cavity 314 of the housing 310 and extend below a bottom edge of the housing 310.
The linkage assembly 340 may include a pair of linkage members such as a bearing
linkage 360 and a pivot linkage 370, where the bearing linkage 360 may be pivotally
engaged at a pivot connection 346 with the pivot linkage 370. The lever 330 may be
pivotally attached to the housing 310 at a lever pivot 334 that is spaced a
predetermined distance from a first end 331 of the lever 330. The lever 330 may have
a contact region 335 arranged on an interior surface of the lever body 333 between the
lever pivot 334 and the first end 331, where the contact region 335 may contact a stop
390 to prevent rotational movement of the lever 330 toward the housing 310 when an
upward force is applied to the inboard region 337 of the lever 330. The contact region
335 may comprise a boss 339 or raised surface on an interior surface of the lever body
333. In some examples, the contact region 335 may be reinforced with a coating or
other surface treatment to improve its durability. The stop 390 may positioned on the
inboard end 311 of the housing 310 and in some examples may be integrally formed
with the housing 310. Optionally, a clamp 395 may be attached to the inboard end
311 of the housing 310 and extend around a majority of the inboard end 311 of the
housing 310 to help secure housing 310 to the handlebar 22 of the vehicle 20. In
some examples, the clamp 395 may be integrally formed with the housing 310. The
clamp 395 may include the stop 390 that contacts the contact region 335 to prevent
rotational movement of the lever 330 when a force is applied to an inboard region 337
of the lever 330, where the inboard region 337 may be the region between the lever
pivot 334 and the inboard end 311. The clamp 395 may be secured to the housing 310
using a clamp fastener 396. The lever pivot 334 location may allow for a user to keep
their hand on the brake lever 330 at all times to help improve the safety for a user,
where an index finger and middle finger of the user may be located inboard of the
lever pivot 334 on the inboard region 337 and a ring finger and pinky finger of a user
may be located outward of the lever pivot 334 on the outboard region 338. Thus,
when a user applies a force to the inboard region 337 of the brake lever 330 (e.g.,
when a user squeezes the lever 330 with an index and middle finger inboard of the
lever pivot 334 between the first end 331 and the lever pivot 334), the interaction
between the contact region 335 and the stop 390 prevents rotational movement of the
lever 330 toward the inboard end 311 to prevent any accidental braking. To apply a
braking force, a user may apply a force to the outboard region 338 of the lever 330

outboard of the lever pivot 334 (e.g., when a user squeezes the lever 330 outboard of
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the lever pivot 334 between the second end 332 and the lever pivot 334), the lever 330
may rotate toward the interior cavity 314 of the housing 310. As the lever 330 rotates
toward the interior cavity 314, an interior bearing surface 336 of the lever 330 may
push against the pivot connection 346 causing the pivot connection 346 to move
upward toward an upper interior surface 317 of the housing 310 causing a first end
361 of the bearing linkage 360 to move toward an outboard end 312 of the housing
310 which pulls the cable 32 in an outboard direction to engage the brakes of the
vehicle 20. In some examples, the interior bearing surface 336 of the lever 330 may
have a convex or angled shape that causes the pivot connection 346 to move upward
and outward when the lever 330 rotates toward the interior cavity 314. Alternatively,
the lever 330 may be arranged such that the outboard region 338 includes the contact
region 335 to prevent rotation toward the housing 310 when an upward force is
applied to the outboard region 338 and the lever 330 is able to rotate toward the
housing 310 when a force is applied to the inboard region 337 to cause the braking
system to engage with a wheel 25 of a vehicle.

[0088] As shown in FIG. 18-20, the linkage assembly 340 may include a pair of linkage
members. In this example, the bearing linkage 360 may have a first end 361, a second
end 362 opposite the first end 361, and bearing linkage body 363 extending between
the first end 361 and the second end 362, and the pivot linkage 370 may have a first
end 371, a second end 372 opposite the first end 371, and pivot linkage body 373
extending between the first end 371 and the second end 372. The pivot connection
346 may connect the second end 362 of the bearing linkage 360 and the second end
372 of the pivot linkage. The first end 371 of the pivot linkage 370 at a linkage
connection 379 location may be pivotally connected to the housing 310 (or a fixed
insert installed into the housing 310). The linkage connection 379 may be located
inboard of the lever pivot 334. In some examples, the pivot connection 346 may
include a roller bearing to allow the pivot connection 346 to roll and move smoothly
along the interior bearing surface 336 of the lever 330. In some examples, the first
end 361 of the bearing linkage 360 may be configured to connect directly to the cable
32 via a cable anchor 392 attached to the bearing linkage 360, or the cable 32 may be
indirectly connected to the bearing linkage 360 such that movement of the first end
361 also moves the cable 32. The first end 361 of the bearing linkage 360 may also
include a roller bearing connected such that the roller bearing may contact and roll

along an upper interior surface 317 of the housing 310. In addition, the linkage
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connection 379 and pivot connection 346 may include a pinned connection that may
include a clevis and/or a receiver to allow the linkages 360, 370 to freely rotate
relative.

[0089] The housing 310 having a first or inboard end 311, a second or outboard end 312
opposite the inboard end 311, and a housing body 313 extending between the inboard
end 311 and the outboard end 312. The inboard end 311 may have a side opening 315
that extends into an interior cavity 314, and a lower opening 316 on the housing 310
that also extends into the interior cavity 314. The side opening 315 may have a
cylindrical shape that defines longitudinal axis 303 of the grip assembly 302. The
side opening 315 of housing 310 may receive a portion a tubular member of the
handlebar 22 to connect the grip assembly 302 to the brake system 10 of the vehicle
20. The outboard end 312 of the housing 310 may include an access opening 319 to
allow access to the interior cavity 314 of the housing 310. The housing body 313 may
be formed as a unitary member or may be formed from a plurality of members that
may be releasably or permanently joined together. The housing 310 may have a
curved upper outward facing surface opposite the lower opening316. In addition, the
housing 310 may have a curved side surfaces extending downward from the upper
outward facing surface toward the lower opening 316.

[0090] The lever 330 may have a first end 331, a second end 332, and a lever body 333 that
extends from the first end 331 to the second end 332. The lever body 333 may
include a bottom wall with an outward facing surface that extends from a first end 331
of the lever 330 to the second end 332 of the lever 330, a pair of lever side walls
extending upward from the bottom wall, and an end wall that extends between the
bottom wall and the lever side walls at the second end 332. As discussed above, the
lever 330 may be pivotally engaged with the housing 310 at lever pivot 334. Lever
pivot 334 may be located inboard of the pivot connection 346 of the bearing linkage
360 and the pivot linkage 370. As discussed above, the lever 330 may be pivotally
attached to the housing 310 at a lever pivot 334 that is spaced a predetermined
distance from an inboard end 311 of the lever 330. The predetermined distance may
be approximately 50 percent of an overall length of the lever 330, where the overall
length of the lever 330 is the distance from a first end 331 to the second end 332. In
some examples, the predetermined distance may be within a range of 25 percent and
50 percent of the overall length of the lever 330, or within a range of 35 percent and

45 percent of the overall length of the lever 330. Optionally, the predetermined
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distance may be within a range of 10 percent and 90 percent of the overall length of
the lever 330, or within a range of 25 percent and 75 percent of the overall length of
the lever 330. In addition, the inboard end 331 of the lever 330 may be spaced further
inboard (i.e., towards the handlebar) than an inboard end 311 of the housing 310.
Further, the lever pivot 334 may be located less than 50 percent of a length of the
housing defined as the distance from an inboard end 311 of the housing 310 to an
outboard end 312 of the housing 310. A portion of the lever body 333 may be
enclosed in the interior cavity 314 of the housing 310 while a portion of the lever
body 333 may extend through a lower opening in the housing 310. As discussed
above, the interior bearing surface 336 may have a contoured shape that may have a
curved convex shape or an angled shape (relative to a longitudinal axis 303 of the
housing 310) that contacts and pushes against the pivot connection 346 causing the
pivot connection 346 to move upward and/or outward when the lever 330 rotates
toward the interior cavity 314. The interior bearing surface 336 may be integrally
formed with the lever 330. In some examples, the interior bearing surface 336 may be
a separate component such as a pin connected to the lever 330 where the pin contacts
the roller bearing at pivot connection 346. As the pivot connection 346 moves
upward toward (or upward and outward) the upper interior surface 317, the first end
361 of the bearing linkage 360 may move away from a side opening 315 of the
housing 310 pulling the cable 32 of the braking system 10, which causes the brakes to
engage a wheel 25 on the vehicle 20. In addition, when the outboard region 338 of
the lever 330 moves toward the housing 310, the inboard region 337 may move away
from the housing 310.

[0091] As best illustrated in FIGS. 18-19, a force, F, applied to the lever 330 between the
second end 332 and the lever pivot 334 may cause the lever 330 to rotate toward the
interior cavity 314 of the housing 310. As the lever 330 rotates, the first end 261 of
the bearing linkage 260 may move linearly away from the side opening 315 of the
housing 310 toward an outboard end 312 of the housing 310. In FIG. 17, the lever
330 and linkage assembly 340 are in a normal or rest position. In FIG. 18, the lever
330 has received a force, F, causing the lever 330 to rotate upward toward an interior
cavity 314 of the housing 310 to an engaged position. As the lever 330 moves
upwards, the pivot connection 346 begins to move along the interior bearing surface
336 of the lever 330 (i.e., the second end 362 of the bearing linkage 360 and the

second end 372 of the pivot linkage 370 begin to move upward or upward and
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outboard). The movement of pivot connection 346 causes the first end 361 of the
bearing linkage 360 to move linearly away from the side opening 315 pulling the
cable 32 into the housing 310. As the first end 361 of the bearing linkage 360 pulls
the cable 32 into the housing 310, the brakes may engage with a wheel 25 of the
vehicle 20. Once the force, F, is removed the tension from the cable 32 pulls the
linkage assembly 340 back to the normal or rest position as shown in FIG. 18.

