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Crossbow Cocking Crank

ABSTRACT OF THE DISCLOSURE

In some embodiments, a ¢rossbow crank comprises a housing and a
shaft rotatable with respect to the housing. A one-way mechanism is arranged to
prevent rotation of the shaft in a first rotational direction, but allow rotation in a second
direction. A release mechanism is arranged to disengage the one-way mechanism from
the shaft. The release mechanism has a first position and a second position, wherein the
release mechanism moves along a length of the shaft between the first position and the

second position.
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Crossbow Cocking Crank

BACKGROUND OF THE INVENTION

This invention relates generally to crossbows and more specifically to
crossbow cocking devices.

Crossbows are known in the art and generally comprise a bow portion
and a stock with a latch. The latch retains the crossbow in a cocked position until
operation of a trigger release the latch to fire the bow. Some examples of crossbows are
disclosed in US 6095128, US 2012-0298087, US 2014-0069401 and US 2014-0069404.

Crossbows tend to have a relatively high draw weight, often ranging
from 150-200 pounds or more. Such draw weights can require an assisting device to aid
in crossbow cocking. One such device is a cocking rope, which uses leveraging to
reduce the force that must be applied by the person cocking the crossbow. An example
of a cocking rope device is disclosed in US 2014-0069403.

There remains a need for devices to aid in safe and reliable cocking of a
crossbow.

Without limiting the scope of the invention a brief summary of some of
the claimed embodiments of the invention is set forth below. Additional details of the
summarized embodiments of the invention and/or additional embodiments of the
invention may be found in the Detailed Description of the Invention below.

A brief abstract of the technical disclosure in the specification is
provided as well. The abstract is not intended to be used for interpreting the scope of

the claims.

CA 2858703 2019-12-03
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BRIEF SUMMARY OF THE INVENTION

In some embodiments, a crossbow crank comprises a housing and a shaft
rotatable with respect to the housing. A one-way mechanism is arranged to prevent
rotation of the shaft in a first rotational direction, but allow rotation in a second
direction. A release mechanism is arranged to disengage the one-way mechanism from
the shaft. The release mechanism has a first position and a second position, wherein the
release mechanism moves along a length of the shaft between the first position and the’
second position.

In some embodiments, the release mechanism is rotationally engaged
with the shaft when in the first position and not rotationally engaged with the shaft
when in the second position. In some embodiments, a biasing member is arranged to
bias the release mechanism to its first position.

In some embodiments, the one-way mechanism comprises a roller clutch.

In some embodiments, the shaft comprises a first spool and a second
spool oriented on opposite sides of the shaft.

In some embodiments, the crank comprises a crank arm engaged to the
shaft. In some embodiments, the crank arm comprises a quick release mechanism and
can be disengaged from the shaft.

In some embodiments, the release mechanism comprises a sleeve that
surrounds the shaft. In some embodiments, the sleeve comprises a non-circular inner
surface and the shaft comprises a non-circular portion arranged to engage the non-
circular inner surface of the sleeve.

In some embodiments, the release mechanism comprises a release lever
that extends through the housing. In some embodiments, the release lever is arranged to
move laterally along a length of the shaft. In some embodiments, the release lever
pivots with respect to the housing.

In some embodiments, the crank comprises a first shaft and a second
shaft that is rotationally engaged to the first shaft. In some embodiments, a crank arm is
attached to the first shaft. In some embodiments, a spool is attached to the second shaft.

In some embodiments, the second shaft is arranged to rotate at a different speed from

CA 2858703 2019-12-03
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said first shaft. In some embodiments, the first shaft comprises a first gear, the second
shaft comprises a second gear engaged with the first gear. In some embodiments, the
first gear and the second gear each comprise a plurality of teeth, and the first and second
gears have different numbers of teeth.

In some embodiments, a retraction spring is arranged to bias a shaft in a
predetermined rotational direction.

In some embodiments, the housing comprises a guide slot and a cocking
string passes through the guide slot.