[0092] FIGS. 21-25 illustrate another exemplary grip assembly 402 with a lever system 400
arranged to activate a cable braking system 10 of a vehicle 20. For the example of
FIGS. 21-25, the features are referred to using similar reference numerals under the
“4dxx” series of reference numerals, rather than “1xx” as used in the embodiment of
FIGS. 1-11C, reference numerals “2xx” as used in the embodiment of FIGS. 12-14C,
and reference numerals under “3xx” as used in the embodiment of FIGS. 15-20.
Accordingly, certain features of the grip assembly 402 that were already described
above with respect to grip assemblies 102, 202, and 302 may be described in lesser
detail, or may not be described at all. Grip assembly 402 may be connected to a brake
system 10 that is arranged as a cable oriented brake system 10 with a cable 32 routed
inside or outside the handlebar 22. The grip assembly 402 may include a housing
410, a lever 430, and a bearing linkage 460, where the lever 430 may be at least
partially located within an interior cavity 414 of the housing 410. The bearing linkage
460 may be pivotally engaged at a linkage pivot 447 with the lever 430. As in other
examples, the lever 330 may be pivotally attached to the housing 410 at a lever pivot
434 that is spaced a predetermined distance from a first end 431 of the lever 430. The
lever 430 may have a contact region 435 between the lever pivot 434 and the first end
431, where the contact region 435 may contact a stop 490 to prevent rotational
movement toward an inboard end 411 of the housing 410. The stop 490 may
positioned on the housing 410 and in some examples may be integrally formed with
the housing 410. Optionally, a clamp 495 may be attached to the housing 410 and
extend around a majority of the first end 411 of the housing 410 to help secure
housing 410 to the handlebar 22 of the vehicle 20. The clamp 495 may include the
stop 490 that contacts the contact region 435 to prevent rotational movement of the
lever 430 when a force is applied to the inboard region 437. The lever pivot 434
location may allow for a user to keep their hand on the brake lever 430 at all times to
help improve the safety for a user, where an index finger and middle finger of a user

may be located inboard of the lever pivot 434 on the inboard region 437 and a ring
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finger and pinky finger of a user may be located outward of the lever pivot 434 on the
outboard region 438. Thus, when a user applies a force to the inboard region 437 of
the brake lever 430 (e.g., when a user squeezes the lever 430 with an index and
middle finger inboard of the lever pivot 434 between the first end 431 and the lever
pivot 434), the interaction between the contact region 435 and the stop 490 prevents
rotational movement of the lever 430 to prevent any accidental braking. To apply a
braking force, a user may apply a force, F, to the outboard region 438 of the lever 430
(e.g., when a user squeezes the lever 430 outboard of the lever pivot 434 between the
second end 432 and the lever pivot 434), the lever 430 may rotate toward the interior
cavity 414 of the housing 410. As the outboard region 438 of the lever 430 rotates
toward the interior cavity 414, the first end 461 of the bearing linkage 460 moves
away from the first end 411 of the housing 410 causing a brake system 10 of the
vehicle 20 to engage a wheel 25 of the vehicle 20. When engaging the brakes, the
first end 461 of the bearing linkage 460 may move toward an outboard end 412 of the
housing 410 which pulls the cable 32 in an outboard direction.

[0093] As shown in FIGS. 21-25, the bearing linkage 460 may have a first end 461, a second
end 462 opposite the first end 461, and bearing linkage body 463 extending between
the first end 461 and the second end 462, where the first end 461 may include a roller
bearing where the roller bearing may contact and roll along an interior surface 417 of
the housing 410 and the second end 462 may be pivotally connected to the lever 430
at the linkage pivot 447. The linkage pivot 447 may be a pinned connection where
the bearing linkage 460 may engage the lever 430. In some examples, the first end
461 of the bearing linkage 460 may be configured to connect directly to the cable 32
via a cable anchor 492, or the cable 32 may be indirectly connected to the bearing
linkage 460 such that movement of the first end 461 also moves the cable 32. The
interior surface 417 of the housing 410 may face the lower opening 416 of the
housing 410 and be angled relative to an upper edge of the housing 410 (i.e., a plane
parallel to the uppermost longitudinal edge of a top surface of the housing 410),
where a distance from an outboard end 418 of the interior surface 417 may be closer
to the upper edge of the housing than an inboard end of the interior surface 417. In
addition, the pivotal connection between the bearing linkage 460 and the cable anchor
492 may include a pinned connection that may include a clevis and/or a receiver to
allow the bearing linkage 460 and the cable anchor 492 to rotate relative to each other.

As another option, a disc 498 may be arranged on either or both sides of the cable

26



WO 2023/044421 PCT/US2022/076553

anchor 492 to allow the first end 461 of the bearing linkage 460 to roll along interior
surface 417 as shown in FIG. 22.

[0094] The housing 410 having a first or inboard end 411, a second or outboard end 412
opposite the inboard end 411, and a housing body 413 extending between the inboard
end 411 and the outboard end 412. The inboard end 411 may have a side opening 415
that extends into an interior cavity 414, and a lower opening 416 on the housing 410
that also extends into the interior cavity 414. The outboard end 412 of the housing
410 may include an access opening 419 to allow access to the interior cavity 414 of
the housing 410. As discussed in more detail below, the housing 410 may also
include an aperture 493 to route cable 32 through the housing 410 and a cable casing
receiver 494 to receive the cable casing 36.

[0095] The lever 430 may have a first end 431, a second end 432, and a lever body 433 that
extends from the first end 431 to the second end 432. As discussed above, the lever
430 may be pivotally engaged with the housing 410 at lever pivot 434. Lever pivot
434 may be located inboard of the linkage pivot 447 that connects the bearing linkage
460 and the lever 430. The lever 430 may be pivotally attached to the housing 410 at
a lever pivot 434 that is spaced a predetermined distance from a first end 431 of the
lever 430. The predetermined distance may be approximately 50 percent of an overall
length of the lever 430, where the overall length of the lever 430 is the distance from a
first end 431 to the second end 432. In some examples, the predetermined distance
may be within a range of 25 percent and 50 percent of the overall length of the lever
430, or within a range of 35 percent and 45 percent of the overall length of the lever
430. Optionally, the predetermined distance may be within a range of 10 percent and
90 percent of the overall length of the lever 430, or within a range of 25 percent and
75 percent of the overall length of the lever 430. A portion of the lever body 433 may
be enclosed in the interior cavity 414 of the housing 410 while a portion of the lever
body 433 may extend through a lower opening 416 in the housing 410. As the first
end 461 of the bearing linkage 460 moves upward and outward along the interior
surface 417, the first end 461 of the bearing linkage 460 may pull the cable 32 of the
braking system 10, which causes the brakes to engage a wheel 25 on the vehicle 20.

[0096] As best illustrated in FIGS. 21 and 25, a force, F, applied to the lever 430 between the
second end 432 and the lever pivot 434 may cause the lever 430 to rotate toward the
interior cavity 414 of the housing 410. As the lever 430 rotates, the first end 461 of

the bearing linkage 460 may move linearly upward and outward away from the side
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opening 415 of the housing 410 toward an outboard end 412 of the housing 410. In
FIG. 21, the lever 430 and bearing linkage 460 are in a normal or rest position. In
FIG. 25, the lever 430 has received a force, F, causing the lever 430 to rotate upward
toward an interior cavity 414 of the housing 410 to an engaged position. As the lever
430 moves upwards, the first end 461 of the bearing linkage 460 may move upward
and outboard pulling the cable 32 into the housing 410. As the first end 461 of the
bearing linkage 460 pulls the cable 32 into the housing 410, the brakes may engage
with a wheel 25 of the vehicle 20. Once the force, F, is removed the tension from the
cable 32 pulls the bearing linkage 460 back to the normal or rest position.

[0097] FIGS. 26-30 illustrate another exemplary grip assembly 502 with a lever system 500
arranged to activate a cable braking system 10 of a vehicle 20. For the example of
FIGS. 26-30, the features are referred to using similar reference numerals under the
“5xx” series of reference numerals, rather than “I1xx” as used in the embodiment of
FIGS. 1-11C, reference numerals “2xx” as used in the embodiment of FIGS. 12-14C,
reference numerals under “3xx” as used in the embodiment of FIGS. 16-20, and
reference numerals under “4xx” as used in the embodiment of FIGS. 21-25.
Accordingly, certain features of the grip assembly 502 that were already described
above with respect to grip assemblies 102, 202, 302, and 402 may be described in
lesser detail, or may not be described at all. Grip assembly 502 may be connected to a
brake system 10 that is arranged as a cable oriented brake system 10 with a cable 32
routed inside or outside the handlebar 22. The grip assembly 502 may include a
housing 510, a lever 530, a bearing linkage 560 and a swing linkage 580, where the
lever 530 may be at least partially located within an interior cavity 514 of the housing
510. The bearing linkage 560 may be pivotally connected at a first linkage pivot 547
with the lever 530 and also pivotally connected with the swing linkage 580 at a
second linkage pivot 548. The swing linkage 580 may also be pivotally connected the
housing 510. As in other examples, the lever 530 may be pivotally attached to the
housing 510 at a lever pivot 534 that is spaced a predetermined distance from an
inboard end 531 of the lever 530. The lever 530 may have a contact region 535
between the lever pivot 534 and the first end 531, where the contact region 535 may
contact a stop 590 to prevent rotational movement toward the inboard end 511 of the
housing 510. The stop 590 may positioned on the housing 510 and in some examples
may be integrally formed with the housing 510. Optionally, a clamp 595 may be
attached to the housing 510 and extend around a majority of the first end 511 of the
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housing 510 to help secure housing 510 to the handlebar 22 of the vehicle 20. The
clamp 595 may include the stop 590 that contacts the contact region 535 to prevent
rotational movement of the lever 530 when a force is applied to the inboard region
537. The lever pivot 534 location may allow for a user to keep their hand on the
brake lever 530 at all times to help improve the safety for a user, where an index
finger and middle finger of a user may be located inboard of the lever pivot 534 on
the inboard region 537 and a ring finger and pinky finger of a user may be located
outward of the lever pivot 534 on the outboard region 538. Thus, when a user applies
a force to the inboard region 537 of the brake lever 530 (e.g., when a user squeezes
the lever 530 with an index and middle finger inboard of the lever pivot 534 between
the first end 531 and the lever pivot 534), the interaction between the contact region
535 and the stop 590 prevents rotational movement of the lever 530 to prevent any
accidental braking. To apply a braking force, a user may apply a force, F, to the
outboard region 538 of the lever 530 (e.g., when a user squeezes the lever 530
outboard of the lever pivot 534 between the second end 532 and the lever pivot 534),
the lever 530 may rotate toward the interior cavity 514 of the housing 510. As the
outboard region 538 of the lever 530 rotates toward the interior cavity 514, the second
end 562 of the bearing linkage 560 may move away from the first end 511 of the
housing 510 causing a brake system 10 of the vehicle 20 to engage a wheel 25 of the
vehicle 20. When engaging the brakes, the second end 562 of the bearing linkage 560
may move toward an outboard end 512 of the housing 510 which pulls the cable 32 in
an outboard direction.

[0098] As shown in FIGS. 26-30, the linkage assembly 540 may include a bearing linkage
560 and a swing linkage 580. The bearing linkage 560 may have a first end 561, a
second end 562 opposite the first end 561, and bearing linkage body 563 extending
between the first end 561 and the second end 562. Similarly, the swing linkage 580
may include a first end 581, a second end 582, and a swing linkage body 583. The
first end 561 may be pivotally connected to the lever 530 at a first linkage pivot 547,
and the second end 562 may be pivotally connected to a first end 581 of the bearing
linkage 580 at a second linkage pivot 548. A second end 582 of the swing linkage
580 may be pivotally connected to an interior surface within the interior cavity 514 of
the housing 510. In some examples, the second end 562 of the bearing linkage 560
may be configured to connect directly to the cable 32 via a cable anchor 592, or the

cable 32 may be indirectly connected to the bearing linkage 560 such that movement
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of the second end 562 also moves the cable 32. In addition, the linkage pivots 547,
548, 549 may be a pivotal connection that includes a pinned connection that may
include a clevis and/or a receiver. For example, as shown in FIG. 27, linkage pivot
548 includes a clevis and pinned connection to allow the bearing linkage 560 and the
cable anchor 592 to rotate relative to each other.

[0099] The housing 510 having a first or inboard end 511, a second or outboard end 512
opposite the inboard end 511, and a housing body 513 extending between the inboard
end 511 and the outboard end 512. The inboard end 511 may have a side opening 515
that extends into an interior cavity 514, and a lower opening 516 on the housing 510
that also extends into the interior cavity 514. The outboard end 512 of the housing
510 may include an access opening 519 to allow access to the interior cavity 514 of
the housing 510. As discussed in more detail below, the housing 510 may also
include an aperture 593 to route cable 32 through the housing 510 and a cable casing
receiver 594 to receive the cable casing 36.

[00100] The lever 530 may have a first end 531, a second end 532, and a lever body
533 that extends from the first end 531 to the second end 532. As discussed above,
the lever 530 may be pivotally engaged with the housing 510 at lever pivot 534.
Lever pivot 534 may be located inboard of the first linkage pivot 547 that connects
the bearing linkage 560 and the lever 530 and also inboard of the second and third
linkage pivots 548, 549. The lever 530 may be pivotally attached to the housing 510
at a lever pivot 534 that is spaced a predetermined distance from a first end 531 of the
lever 530. The predetermined distance may be approximately 50 percent of an overall
length of the lever 530, where the overall length of the lever 530 is the distance from a
first end 531 to the second end 532. In some examples, the predetermined distance
may be within a range of 25 percent and 50 percent of the overall length of the lever
530, or within a range of 35 percent and 45 percent of the overall length of the lever
530. Optionally, the predetermined distance may be within a range of 10 percent and
90 percent of the overall length of the lever 530, or within a range of 25 percent and
75 percent of the overall length of the lever 530. A portion of the lever body 533 may
be enclosed in the interior cavity 514 of the housing 510 while a portion of the lever
body 533 may extend through a lower opening 516 in the housing 510.

[00101] As best illustrated in FIGS. 26 and 30, a force, F, applied to the lever 530
between the second end 532 and the lever pivot 534 may cause the lever 530 to rotate

toward the interior cavity 514 of the housing 510. As the lever 530 rotates, the second
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end 562 of the bearing linkage 560 may move upward and outboard away from the
side opening 515 of the housing 510 and toward an outboard end 512 of the housing
510. In FIG. 26, the lever 530 and bearing linkage 560 are in a normal or rest
position. In FIG. 30, the lever 530 has received a force, F, causing the lever 530 to
rotate upward toward an interior cavity 514 of the housing 510 to an engaged
position. As the lever 530 moves upwards, the second end 562 of the bearing linkage
560 may move outboard or upward and outboard pulling the cable 32 into the housing
510. As the second end 562 of the bearing linkage 560 pulls the cable 32 into the
housing 510, the brakes may engage with a wheel 25 of the vehicle 20. Once the
force, F, is removed the tension from the cable 32 pulls the bearing linkage 560 back
to the normal or rest position.

[00102] The grip assemblies 402, 502 may also include options to route the cable 32 of
the brake system 10 either through the handlebars 22 of the vehicle or outside of the
handlebars 22 as shown in FIGS. 31-34. While FIGS. 31-34 are illustrated using grip
assembly 502, this same cable routing also applies to grip assembly 402. This
flexibility of routing the cable 32 either inside or outside the handlebars allows for
existing vehicles 20 to be modified with the grip assemblies 402, 502. FIGS. 31-32
illustrate an option to route the brake cable 32 through the housing 510 and into the
handlebars 22 of the vehicle 20 in both a rest position in FIG. 31 and an engaged
position in FIG. 32. The housing 510 may include an aperture 593 that extends
through the interior cavity 514 and allows access to side opening 515. The aperture
593 may provide a path for the cable 32 to extend from the cable anchor 592 through
the aperture 593 and into the handlebar 22 and then to other brake components of the
brake system 10. The cable 32 may be sheathed in a cable casing 36 that may be
routed through the handlebar 22 and the opening 515. The cable casing 36 is then
received in a receiver 594 of the housing 510. The receiver 594 may be contiguous
with aperture 593 such that the cable 32 can extend through both the aperture 593 and
the receiver 594. The receiver 594 may have a larger diameter than the aperture 593
to receive the casing 36. The casing 36 may be secured into the receiver 594 using a
friction fit. In addition, the receiver 594 may include a tapered region 597 at one end
to help the installation of the casing 36 into the receiver 594. The tapered region 597
may form an asymmetric conical shape to help guide the casing 36 into the receiver

594 from different directions. The access opening 519 allows access to the grip
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assembly 502 to allow a user to feed the cable 32 through the outboard end 512 of the
housing 510.

[00103] FIGS. 33-34 illustrate an option to route the brake cable 32 outside of the
housing 510 and outside the handlebars 22 of the vehicle 20 in both a rest position in
FIG. 33 and an engaged position in FIG. 34. In FIGS. 33-34, the cable 32 may be
connected to the cable anchor 592 and routed through the lower opening 516 of the
housing 510. The cable 32 may also extend through an opening through a pin that
connects lever 530 and the housing 510 at the lever pivot 534. In addition, the cable
32 may extend through an aperture in the clamp 595. In addition, the clamp 595 may
have a receiver 598 that receives the cable casing 36. The cable casing 36 may be
secured via a friction fit with the receiver 598. The cable 32 may extend from the
cable anchor 592 through the lower opening 516 and outside the handlebar 22 and
then to other brake components of the brake system 10.

[00104] While the exemplary grip assemblies 302, 402, 502 as illustrated are
configured for a cable-type brake system, the grip assemblies 302, 402, 502 may be
configured to work with a hydraulic brake system similar to that described in grip
assembly 102 as described in more detail below. In a hydraulic brake system, the
bearing linkage may be arranged to have an end move inboard when the outboard
region of the lever is squeezed to move hydraulic fluid within a hydraulic brake
system. In some examples of grip assemblies for hydraulic braking systems described
herein, the distance an end of a linkage may be required to travel may be up to fifty
percent less to engage a hydraulic braking system as compared to a cable driven
braking system.

[00105] FIGS. 35-39 illustrate another exemplary grip assembly 602 with a lever
system 600 arranged to activate a hydraulic braking system 10 of a vehicle 20.
Braking system 10 in the example illustrated in FIGS. 35-39 may be a hydraulic
braking system with a hydraulic line routed inside the handlebar such that the
hydraulic line may not be externally visible at the intersection of the grip assembly
602. For the example of FIGS. 35-39, the features are referred to using similar
reference numerals under the “6xx” series of reference numerals, rather than “1xx” as
used in the embodiment of FIGS. 1-11C, reference numerals “2xx” as used in the
embodiment of FIGS. 12-14C, reference numerals under “3xx” as used in the
embodiment of FIGS. 16-20, reference numerals under “4xx” as used in the

embodiment of FIGS. 21-25, and reference numerals under “5xx” as used in the
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embodiment of FIGS. 26-34. Accordingly, certain features of the grip assembly 602
that were already described above with respect to grip assemblies 102, 202, 302, 402,
and 502 may be described in lesser detail, or may not be described at all. Grip
assembly 602 may be connected to a brake system 10 that is arranged as a hydraulic
brake system 10 with a hydraulic line 14 of the hydraulic braking system 10 routed
inside the handlebar of the vehicle. The grip assembly 602 may include a housing
610, a lever 630 and a bearing linkage 660, where the lever 630 may be at least
partially located within an interior cavity 614 of the housing 610. The bearing linkage
660 may be pivotally connected at a first linkage pivot 647 with the lever 630 and also
pivotally connected with a piston 12 at a second linkage pivot 648. The piston 12
may be slidably engaged with a hydraulic cylinder 16 to move the hydraulic fluid
within the hydraulic line to engage the braking system of the vehicle. The hydraulic
cylinder 16 may be anchored within an interior cavity 614 of the housing 610. In
addition, the hydraulic cylinder 16 may have a first end 24 that receives the piston 12,
a second end 26 opposite the first end 24 that has a nipple or other connection feature
28 to connect to a hydraulic line of the vehicle brake system. As in the other
examples, the lever 630 may be pivotally attached to the housing 610 at a lever pivot
634 that is spaced a predetermined distance from an inboard end 631 of the lever 630.
The lever 630 may have a contact region 635 between the lever pivot 634 and the first
end 631, where the contact region 635 may contact a stop 690 to prevent rotational
movement toward the inboard end 611 of the housing 610. The stop 690 may
positioned on the housing 610 and in some examples may be integrally formed with
the housing 610. Optionally, a clamp 695 may be attached to the housing 610 and
extend around a majority of the first end 611 of the housing 610 to help secure
housing 610 to the handlebar of the vehicle. The clamp 695 may include the stop 690
that contacts the contact region 635 to prevent rotational movement of the lever 630
when a force is applied to the inboard region 637. The lever pivot 634 location may
allow for a user to keep their hand on the brake lever 630 at all times to help improve
the safety for a user, where an index finger and middle finger of a user may be located
inboard of the lever pivot 634 on the inboard region 637 and a ring finger and pinky
finger of a user may be located outward of the lever pivot 634 on the outboard region
638. Thus, when a user applies a force to the inboard region 637 of the brake lever
630 (e.g., when a user squeezes the lever 630 with an index and middle finger inboard

of the lever pivot 634 between the first end 631 and the lever pivot 634), the
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interaction between the contact region 635 and the stop 690 prevents rotational
movement of the lever 630 to prevent any accidental braking. To apply a braking
force, a user may apply a force, F, to the outboard region 638 of the lever 630 (e.g.,
when a user squeezes the lever 630 outboard of the lever pivot 634 between the
second end 632 and the lever pivot 634), the lever 630 may rotate toward the interior
cavity 614 of the housing 610. As the outboard region 638 of the lever 630 rotates
toward the interior cavity 614, the second end 662 of the bearing linkage 660 moves
toward the first end 611 of the housing 610 causing the piston 12 to move toward the
first end 611 of the housing 610 pushing the hydraulic fluid in a brake system 10 of
the vehicle resulting in a brake engaging a wheel 25 of the vehicle.