In some embodiments, crossbow crank comprises a housing and a shaft
rotatable with respect to the housing. A roller clutch mechanism is arranged to allow
rotation of the shaft in one rotational direction and prevent rotation in a second
direction. A release mechanism is arranged to disengage the roller clutch from the
shaft.

These and other embodiments which characterize the invention are
pointed out with particularity in the present specification. However, for a better
understanding of the invention, its advantages and objectives obtained by its use,
reference can be made to the drawings which form a further part hereof and the
accompanying descriptive matter, in which there are illustrated and described various

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description of the invention is hereafter described with
specific reference being made to the drawings.

Figure 1 shows an embodiment of a crossbow with a cocking crank.

Figure 2 shows an embodiment of a cocking crank detached from the
crossbow.

Figure 3 shows an embodiment of a cocking crank arranged to engage an
anchor.

Figures 4 and 5 show an embodiment of an engagement mechanism.

Figure 6 shows an embodiment of a cocking crank in a process of being
attached to an anchor.

Figure 7 shows an embodiment of a cocking crank in a process of being

attached to an anchor.

CA 2858703 2019-12-03
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Figure 8 shows an embodiment of a cocking crank with interior pans
visible.

Figure 9 shows an embodiment of a housing.

Figure 10 shows the housing of Figure 9 with some additional parts
installed,

Figure 11 shows portions of an embodiment of a crossbow crank.

Figure 12 shows an exploded view of Figure 11,

Figure 13 shows an embodiment of portions of a crossbow ¢rank
detailing an embodiment of a release mechanism in a first position.

Figure 14 shows an embodiment of a release mechanism in a second
position.

Figure 15 shows the embodiment of Figure 14 in better detail.

Figure 16 shows portions of an embodiment of a crossbow crank.,

Figures 17 and 18 each show views of another embodiment of a
crossbow crank.

Figures 19 and 20 each show portions of the embodiment of a
crossbow crank shown in Figure 17 and 18.

Figures 21-23 show another embodiment of a crossbow crank.

Figure 24 shows an embodiment of a string centering device attached
to a crossbow,

Figures 25-27 show a quick release attachment between a crank arm
and a shaft.

Figure 28 shows an embodiment of a crossbow crank.

Figure 29 shows an arrangement of a cocking string attached between
the bowstring and crossbow crank.

Figure 30 shows another arrangement of a cocking string attached

between the bowstring and crossbow crank.

DETAILED DESCRIPTION OF THE INVENTION
While this invention may be embodied in many different forms, there are

described in detail herein specific embodiments of the invention. This description is an
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cxempliﬁéation of the principles of the invention and is not intended to limit the
invention to the particular embodiments illustrated.

For the purposes of this disclosure, like reference numerals in the figures
shall refer to like features unless otherwise indicated.

Figure 1 shows an embodiment of a crossbow 10 having a bowstring
12 and an embodiment of a crossbow cocking crank 20.

Desirably, the cocking crank 20 engages or comprises a tension
member 22 arranged to engage the bowstring 12. The tension member 22 can engage
the bowstring 12 using any suitable method and in some embodiments comprises at
least one hook. An example of hooks that can be used with a tension member 22 are
disclosed in US 2014-0069403.

Operation of the cocking crank 20 to retract the tension member 22
desirably draws the bowstring 12. A tension member 22 can be any suitable tension
member, such as a string, cable, strap, etc., and will be referred to herein as a string
22, Once the crossbow 10 is cocked (e.g. when the bowstring 12 is fully drawn and
retained in the drawn orientation by a latch), the cocking string 22 is desirably
disengaged from the bowstring 12,

In some embodiments, the cocking crank 20 is integral with a portion
of the crosshow 10, such as being a portion of the stock 14. In some embodiments,
the cocking crank 20 is fixedly attached to the crossbow 10 using any suitable
method, such as fasteners such as screws. In some embodiments, the cocking crank
20 is arranged to be easily disengaged from the crossbow 10, for example comprising
a quick release mechanism,

Figure 2 shows an embodiment of a cocking crank 20 detached from
the crossbow 10. In some embodiments, the crossbow 10 comprises an anchor 36
that is constructed and arranged to receive and engage the cocking crank 20. In some
embodiments, the crossbow 10 comprises an anchor as described in US 2014-006940.
In some embodiments, an anchor 36 comprises a flange 37, which can extend around
a portion or an entire periphery of the anchor 36. In some embodiments, an anchor
36 comprises a groove 38, which can extend around a portion or an entire petiphery
of the anchor 36, In some embodiments, an anchor 36 is integral with a portion of
the crosshow 10. In some embodiments, an anchor 36 is attached to the crossbow 10,
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for example using fasteners such as screws.