[00106] As shown in FIGS. 35-39, the bearing linkage 660 may have a first end 661, a
second end 662 opposite the first end 661, and bearing linkage body 663 extending
between the first end 661 and the second end 662. The first end 661 may be pivotally
connected to the lever 630 at a first linkage pivot 647, and the second end 662 may be
pivotally connected to the piston 12 at a second linkage pivot 648. The second
linkage pivot 648 may be located near a rear surface 13 of the piston 12. The
movement of the second end 662 of the bearing linkage 660 is configured to also
move the piston 12. In addition, the linkage pivots 647, 648 may be a pivotal
connection that includes a pinned connection that may include a clevis and/or a
receiver. For example, as shown in FIG. 37, linkage pivot 647 includes a clevis and
pinned connection to allow the bearing linkage 660 to rotate relative to the piston 12.

[00107] The housing 610 having a first or inboard end 611, a second or outboard end
612 opposite the inboard end 611, and a housing body 613 extending between the
inboard end 611 and the outboard end 612. The inboard end 611 may have a side
opening 615 that extends into an interior cavity 614, and a lower opening 616 on the
housing 610 that also extends into the interior cavity 614. The outboard end 612 of
the housing 610 may include an access opening 619 to allow access to a bleeder stem
18 that extends from the hydraulic cylinder 16. The bleeder stem 18 may extend from
a rear surface 13 of the piston and may include an internal channel 19 extends through
the bleeder stem 18 and the piston 12 to be in fluid communication with the hydraulic
cylinder 16. The bleeder stem 18 may include a valve near the end of the bleeder
stem 18 to allow a user to perform maintenance of the hydraulic system. The bleeder
stem 18 may be a rigid tube that is slidably engaged with the access opening 619 and

moves with the piston 12 or in some examples, may be a flexible tube that has one
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end fixed to the access opening 619 but is configured to allow for movement of the
piston 12 within the cylinder 16.

[00108] The lever 630 may have a first end 631, a second end 632, and a lever body
633 that extends from the first end 631 to the second end 632. As discussed above,
the lever 630 may be pivotally engaged with the housing 610 at lever pivot 634.
Lever pivot 634 may be located inboard of the first linkage pivot 647 that connects
the bearing linkage 660 and the lever 630 and also inboard of the second linkage pivot
648. The lever 630 may be pivotally attached to the housing 610 at a lever pivot 634
that is spaced a predetermined distance from a first end 631 of the lever 630. The
predetermined distance may be approximately 50 percent of an overall length of the
lever 630, where the overall length of the lever 630 is the distance from a first end 631
to the second end 632. In some examples, the predetermined distance may be within
a range of 25 percent and 50 percent of the overall length of the lever 630, or within a
range of 35 percent and 45 percent of the overall length of the lever 630. Optionally,
the predetermined distance may be within a range of 10 percent and 90 percent of the
overall length of the lever 630, or within a range of 25 percent and 75 percent of the
overall length of the lever 630. A portion of the lever body 633 may be enclosed in
the interior cavity 614 of the housing 610 while a portion of the lever body 633 may
extend through a lower opening 616 in the housing 610.

[00109] As best illustrated in FIGS. 35-36, a force, F, applied to the lever 630 in the
outboard region 638 between the second end 632 and the lever pivot 634 may cause
the lever 630 to rotate toward the interior cavity 614 of the housing 610. As the lever
630 rotates, the second end 662 of the bearing linkage 660 may move upward or
upward and/inboard toward the side opening 615 of the housing 610 to push the
piston 12 within the cylinder 16. In FIG. 35, the lever 630 and bearing linkage 660
are in a normal or rest position. In FIG. 36, the lever 630 has received a force, F,
causing the lever 630 to rotate upward toward an interior cavity 614 of the housing
610 to an engaged position. As the lever 630 moves upwards, the second end 662 of
the bearing linkage 660 may move upward or upward and inboard pushing the piston
12 into the cylinder 16 to push hydraulic fluid out of the cylinder 16 to engage a
braking system with a wheel 25 of the vehicle. Once the force, F, is removed the
pressure in the hydraulic line 14 pushes the piston 12 and the bearing linkage 660

back to the normal or rest position.
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[00110] FIGS. 40-44 illustrate another exemplary grip assembly 702 with a lever
system 700 arranged to activate a hydraulic braking system 10 of a vehicle 20.
Braking system 10 in the example illustrated in FIGS. 40-44 may be a hydraulic
braking system with a hydraulic line 14 routed outside the handlebar such that the
hydraulic line is externally visible at the intersection of the grip assembly 702. For the
example of FIGS. 40-44, the features are referred to using similar reference numerals
under the “7xx” series of reference numerals, rather than “1xx” as used in the
embodiment of FIGS. 1-11C, reference numerals “2xx” as used in the embodiment of
FIGS. 12-14C, reference numerals under “3xx” as used in the embodiment of FIGS.
16-20, reference numerals under “4xx” as used in the embodiment of FIGS. 21-25,
reference numerals under “5xx” as used in the embodiment of FIGS. 26-34, and
reference numerals under “6xx” as used in the embodiment of FIGS. 35-39.
Accordingly, certain features of the grip assembly 702 that were already described
above with respect to grip assemblies 102, 202, 302, 402, 502, and 602 may be
described in lesser detail, or may not be described at all. Grip assembly 702 may be
connected to a brake system 10 that is arranged as a hydraulic brake system 10 with a
hydraulic line 14 of the hydraulic braking system 10 routed outside the handlebar of
the vehicle. The grip assembly 702 may include a housing 710, a lever 730 and a
bearing linkage 760, where the lever 730 may be at least partially located within an
interior cavity 714 of the housing 710. The bearing linkage 760 may be pivotally
connected at a first linkage pivot 747 with the housing 710 at a first end 761 and also
pivotally connected with a piston 12 at a second linkage pivot 748 at a second end
762. The piston 12 may be slidably engaged with a hydraulic cylinder 16 to move the
hydraulic fluid within the hydraulic line to engage the braking system 10 of the
vehicle. The hydraulic cylinder 16 may be anchored to the lever 630. In addition, the
hydraulic cylinder 16 may have a first end 24 that receives the piston 12, a second end
26 opposite the first end 24 that has a nipple or other connection feature 28 to connect
to a hydraulic line 14 of the vehicle brake system 10. As in the other examples, the
lever 730 may be pivotally attached to the housing 710 at a lever pivot 734 that is
spaced a predetermined distance from an inboard end 731 of the lever 730. The lever
730 may have a contact region 735 between the lever pivot 734 and the first end 731,
where the contact region 735 may contact a stop 790 to prevent rotational movement
toward the inboard end 711 of the housing 710. The stop 790 may positioned on the

housing 710 and in some examples may be integrally formed with the housing 710.
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Optionally, a clamp 795 may be attached to the housing 710 and extend around a
majority of the first end 711 of the housing 710 to help secure housing 710 to the
handlebar of the vehicle. The clamp 795 may include the stop 790 that contacts the
contact region 735 to prevent rotational movement of the lever 730 when a force is
applied to the inboard region 737. The lever pivot 734 location may allow for a user
to keep their hand on the brake lever 730 at all times to help improve the safety for a
user, where an index finger and middle finger of a user may be located inboard of the
lever pivot 734 on the inboard region 737 and a ring finger and pinky finger of a user
may be located outward of the lever pivot 734 on the outboard region 738. Thus,
when a user applies a force to the inboard region 737 of the brake lever 730 (e.g.,
when a user squeezes the lever 730 with an index and middle finger inboard of the
lever pivot 734 between the first end 731 and the lever pivot 734), the interaction
between the contact region 735 and the stop 790 prevents rotational movement of the
lever 730 to prevent any accidental braking. To apply a braking force, a user may
apply a force, F, to the outboard region 738 of the lever 730 (e.g., when a user
squeezes the lever 730 outboard of the lever pivot 734 between the second end 732
and the lever pivot 734), the lever 730 may rotate toward the interior cavity 714 of the
housing 710. As the outboard region 738 of the lever 730 rotates toward the interior
cavity 714, the second end 762 of the bearing linkage 760 moves toward the first end
731 of the lever 730 causing the piston 12 to move toward the second end 26 of the
cylinder 16 pushing the hydraulic fluid in hydraulic line 14 of a brake system 10 of
the vehicle resulting in a brake engaging a wheel 25 of the vehicle 20.

[00111] As shown in FIGS. 40-44, the bearing linkage 760 may have a first end 761, a
second end 762 opposite the first end 761, and bearing linkage body 763 extending
between the first end 761 and the second end 762. The first end 761 may be pivotally
connected to the housing 710 at a first linkage pivot 747, and the second end 762 may
be pivotally connected to the piston 12 at a second linkage pivot 748. The second
linkage pivot 748 may be located near a rear surface 13 of the piston 12. The
movement of the second end 762 of the bearing linkage 760 is configured to also
move the piston 12. In addition, the linkage pivots 747, 748 may be a pivotal
connection that includes a pinned connection that may include a clevis and/or a
receiver. For example, the second linkage pivot 748 includes a clevis and pinned

connection to allow the bearing linkage 760 to rotate relative to the piston 12.
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[00112] The housing 710 having a first or inboard end 711, a second or outboard end
712 opposite the inboard end 711, and a housing body 713 extending between the
inboard end 711 and the outboard end 712. The inboard end 711 may have a side
opening 715 that extends into an interior cavity 714, and a lower opening 716 on the
housing 710 that also extends into the interior cavity 714.

[00113] The lever 730 may have a first end 731, a second end 732, and a lever body
733 that extends from the first end 731 to the second end 732. As discussed above,
the lever 730 may be pivotally engaged with the housing 710 at lever pivot 734.
Lever pivot 734 may be located inboard of the first linkage pivot 747 that connects
the bearing linkage 760 and the housing 710 and also inboard of the second linkage
pivot 748. The second linkage pivot 748 may be located inboard of the first linkage
pivot 747. The lever 730 may be pivotally attached to the housing 710 at a lever pivot
734 that is spaced a predetermined distance from a first end 731 of the lever 730. The
predetermined distance may be approximately 50 percent of an overall length of the
lever 730, where the overall length of the lever 730 is the distance from a first end 731
to the second end 732. In some examples, the predetermined distance may be within
a range of 25 percent and 50 percent of the overall length of the lever 730, or within a
range of 35 percent and 45 percent of the overall length of the lever 730. Optionally,
the predetermined distance may be within a range of 10 percent and 90 percent of the
overall length of the lever 730, or within a range of 25 percent and 75 percent of the
overall length of the lever 730. A portion of the lever body 733 may be enclosed in
the interior cavity 714 of the housing 710 while a portion of the lever body 733 may
extend through a lower opening 716 in the housing 710. The outboard end 732 of the
lever 730 may include an access opening 739 to allow access to a bleeder stem 18 that
extends from the hydraulic cylinder 16. The bleeder stem 18 may extend from the
hydraulic cylinder 16 may also include an internal channel 19 that extends through the
bleeder stem 18 to be in fluid communication with the hydraulic cylinder 16. The
bleeder stem 18 may be a rigid tube that is an end that is fixed with access opening
739, or may be a flexible tube that has one end fixed to the access opening 739 and
the other end fixed to the cylinder 16.

[00114] As best illustrated in FIGS. 40-41, an upward oriented force, F, (i.e., a force in
a direction toward the interior cavity 714 of the housing 710) applied to the lever 330
applied to the lever 730 in the outboard region 738 between the second end 732 and

the lever pivot 734 may cause the lever 730 to rotate toward the interior cavity 714 of
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the housing 710. As the lever 730 rotates, the second end 762 of the bearing linkage
760 may move upward and/or toward an inboard end 731 of the lever 730 to push the
piston 12 within the cylinder 16. In FIG. 40, the lever 730 and bearing linkage 760
are in a normal or rest position. In FIG. 41, the lever 730 has received a force, F,
causing the lever 730 to rotate upward toward an interior cavity 714 of the housing
710 to an engaged position. As the lever 730 moves upwards, the second end 762 of
the bearing linkage 760 may move upward and/or inboard pushing the piston 12 into
the cylinder 16 to push hydraulic fluid out of the cylinder 16 to engage a braking
system with a wheel 25 of the vehicle 20. Once the force, F, is removed the pressure
in the hydraulic line 14 pushes the piston 12 and the bearing linkage 760 back to the
normal or rest position.

[00115] FIGS. 45-46 illustrate another exemplary grip assembly 802 with a lever
system 800 arranged to activate a hydraulic braking system 10 of a vehicle. Braking
system 10 in the example illustrated in FIGS. 45-46 may be a hydraulic braking
system with a hydraulic line 14 routed outside the handlebar such that the hydraulic
line is externally visible at the intersection of the grip assembly 802. For the example
of FIGS. 45-46, the features are referred to using similar reference numerals under the
“8xx” series of reference numerals, rather than “I1xx” as used in the embodiment of
FIGS. 1-11C, reference numerals “2xx” as used in the embodiment of FIGS. 12-14C,
reference numerals under “3xx’ as used in the embodiment of FIGS. 16-20, reference
numerals under “4xx” as used in the embodiment of FIGS. 21-25, reference numerals
under “5xx” as used in the embodiment of FIGS. 26-34, reference numerals under
“6xx” as used in the embodiment of FIGS. 35-39, reference numerals under “7xx’ as
used in the embodiment of FIGS. 40-44. Accordingly, certain features of the grip
assembly 802 that were already described above with respect to grip assemblies 102,
202, 302, 402, 502, 602, and 702 may be described in lesser detail, or may not be
described at all. Grip assembly 802 may be connected to a brake system 10 that is
arranged as a hydraulic brake system 10 with a hydraulic line 14 of the hydraulic
braking system 10 routed outside the handlebar 22 of the vehicle 20. The grip
assembly 802 may include a housing 810, a lever 830 and a bearing linkage 860,
where the lever 830 may be at least partially located within an interior cavity 814 of
the housing 810. The bearing linkage 860 may be pivotally connected at a first
linkage pivot 847 with the lever 830 at a first end 861 and also pivotally connected
with a piston 12 at a second linkage pivot 848 at a second end 862. The piston 12
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may be slidably engaged with a hydraulic cylinder 16 to move the hydraulic fluid
within the hydraulic line 14 to engage the braking system 10 of the vehicle. The
hydraulic cylinder 16 may be anchored to the housing 810. In some examples, the
hydraulic cylinder 16 may extend through the lower opening 816 of the housing 810
and extend into the lever 830. In addition, the hydraulic cylinder 16 may have a first
end 24 that receives the piston 12, a second end 26 opposite the first end 24. A
bleeder stem 18 may attach to an exterior of the cylinder 16 and extend outboard to
connect to an access opening 819 in the outboard end 812 of the housing 810. The
bleeder stem 18 may be in fluid communication with the cylinder and extend toward
the inboard end 811 of the housing 810 and/or the inboard end 831 of the lever §30.
The inboard end of the bleeder stem 18 may comprise a nipple or other connection
feature 28 to connect to a hydraulic line 14 of the vehicle brake system 10.

[00116] As in the other examples, the lever 830 may be pivotally attached to the
housing 810 at a lever pivot 834 that is spaced a predetermined distance from an
inboard end 831 of the lever 830. The lever 830 may have a contact region 835
between the lever pivot 834 and the first end 831, where the contact region 835 may
contact a stop 890 to prevent rotational movement toward the inboard end 811 of the
housing 810. The stop 890 may positioned on the housing 810 and in some examples
may be integrally formed with the housing 810. Optionally, a clamp 895 may be
attached to the housing 810 and extend around a majority of the first end 811 of the
housing 810 to help secure housing 810 to the handlebar of the vehicle. The clamp
895 may include the stop 890 that contacts the contact region 835 to prevent rotational
movement of the lever 830 when a force is applied to the inboard region 837. The
lever pivot 834 location may allow for a user to keep their hand on the brake lever
830 at all times to help improve the safety for a user, where an index finger and
middle finger of a user may be located inboard of the lever pivot 834 on the inboard
region 837 and a ring finger and pinky finger of a user may be located outward of the
lever pivot 834 on the outboard region 838. Thus, when a user applies a force to the
inboard region 837 of the brake lever 830 (e.g., when a user squeezes the lever 830
with an index and middle finger inboard of the lever pivot 834 between the first end
831 and the lever pivot 834), the interaction between the contact region 835 and the
stop 890 prevents rotational movement of the lever 830 to prevent any accidental
braking. To apply a braking force, a user may apply a force, F, to the outboard region

838 of the lever 830 (e.g., when a user squeezes the lever 830 outboard of the lever
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pivot 834 between the second end 832 and the lever pivot 834), the lever 830 may
rotate toward the interior cavity 814 of the housing 810. As the outboard region 838
of the lever 830 rotates toward the interior cavity 814, the second end 862 of the
bearing linkage 860 moves outboard and/or upward and toward the second end 26 of
the hydraulic cylinder 16 causing the piston 12 to move toward the second end 26 of
the cylinder 16 pushing the hydraulic fluid in hydraulic line 14 of a brake system 10
of the vehicle resulting in a brake engaging a wheel 25 of the vehicle 20.

[00117] As shown in FIGS. 45-46, the bearing linkage 860 may have a first end 861, a
second end 862 opposite the first end 861, and bearing linkage body 863 extending
between the first end 861 and the second end 862. The first end 861 may be pivotally
connected the lever 830 at a first linkage pivot 847, and the second end 862 may be
pivotally connected to the piston 12 at a second linkage pivot 848. The second
linkage pivot 848 may be located near a rear surface 13 of the piston 12. The
movement of the second end 862 of the bearing linkage 860 is configured to also
move the piston 12. In addition, the linkage pivots 847, 848 may be a pivotal
connection that includes a pinned connection that may include a clevis and/or a
receiver. For example, the second linkage pivot 848 may include a clevis and pinned
connection to allow the bearing linkage 860 to rotate relative to the piston 12.

[00118] The housing 810 having a first or inboard end 811, a second or outboard end
812 opposite the inboard end 811, and a housing body 813 extending between the
inboard end 811 and the outboard end 812. The inboard end 811 may have a side
opening 815 that extends into an interior cavity 814, and a lower opening 816 on the
housing 810 that also extends into the interior cavity 814. The outboard end 812 of
the housing 810 may include an access opening 819 to allow access to a bleeder stem
18 that extends from the hydraulic cylinder 16. The bleeder stem 18 may extend from
the hydraulic cylinder 16 may also include an internal channel 19 that extends through
the bleeder stem 18 to be in fluid communication with the hydraulic cylinder 16. The
bleeder stem 18 may be a rigid tube that is an end that is fixed with access opening
819, or may be a flexible tube that has one end fixed to the access opening 819 and
the other end fixed to the cylinder 16. The bleeder stem 18 may be arranged adjacent
an upper side of the hydraulic cylinder 16 and in some cases be routed through an
aperture in the clamp 895.

[00119] The lever 830 may have a first end 831, a second end 832, and a lever body
833 that extends from the first end 831 to the second end 832. As discussed above,
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the lever 830 may be pivotally engaged with the housing 810 at lever pivot 834.
Lever pivot 834 may be located outboard of the first linkage pivot 847 that connects
the bearing linkage 860 and the lever 830 and also outboard of the second linkage
pivot 848. The second linkage pivot 848 may be located outboard of the first linkage
pivot 847. The lever 830 may be pivotally attached to the housing 810 at a lever pivot
834 that is spaced a predetermined distance from a first end 831 of the lever 830. The
predetermined distance may be approximately 50 percent of an overall length of the
lever 830, where the overall length of the lever 830 is the distance from a first end 831
to the second end 832. In some examples, the predetermined distance may be within
a range of 25 percent and 50 percent of the overall length of the lever 830, or within a
range of 35 percent and 45 percent of the overall length of the lever 830. Optionally,
the predetermined distance may be within a range of 10 percent and 90 percent of the
overall length of the lever 830, or within a range of 25 percent and 75 percent of the
overall length of the lever 830. A portion of the lever body 833 may be enclosed in
the interior cavity 814 of the housing 810 while a portion of the lever body 833 may
extend through a lower opening 816 in the housing §10.