Figure 3 shows an embodiment of a cocking crank 20 and an
embodiment of an anchor 36. In some embodiments, the cocking crank 20 comprises
a housing 24 having an anchor cavity 23 that is arranged to receive an anchor 36. In
some embodiments, the anchor cavity 25 and anchor 36 define complimentary shapes,
which help to provide for a secure engagement. In some embodiments, the crank 20
comprises a release mechanism such as a locking bar 28. The locking bar 28 is
desirably moveable with respect to the housing 24 between first and second positions,

[n some embodiments, the locking bar 28 is slidably or rotatably engaged to the
housing 24. In some embodiments, the locking bar 28 is arranged to pivot about a
locking mechanism pivot axis 70.

In some embodiments, the crank 20 comprises a wall member 30 that
is moveable with respect to the housing 24 between first and second positions.
Desirably, the wall member 30 comprises a surface 31 that defines at least a portion
of the anchor cavity 25, In some embodiments, the surface 31 comprises a shape that
is complimentary to the shape of the anchor 36. In sdme embodiments, the wall
member 30 is slidably or rotatably engaged to the housing 24. In some embodiments,
the wall member 30 is arranged to pivot about a wall member pivot axis 70. The wall
member 30 can also be considered a second portion of the housing 24 that is
moveable with respect to a main portion of the housing 24.

In some embodiments, the crank 20 comprises both a locking bar 28
and a moveable wall member 30, which can provide for a more secure engagement
than either mechanism alone. In some embodiments, a locking bar 28 and a wall
member 30 engage opposing portions of the anchor 36. The wall member pivot axis
70 can have any suitable orientation with respect to the locking mechanism pivot axis
70. In some embodiments, the wall member pivot axis 70 is orthogonal to the locking
mechanism pivot axis 70,

Figures 4 and 5 show an embodiment of the engaging mechanisms in
greater detail, Figure 4 shows an embodiment of a wall member 30 and an
embodiment of an anchor 36. In some embodiments, a surface 31 of the wall member
30 is shaped to mate with a surface of the anchor 36. For example, the surface 31

can comprise a flange 34 arranged to engage a groove 38 in the anchor 36. In some
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embodiments, the flange 34 wraps around a portion of the anchor 36. As shown in
Figure 4, the wall member 30 and flange 34 engage approximately half of a periphery
of the anchor 36, thereby engaging a front surface, a side surface, and a back surface
of the anchor 36. In some embodiments, the engagement between the wall member
30 and the anchor 36 is sufficient to prevent movement of the crank 20 with respect to
the crossbow 10, for example preventing movement along the drawing/shooting axis.

In some embodiments, the wall member 30 surface 31 comprises a
recess 33 that receives a flange 37 of the anchor,

Figure 5 shows the anchor 36 engaged with both a wall member 30 and
a locking bar 28, In some embodiments, a locking bar 28 is moveable (e.g. about
axis 70) between first (e.g. locked) and second (e.g. unlocked) positions. Desirably,
the first position comprises an interference position wherein the anchor 36 is engaged
with the locking bar 28, and the second position allows for release of the anchor 36.
In some embodiments, the locking bar 28 comprises a cam lobe 29 that provides for
the first/interference position. For example, as shown in Figure 5, in a first position
the cam lobe 29 is positioned in a portion of the groove 38 of the anchor 36.