[00120] As best illustrated in FIGS. 45-46, a force, F, applied to the lever 830 in the
outboard region 838 between the second end 832 and the lever pivot 834 may cause
the lever 830 to rotate toward the interior cavity 814 of the housing 810. As the lever
830 rotates, the second end 862 of the bearing linkage 860 may move upward and/or
toward an outboard end 812 of the housing 810 to push the piston 12 within the
cylinder 16. In FIG. 45, the lever 830 and bearing linkage 860 are in a normal or rest
position. In FIG. 46, the lever 830 has received a force, F, causing the lever 830 to
rotate upward toward an interior cavity 814 of the housing 810 to an engaged
position. As the lever 830 moves upwards, the second end 862 of the bearing linkage
860 may move upward and/or outboard pushing the piston 12 into the cylinder 16 to
push hydraulic fluid out of the cylinder 16 to engage a braking system with a wheel
25 of the vehicle 20. Once the force, F, is removed the pressure in the hydraulic line
14 pushes the piston 12 and the bearing linkage 860 back to the normal or rest
position.

[00121] FIGS. 47-48 illustrate another exemplary grip assembly 902 arranged to
activate a hydraulic braking system 10 of a vehicle. Braking system 10 in the
example illustrated in FIGS. 47-48 may be a hydraulic braking system with a
hydraulic line 14 routed outside the handlebars such that the hydraulic line 14 is
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externally visible at the intersection of the grip assembly 902 and the handlebars. For
the example of FIGS. 47-48, the features are referred to using similar reference
numerals under the “9xx” series of reference numerals, rather than “1xx” as used in
the embodiment of FIGS. 1-11C, reference numerals “2xx” as used in the
embodiment of FIGS. 12-14C, reference numerals under “3xx” as used in the
embodiment of FIGS. 16-20, reference numerals under “4xx” as used in the
embodiment of FIGS. 21-25, reference numerals under “5xx” as used in the
embodiment of FIGS. 26-34, reference numerals under “6xx” as used in the
embodiment of FIGS. 35-39, reference numerals under “7xx” as used in the
embodiment of FIGS. 40-44, and reference numerals under “8xx” as used in the
embodiment of FIGS. 45-46. Accordingly, certain features of the grip assembly 902
that were already described above with respect to grip assemblies 102, 202, 302, 402,
502, 602, 702, and 802 may be described in lesser detail, or may not be described at
all. Grip assembly 902 may be connected to a brake system 10 that is arranged as a
hydraulic brake system 10 with a hydraulic line 14 of the hydraulic braking system 10
routed outside the handlebar 22 of the vehicle 20. The grip assembly 902 may include
a housing 910, and a lever 930, where the lever 930 may be at least partially located
within an interior cavity 914 of the housing 910. The lever 930 may include a plunger
pin 988 that is adjacent a rear surface 13 of the piston 12. The piston 12 may be
slidably engaged with a hydraulic cylinder 16 to move the hydraulic fluid within the
hydraulic line 14 to engage the braking system 10 of the vehicle. The hydraulic
cylinder 16 may be anchored to the housing 910. In some examples, the hydraulic
cylinder 16 may extend through the lower opening 916 of the housing 910 and extend
into the lever 930. The piston 12 may be slidably engaged with a hydraulic cylinder
16 to move the hydraulic fluid within the hydraulic line 14 to engage the braking
system 10 of the vehicle. In addition, the hydraulic cylinder 16 may have a first end
24 that receives the piston 12, a second end 26 opposite the first end 24. A bleeder
stem 18 may attach to an exterior of the cylinder 16 and extend outboard to connect to
an access opening 919 in the outboard end 912 of the housing 910. The bleeder stem
18 may be in fluid communication with the cylinder and extend toward the inboard
end 911 of the housing 910 and/or the inboard end 931 of the lever 930. The inboard
end of the bleeder stem 18 may comprise a nipple or other connection feature 28 to

connect to a hydraulic line 14 of the vehicle brake system 10.
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[00122] As in the other examples, the lever 930 may be pivotally attached to the
housing 910 at a lever pivot 934 that is spaced a predetermined distance from an
inboard end 931 of the lever 930. The lever 930 may have a contact region 935
between the lever pivot 934 and the first end 931, where the contact region 935 may
contact a stop 990 to prevent rotational movement toward the inboard end 911 of the
housing 910. The stop 990 may positioned on the housing 910 and in some examples
may be integrally formed with the housing 910. Optionally, a clamp 995 may be
attached to the housing 910 and extend around a majority of the first end 911 of the
housing 910 to help secure housing 910 to the handlebar of the vehicle. The clamp
995 may include the stop 990 that contacts the contact region 935 to prevent rotational
movement of the lever 930 when a force is applied to the inboard region 937. The
lever pivot 934 location may allow for a user to keep their hand on the brake lever
930 at all times to help improve the safety for a user, where an index finger and
middle finger of a user may be located inboard of the lever pivot 934 on the inboard
region 937 and a ring finger and pinky finger of a user may be located outward of the
lever pivot 934 on the outboard region 938. Thus, when a user applies a force to the
inboard region 937 of the brake lever 930 (e.g., when a user squeezes the lever 930
with an index and middle finger inboard of the lever pivot 934 between the first end
931 and the lever pivot 934), the interaction between the contact region 935 and the
stop 990 prevents rotational movement of the lever 930 to prevent any accidental
braking. To apply a braking force, a user may apply a force, F, to the outboard region
938 of the lever 930 (e.g., when a user squeezes the lever 930 outboard of the lever
pivot 934 between the second end 932 and the lever pivot 934), the lever 930 may
rotate toward the interior cavity 914 of the housing 910. As the outboard region 938
of the lever 930 rotates toward the interior cavity 914, the plunger pin 988 may move
outboard and/or upward toward the second end 26 of the hydraulic cylinder 16
causing the piston 12 to move toward the second end 26 of the cylinder 16 pushing
the hydraulic fluid in hydraulic line 14 of a brake system 10 of the vehicle resulting in
a brake engaging a wheel 25 of the vehicle 20.

[00123] As shown in FIGS. 47-48, the lever 930 may have a first end 931, a second
end 932, and a lever body 933 that extends from the first end 931 to the second end
932. As discussed above, the lever 930 may be pivotally engaged with the housing
910 at lever pivot 934. The lever 930 may be pivotally attached to the housing 910 at

a lever pivot 934 that is spaced a predetermined distance from a first end 931 of the
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lever 930. The predetermined distance may be approximately 50 percent of an overall
length of the lever 930, where the overall length of the lever 930 is the distance from a
first end 931 to the second end 932. In some examples, the predetermined distance
may be within a range of 25 percent and 50 percent of the overall length of the lever
930, or within a range of 35 percent and 45 percent of the overall length of the lever
930. Optionally, the predetermined distance may be within a range of 10 percent and
90 percent of the overall length of the lever 930, or within a range of 25 percent and
75 percent of the overall length of the lever 930. A portion of the lever body 933 may
be enclosed in the interior cavity 914 of the housing 910 while a portion of the lever
body 933 may extend through a lower opening 916 in the housing 910. The plunger
pin 988 may be connected to the lever 930 or integrally formed with the lever 930.
The plunger pin 988 may be located outboard of the lever pivot 934 and in some
cases, the plunger pin 988 may also be located below the lever pivot 934 (i.e., in a
direction away from the lower opening 916 of the housing 910 toward the lever 930).

[00124] The housing 910 having a first or inboard end 911, a second or outboard end
912 opposite the inboard end 911, and a housing body 913 extending between the
inboard end 911 and the outboard end 912. The inboard end 911 may have a side
opening 915 that extends into an interior cavity 914, and a lower opening 916 on the
housing 910 that also extends into the interior cavity 914. The outboard end 912 of
the housing 910 may include an access opening 919 to allow access to a bleeder stem
18 that extends from the hydraulic cylinder 16. The bleeder stem 18 may extend from
the hydraulic cylinder 16 may also include an internal channel 19 that extends through
the bleeder stem 18 to be in fluid communication with the hydraulic cylinder 16. The
bleeder stem 18 may be a rigid tube that is an end that is fixed with access opening
919, or may be a flexible tube that has one end fixed to the access opening 919 and
the other end fixed to the cylinder 16. The bleeder stem 18 may be arranged adjacent
an upper side of the hydraulic cylinder 16 and in some cases be routed through an
aperture in the clamp 995.

[00125] As best illustrated in FIGS. 47-48, a force, F, applied to the lever 930 in the
outboard region 938 between the second end 932 and the lever pivot 934 may cause
the lever 930 to rotate toward the interior cavity 914 of the housing 910. As the lever
930 rotates, the plunger pin 988 may move upward and/or outboard to push the piston
12 within the cylinder 16. In FIG. 47, the lever 930 may be in a normal or rest
position. In FIG. 48, the lever 930 has received a force, F, causing the lever 930 to
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rotate upward toward an interior cavity 914 of the housing 910 to an engaged
position. As the lever 930 moves upwards, the plunger pin 988 may rotate with the
lever 930 to contact and push the piston 12 into the cylinder 16 to push hydraulic fluid
out of the cylinder 16 to engage a braking system with a wheel 25 of the vehicle 20.
Once the force, F, is removed the pressure in the hydraulic line 14 pushes the piston
12 which in turn pushes back on the plunger pin 988 to move the lever 930 back to the
normal or rest position.

[00126] FIGS. 49-50 illustrate another exemplary grip assembly 502 with arranged to
activate a cable braking system 10 of a vehicle 20. For the example of FIGS. 49-50,
the features are referred to using similar reference numerals under the “10xx” series
of reference numerals, rather than “1xx” as used in the embodiment of FIGS. 1-11C,
reference numerals “2xx” as used in the embodiment of FIGS. 12-14C, reference
numerals under “3xx” as used in the embodiment of FIGS. 16-20, reference numerals
under “4xx” as used in the embodiment of FIGS. 21-25, reference numerals under
“5xx” as used in the embodiment of FIGS. 26-34, reference numerals under “6xx’ as
used in the embodiment of FIGS. 35-39, reference numerals under “7xx” as used in
the embodiment of FIGS. 40-44, reference numerals under “8xx” as used in the
embodiment of FIGS. 45-46, and reference numerals under “9xx” as used in the
embodiment of FIGS. 47-48. Accordingly, certain features of the grip assembly 902
that were already described above with respect to grip assemblies 102, 202, 302, 402,
502, 602, 702, 802, and 902 may be described in lesser detail, or may not be described
at all. Grip assembly 1002 may be connected to a brake system 10 that is arranged as
a cable oriented brake system 10 with a cable 32 routed inside or outside the
handlebar 22. The grip assembly 1002 may include a housing 1010, and a lever 1030,
where the lever 1030 may be at least partially located within an interior cavity 1014 of
the housing 1010. The lever 1030 may include a cable anchor 1092 that is mounted
on an internal surface of the lever 1030. The cable anchor 1092 may secure the cable
(not shown in FIGS. 49-50) of the brake system. As the lever 1030 rotates, the cable
anchor 1092 rotates in an outboard direction and pulls the cable of the braking system
to engage a brake with a wheel 25 of the vehicle 25.

[00127] As in the other examples, the lever 1030 may be pivotally attached to the
housing 1010 at a lever pivot 1034 that is spaced a predetermined distance from an
inboard end 1031 of the lever 1030. The lever 1030 may have a contact region 1035
between the lever pivot 1034 and the first end 1031, where the contact region 1035
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may contact a stop 1090 to prevent rotational movement toward the inboard end 1011
of the housing 1010. The stop 1090 may positioned on the housing 1010 and in some
examples may be integrally formed with the housing 1010. Optionally, a clamp 1095
may be attached to the housing 1010 and extend around a majority of the first end
1011 of the housing 1010 to help secure housing 1010 to the handlebar of the vehicle.
The clamp 1095 may include the stop 1090 that contacts the contact region 1035 to
prevent rotational movement of the lever 1030 when a force is applied to the inboard
region 1037. In addition, the clamp 1095 may also include a receiver 1098 that
receives the cable casing. The cable may extend from the cable anchor 1092 to
outside the grip assembly 1002 and along the outside of the handlebar and then to
other brake components of the brake system.

[00128] The lever pivot 1034 location may allow for a user to keep their hand on the
brake lever 1030 at all times to help improve the safety for a user, where an index
finger and middle finger of a user may be located inboard of the lever pivot 1034 on
the inboard region 1037 and a ring finger and pinky finger of a user may be located
outward of the lever pivot 1034 on the outboard region 1038. Thus, when a user
applies a force to the inboard region 1037 of the brake lever 1030 (e.g., when a user
squeezes the lever 1030 with an index and middle finger inboard of the lever pivot
1034 between the first end 1031 and the lever pivot 1034), the interaction between the
contact region 1035 and the stop 1090 prevents rotational movement of the lever 1030
to prevent any accidental braking. To apply a braking force, a user may apply a force,
F, to the outboard region 1038 of the lever 1030 (e.g., when a user squeezes the lever
1030 outboard of the lever pivot 1034 between the second end 1032 and the lever
pivot 1034), the lever 1030 may rotate toward the interior cavity 1014 of the housing
1010. As the outboard region 1038 of the lever 1030 rotates toward the interior cavity
1014, the cable anchor 1092 may move outboard and/or upward the cable of a brake
system 10 of the vehicle resulting in a brake engaging a wheel 25 of the vehicle 20.

[00129] As shown in FIGS. 49-50, the lever 1030 may have a first end 1031, a second
end 1032, and a lever body 1033 that extends from the first end 1031 to the second
end 1032. As discussed above, the lever 1030 may be pivotally engaged with the
housing 1010 at lever pivot 1034. The lever 1030 may be pivotally attached to the
housing 1010 at a lever pivot 1034 that is spaced a predetermined distance from a first
end 1031 of the lever 1030. The predetermined distance may be approximately 50

percent of an overall length of the lever 1030, where the overall length of the lever

47



WO 2023/044421 PCT/US2022/076553

1030 is the distance from a first end 1031 to the second end 1032. In some examples,
the predetermined distance may be within a range of 25 percent and 50 percent of the
overall length of the lever 1030, or within a range of 35 percent and 45 percent of the
overall length of the lever 1030. Optionally, the predetermined distance may be
within a range of 10 percent and 90 percent of the overall length of the lever 1030, or
within a range of 25 percent and 75 percent of the overall length of the lever 1030. A
portion of the lever body 1033 may be enclosed in the interior cavity 1014 of the
housing 1010 while a portion of the lever body 1033 may extend through a lower
opening 1016 in the housing 1010. The cable anchor 1092 may formed separately
and be connected to the lever 1030 or may be integrally formed with the lever 1030.
The cable anchor 1092 may be located inboard of the lever pivot 1034 and in some
cases, the cable anchor 1088 may also be located below the lever pivot 1034 (i.e.,in a
direction away from the lower opening 1016 of the housing 1010 toward the lever
1030).

[00130] The housing 1010 having a first or inboard end 1011, a second or outboard
end 1012 opposite the inboard end 1011, and a housing body 1013 extending between
the inboard end 1011 and the outboard end 1012. The inboard end 1011 may have a
side opening 1015 that extends into an interior cavity 1014, and a lower opening 1016
on the housing 1010 that also extends into the interior cavity 1014.

[00131] As best illustrated in FIGS. 49-50, a force, F, applied to the lever 1030 in the
outboard region 1038 between the second end 1032 and the lever pivot 1034 may
cause the lever 1030 to rotate toward the interior cavity 1014 of the housing 1010. As
the lever 1030 rotates, the cable anchor 1092 move with the lever 1030 to pull the
cable of the braking system to engage the brake. In FIG. 49, the lever 1030 may be in
a normal or rest position. In FIG. 50, the lever 1030 has received a force, F, causing
the lever 1030 to rotate upward toward an interior cavity 1014 of the housing 1010 to
an engaged position. As the lever 1030 moves upwards, the cable anchor 1092 may
rotate with the lever 1030 to pull the cable toward an outboard end 1012 of the
housing 1010 to engage the braking system. Once the force, F, is removed the tension
in the cable pulls the cable anchor 1092 along with the lever 1030 back to the normal
or rest position.

[00132] The present disclosure is disclosed above and in the accompanying drawings
with reference to a variety of examples and embodiments. The purpose served by the

disclosure, however, is to provide examples of the various features and concepts
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related to the disclosure, not to limit the scope of the disclosure. One skilled in the
relevant art will recognize that numerous variations and modifications may be made
to the aspects described above without departing from the scope of the present
invention, as defined by the appended claims. The claims are not to be limited to
details of the preferred embodiment except as stated to exist in the claims, and
definitions of claim terms are not to be used as a subterfuge to limit the claims to
details of the preferred embodiments by defining claim terms narrowly such that they

incorporate details of the preferred embodiment.
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What is claimed is:

1.

2.

A grip assembly for a vehicle comprising:

a housing having a first end, a second end opposite the first end, and a housing
body extending between the first end and the second end, wherein the housing
includes a curved outward facing surface along a top side of the housing, the first end
of the housing has a first opening that extends into an interior cavity, and a second
opening located on a bottom side of the housing opposite the top side that extends into
the interior cavity, wherein the first opening receives a handlebar of the vehicle;

a lever having a first end, a second end opposite the first end, and a lever body
extending between the first end and the second end, the lever being pivotally
connected to the housing at a lever pivot that is located a predetermined distance from
the first end of the lever, wherein the lever body includes a bottom wall that extends
from a first end of the lever to the second end of the lever, a pair of lever side walls,
and an end wall at the second end;

wherein the lever also includes an inboard region located between the first end
of the lever and the lever pivot and configured to contact an index finger of a user and
an outboard region located between the second end of the lever and the lever pivot
and configured for a pinky finger of the user, the inboard region having a contact
region that contacts a stop to prevent rotational movement of the lever toward the
housing when a force is applied to the inboard region;

a pivot linkage having a first end pivotally engaged with the housing, a second
end opposite the first end;

a bearing linkage having a first end with a first roller bearing and a second end
opposite the first end that is pivotally engaged with the pivot linkage at a pivot
connection, wherein the first roller bearing moves along an interior surface of the
housing; and

wherein when the outboard region of the lever rotates toward the interior
cavity of the housing, the first end of the bearing linkage moves away from the first
end of the housing causing a brake system of the vehicle to engage a wheel of the

vehicle.

The grip assembly of claim 1, wherein the bearing linkage is connected to a cable of

the brake system.
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3. The grip assembly of claim 1, wherein an interior bearing surface of the lever contacts

a second roller bearing arranged at the pivot connection.

4. The grip assembly of claim 3, wherein the interior bearing surface comprises a convex

curved surface.

5. The grip assembly for a vehicle of claim 1, wherein the stop that contacts the contact

region is integrally formed with the housing.

6. The grip assembly of claim 1, wherein a clamp secures the handlebar to the housing,

and wherein the clamp forms the stop that contacts the contact region.

7. The grip assembly of claim 1, wherein the predetermined distance is within a range of

10 percent and 90 percent of an overall length of the lever.

8. A grip assembly for a vehicle comprising:

a housing having a first end, a second end opposite the first end, and a housing
body extending between the first end and the second end, wherein the first end has a
first opening that extends into an interior cavity, and a second opening of the housing
that extends into the interior cavity, wherein the first opening receives a handlebar of
the vehicle;

a lever having a first end, a second end opposite the first end, and a lever body
extending between the first end and the second end, the lever pivotally connected to
the housing at a lever pivot that is located a predetermined distance from the first end
of the lever, wherein the lever includes an inboard region located between the first
end of the lever and the lever pivot and configured to contact an index finger of a user
and an outboard region located between the second end of the lever and the lever
pivot and configured for a pinky finger of the user; the inboard region having a
contact region that contacts a stop to prevent rotational movement of the lever when a
force is applied to the inboard region,

a bearing linkage having a first end pivotally connected to the lever at a first
linkage pivot and a second end of the bearing linkage connected to a cable anchor

opposite the first end of the bearing linkage;
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a swing linkage having a first end pivotally connected to the second end of the
bearing linkage at a second linkage pivot and a second end of the swing linkage
pivotally connected to the housing at a third linkage pivot; and

wherein when the outboard region of the lever rotates toward the interior
cavity, the second end of the bearing linkage moves away from the first end of the

housing causing a brake system of the vehicle to engage a wheel of the vehicle.

9. The grip assembly of claim 8, wherein the stop that contacts the contact region is

integrally formed with the housing.