Figure 6 shows an embodiment of a crank 20 during a process of
attaching the crank 20 to the anchor 36. The wall member 30 is oriented in a second
position (e.g. open) and is engaged with the anchor 36. The wall member 30 will be
moved into the first position (e.g. closed), wherein the anchor 36 will be received in
the anchor cavity 25 of the housing 24. The locking bar 28 is in the second position
(e.g. unlocked), wherein the locking bar 28 does not interfere with movement of the
anchor 36.

Figure 7 shows the crank 20 of Figure 6 with the wall member 30 in
the first position (e.g. closed). The locking bar 28 can be moved into its first position
(e.g. locked) to fully engage the crank 20 to the anchor 36. In some embodiments,
external surfaces of the housing 24 and wall member 30 near the anchor 36 are
shaped complimentary to the crossbow 10. For example, upper surfaces of the
housing 24 and wall member 30 shown in Figure 7 are shaped complimentary to a
portion 15 (see Figure 2) of the crossbow stock 14 adjacent the anchor 36.

Figure 8 shows an embodiment of a cocking crank 20, including some

embodiments of internal components. The housing 24 is shown in hidden lines.
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Desirably, the crossbow crank 20 comprises a shaft 40, a crank arm 21 and a spool 42,
The shaft 40 is received in the housing 24 and arranged to rotate with respect to the
housing 24. For example, the shaft 40 can be joumnal mounted in the housing 24, In
some embodiments, a cocking crank 20 comprises a bearing 47 between the housing 24
and the shaft 40, such as a sleeve bearing, a roller bearing, etc. Figure 8 shows a first
bearing 47 and a second bearing 48, each bearing 47, 48 provided at a location where
the shaft 40 exits the housing 24.

In some embodiments, the shaft 40 extends through the housing 24
entirely and extends out from opposite sides of the housing 24, The crank arm 21 is
attached to the shaft 40 and can be used to rotate the shaft 40. The spool 42 is also
attached to the shaft 40 and rotates with the shaft 40. The cocking string 22 desirably
winds around the spool 42 and extends, for example, toward the bowstring 12 (see
Figure 1).

" It should be noted that a spool 42 is not necessary, as the cocking string
22 could be attached directly to the shaft 40 and wound upon the shaft; however, a spool
42 with gidewalls is desirable in that it will contain the cocking string 22.

The cocking string 22 can have any suitable configuration. In some
embodiments, a single length of cocking string 22 extends to the bowstring 12, wherein
a first end of the cocking string 22 engages the spool 42 or shaft 40, and a second end of
the cocking string 22 engages the bowstring 12, In some embodiments, multiple lengths
of cocking string 22 extend between the crank 20 and the bowstring 12. For example, in
some embodiments, the crank 20 comprises a second spool 43 attached to the shaft 40
and a second, separate length of cocking string (not illustrated in Figure 8). In some
embodiments, the first spool 42 and the second spool 43 are located on opposite sides of
the housing 24.

In some embodiments, the first spool 42 and the second spool 43 are
mirrored on opposite sides of a firing axis or shooting plane. In some embodiments,
various siretches of cocking string 22 are mirrored on opposite sides of the shooting
plane. This arrangement helps to balance loads. In some embodiment, a single piece of
cocking string 22 comprises a first stretch extending from the first spool 42 to the
bowstring 12 and a second stretch extending from the second spool 43 to the bowstring
12.
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In some embodiments, the crank 20 comprises a string anchor 23 (see
e.g. Figures 7 and 29). In some embodiments, a string anchor 23 comprises an aperture
or hook, for example formed in the housing 24, that allows force transfer between the
cocking string 22 and the housing 24. In some embodiments, a cocking string 22 first
portion 22a extends from a first spool 42 to the bowstring 12 and a second portion 22b
extends back to the string anchor 23 of the crank 20. A third portion 22¢ extends back
to the bowstring 12 and a fourth portion (not visible) extends to the second spool 43. In
some embodiments, the crossbow 10 comprises an anchor that can be used in a manner
similar to a housing anchor 23 as described herein.

In some embodiments, a portion of a cocking string 22 is oriented within
the crossbow crank 20, for example passing through a portion of the shaft 40. In some
embodiments, a cocking string 22 engages a bowstring 12 at one end, extends back to
the first spool 42, passes through the shaft 40 to the second spool 43 and then engages
the bowstring 12 at a second end.