10. The grip assembly of claim 8, wherein a clamp secures the handlebar to the housing,

and wherein the clamp forms the stop that contacts the contact region.

11. The grip assembly of claim 10, wherein the clamp includes an aperture that receives a
cable from the brake system, wherein the cable connects to the cable anchor and extends

through the aperture.

12. The grip assembly of claim 8, wherein the predetermined distance is within a range of

25 percent and 50 percent of an overall length of the lever.

13. The grip assembly of claim 8, wherein the contact region comprises a boss on an

interior surface of the lever.

14. The grip assembly of claim 8, wherein the housing includes an aperture that receives a
cable from the brake system, wherein the cable connects to the cable anchor and extends

through the aperture and into the handlebar.

15. The grip assembly of claim 14, wherein the aperture includes a tapered opening that

leads to a receiver configured to receive a cable casing.

16. A grip assembly for a vehicle comprising:
a housing having a first end, a second end opposite the first end, and a housing
body extending between the first end and the second end, wherein the first end has a

first opening that extends into an interior cavity, and a second opening of the housing
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that extends into the interior cavity, wherein the first opening receives a handlebar of
the vehicle;

a lever having a first end, a second end opposite the first end, and a lever body
extending between the first end and the second end, the lever pivotally connected to
the housing at a lever pivot that is located a predetermined distance from the first end
of the lever, wherein the lever includes an inboard region located between the first
end of the lever and the lever pivot and configured to contact an index finger of a user
and an outboard region located between the second end of the lever and the lever
pivot and configured for a pinky finger of the user, the inboard region having a
contact region that contacts a stop to prevent rotational movement of the lever when a
force is applied to the inboard region;

a bearing linkage having a first end with a first roller bearing and a second end
of the bearing linkage is pivotally connected to the lever with a linkage pivot wherein
the first roller bearing moves along an interior surface of the housing, and wherein a
cable anchor is connected to the first end of the bearing linkage; and

wherein when the outboard region of the lever rotates toward the interior
cavity, the first end of the bearing linkage moves away from the first end of the

housing causing a brake system of the vehicle to engage a wheel of the vehicle.

17. The grip assembly of claim 16, wherein the interior surface of the housing is angled
relative to an upper edge of the housing, wherein a distance from an outboard end of the
interior surface is closer to the upper edge of the housing than an inboard end of the interior

surface.

18. The grip assembly of claim 16, wherein the second end of the housing includes an

opening to allow access to the interior cavity of the housing.

19. The grip assembly of claim 16, wherein a clamp is attached to the housing to secure
the handlebar to the housing, wherein the clamp forms the stop that contacts the contact
region; and

wherein the clamp includes an aperture that receives a cable from the brake system,

wherein the cable connects to the cable anchor and extends through the aperture.
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20. The grip assembly of claim 16, wherein the housing includes an aperture that receives
a cable from the brake system, wherein the cable connects to the cable anchor and extends

through the aperture and into the handlebar.

21. A grip assembly for a vehicle comprising:

a housing having a first end, a second end opposite the first end, and a housing
body extending between the first end and the second end, wherein the first end has a
first opening that extends into an interior cavity, and a second opening of the housing
that extends into the interior cavity, wherein the first opening receives a handlebar of
the vehicle;

a lever having a first end, a second end opposite the first end, and a lever body
extending between the first end and the second end, the lever pivotally connected to
the housing at a lever pivot that is located a predetermined distance from the first end
of the lever, wherein the lever includes an inboard region located between the first
end of the lever and the lever pivot and configured to contact an index finger of a user
and an outboard region located between the second end of the lever and the lever
pivot and configured for a pinky finger of the user, the inboard region having a
contact region that contacts a stop to prevent rotational movement of the lever when a
force is applied to the inboard region;

a bearing linkage having a first end pivotally connected to the lever at a first
linkage pivot and a second end of the bearing linkage connected to a piston, wherein
the piston is slidably connected to a hydraulic cylinder that connects to a hydraulic
line that is part of a hydraulic braking system; and

wherein when the outboard region of the lever rotates toward the interior
cavity, the second end of the bearing linkage pushes on the piston causing the

hydraulic brake system of the vehicle to engage a wheel of the vehicle.

22. The grip assembly of claim 21, wherein the hydraulic cylinder is secured within the

interior cavity of the housing.

23. The grip assembly of claim 22, wherein the hydraulic line extends from the hydraulic

cylinder and then extends into the handlebar of the vehicle.

24. The grip assembly of claim 21, wherein the hydraulic cylinder is secured to the lever.
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25. The grip assembly of claim 24, wherein the hydraulic line extends from the hydraulic

cylinder and then extends outside of the handlebar of the vehicle.

55



WO 2023/044421 PCT/US2022/076553

/i




WO 2023/044421 PCT/US2022/076553

itk

g g

VE

FI6. 2A







WO 2023/044421 PCT/US2022/076553




WO 2023/044421 PCT/US2022/076553




WO 2023/044421

PCT/US2022/076553

FIG. 4
FIG. 5



PCT/US2022/076553
172

WO 2023/044421

Al
| 91l
- © ©/ 7
wml\////f_///////_f/ »\§ ‘m.mm.
S L
{11 Jx
[ \ YT
gil
611 L WL e 0
/gm
Bil £l
bt | - _ L
, / AT
== |
I I . @ —E)———— 994
- L



WO 2023/044421

11

B X 1

a
Ny

PCT/US2022/076553







WO 2023/044421 PCT/US2022/076553




PCT/US2022/076553

WO 2023/044421

W




PCT/US2022/076553

WO 2023/044421

iy




PCT/US2022/076553

WO 2023/044421

13/2




PCT/US2022/076553

14/

WO 2023/044421

7
377 362
7 77 L4
90 <
FIG. 18

N

IR B

Py e N &

s A/B

E S

___ N

__ “““‘

gog =
g3 gt e
P

FIG. 19



PCT/US2022/076553

WO 2023/044421

15/27

oo vy
b m b
/ Breve,
g ) =5
L )
iy =g Ll
o= *
i ey
b !

A e = -—

| =

_ 1 =

_|N . _
ik o3
I e =

=3
[ \ &%
e —] , =
=3 “I.\ - — b14- —_—— |||«

| A

v H o

o]

[t ] =
g -8
€ VA

2l e

g Y _
g
- —— 1
=5 @ !

TR .

£y oo

v o g e

= e B
ool = b1
oo =
ol
g
d <
g
]
2 o — =
- T e o

FIG. 21



PCT/US2022/076553

WO 2023/044421

16/27

, =
%b \
ﬁM W\
%
“
£
7))
w P, Cood
T g8
X L\
\ K\
o —— =
= =
N




PCT/US2022/076553

WO 2023/044421

/4




r///////f/
AN

N
mmwnazymw - T

PCT/US2022/076553

WO 2023/044421

18/27

d > /AN i
o &M /y
ey - N
ik 5
i Ly
by r
= o
s < &
o2 | w2 N|
N = P
=
[ 5/
P4
K
7 77 /
= Z Va
P &
el o
ﬁ:/
= oo —
2B 2 P e
Ry Y e oy [
gongg | L% %
&= v\\,uwf X777 \
.\/ A K
| —- |
NN AN
/] @ \w o
& " g e
=g — (4 e e
%8 NNV m [ X
\ T = 2
I pvsri 7N
Forone
< o gl
b9 & =




PCT/US2022/076553

WO 2023/044421




PCT/US2022/076553

WO 2023/044421




PCT/US2022/076553

WO 2023/044421

n/u

A - - A WA WA WA WA WA WA WA WA WV
T

WA F

N

SINANAN

-— -




PCT/US2022/076553

WO 2023/044421

/A




PCT/US2022/076553

WO 2023/044421

725 73 73



PCT/US2022/076553

WO 2023/044421




PCT/US2022/076553

AN

X 7

5’%5
g7
890 gy
261

895
c

815

28

_fi

WO 2023/044421

24
wehe % 0\ \
M J If
>
J/
- / \////v/
/ e /]
/ v
/ \\\\ /
\ \000000 \\\ \l/ i
) = 7 v:// /
// 1] ==
Y / /
/] \v /7
)/ \. 4
.\ \4\ /\" \ /
W7D & m I\wn\\@hp'lllill%
2 T 7V 27D
@ = en &3 \ \ \
w e o T g5 2 = o 2
— — & om oW ot




PCT/US2022/076553

WO 2023/044421




PCT/US2022/076553

WO 2023/044421

n/a




INTERNATIONAL SEARCH REPORT

Intemational application No.
PCT/US2022/076553

A. CLASSIFICATION OF SUBIECT MATTER
[PC(8) - INV. - B62K 23/06 (2022.01)

CPC - INV.-B62K 23/06 (2022.08)

ADD. - B60T 7/102; B62K 21/12; B62K 21/26;

ADD. - B60T 7/10; B62K 21/12; B62K 21/26; B62L 3/02 (2022.01)

B62L 3/02 (2022.08)

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Electronie database consulted during the intemational scarch (name of database and, where practicable, scarch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category*® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A «——| US 9,268,354 B1 (EVOLVE TECHNOLOGIES, LLC) 23 February 2016 (23.02.2016) entire 1-25

document
A | US 2019/0152457 A1 (GUSTAY MAGENWIRTH GMBH & CO. KG) 23 May 2019 (23.05.2019) 1-25

A US 2018/0201338 A1 (EARTH PUNCHED LLC) 19 July 2018 (19.07.2018) entire document 1-25
A US 2006/0169094 A1 (FUKU!) 03 August 2006 (03.08.2006) entire document 1-25
A US 2002/0088298 A1 (HSU) 11 July 2002 (11.07.2002) entire document 1-25

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited docunents:

“A™  document delining the general state ot the art which is not considered
to be of particular relevance

“D”  document cited by the applicant in the international application

“E™ earlier application or patent but published on or after the international
filing date

“L» document which may throw doubts on priority claim(s) or which
is cited to establish the publication date of another citation or other
special reason (as specified)

Q" documentreferring toanoral disclosure, use, exhibition or other means

“p*  document published prior (o the international filing date but later than
the priority date claimed

“*  later document published afier the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document ol particular relevance; the claimed invention cannol be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents. such combination
Leing obvious to a person skilled in the art

“&"  document member of the same patent family

Date of the actual completion of the international search

01 November 2022

Date of mailing of the international search report

NOY 30 2022

Name and mailing address of the [SA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300 \

Authorized officer
Taina Matos

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - wo-search-report