In some embodiments, the crossbow crank 20 uses a bowstring engaging
mechanism (not illustrated), for example as described in US 6095128. In some
embodiments, a bowstring engaging mechanism comprises a body that provides for
engagement between the bowstring 12 and cocking string 22,

Figure 8 further shows a one-way mechanism 50 constructed and
arranged to limit rotation of the shaft 40 to a single rotational direction. When the one-
way mechanism 50 is engaged, desirably the shaft 40 will be prevented from rotating in
a first direction and will be allowed to rotate in a second direction (e.g. opposite the first
direction). Desirably, the bowstring 12 can be drawn as the shaft rotates in the second
direction. A release mechanism 56 is desirably arranged to disengage the one-way
mechanism 50 from the shaft 40.

In some embodiments, the one-way mechanism 50 and release
mechanism 56 are contained within a cavity defined in the housing 24. As shown in
Figure 8, the bearings 47, 48 are also contained within the housing 24. In some
embodiments, a release mechanism 56 comprises a release lever 58 that extends outside

of the housing 24.

CA 2858703 2019-12-03
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Figure 9 shows an embodiment of a housing 24 in greater detail. Figure
10 shows the housing of Figure 9 with some additional components installed. In some
embodiments, the housing 24 comprises an internal cavity 26. In some embodiments,
the housing 24 comprises a cover 27 that is removable, which allows access to the
internal cavity 27. In some embodiments, the cavity 27 comprises a first portion 76 and
a second portion 77, which may have different sizes. In some embodiments, the first
portion 76 is constructed and arranged to receive the one-way mechanism 50. In some
embodiments, the one-way mechanism 50 is press-fit within the first portion 76 of the
cavity 26 and is thus considered fixedly attached to the housing 24. The one-way
mechanism 50 can also be attached via an adhesive, a fastener, or any other suitable
method of attachment.

In some embodiments, the release mechanism 56, or at least a portion of
the release mechanism 56, is oriented in the second portion 77 of the cavity 26.
Desirably, the second portion 77 of the cavity 26 provides clearance for actuation of the
release mechanism 56.

In some embodiments, the housing 24 compriges an aperture 62, and a
release lever 58 extends through the aperture 62. In some embodiments, the aperture 62
comprises a first portion 63, a second portion 64. In some embodiments, the aperture 62
comprises an L-shape,

In some embodiments, the first portion 76 of the cavity 26 is arranged to
receive the first bearing 47 (see Figure 8). In some embodiments, the first bearing 47 is
press-fit within the first portion 76 of the cavity 26. In some embodiments, both the first
bearing 47 and the one-way mechamism 50 are mounted in the first portion 76 of the
cavity 26. In some embodiments, the cover 27 is arranged to receive the second bearing
48. In some embodiments, the second bearing 48 is press-fit within the cover 27. The
bearings 47, 48 can also be attached via an adhesive, a fastener, or any other suitable
method of attachment.

Figure 11 shows another view of parts of the embodiment shown in
Figure & Figure 12 shows an exploded view of Figure 11.

In some embodiments, the one-way mechanism 50 comprises a roller
mechanism. In some embodiments, the one-way mechanism 50 does not comprise a
ratcheting mechanism (¢.g. does not include a pawl). In some embodiments, the one-
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way mechanism 50 comprises a one-way bearing. In some embodiments, the one-way
mechanism 50 comprises a sprag clutch. Examples of sprag clutches are disclosed in
US 4130191 and are available from Renold Clutches & Couplings (Renold Ajax, 100
Bourne Street, Westfield, NY 14787). In some embodiments, the one-way mechanism
50 comprises a roller clutch. Examples of roller clutches are disclosed in US 3625324
and US 3731774 and are available from INA Bearings (Schaeffler Technologies AG &
Co. KG, IndustriestraBe 1-3, 91074 Herzogenaurach, Germany). In some embodiments,
the one-way mechanism 50 comprises an INA HFZ101410 roller clutch. Desirably, the
one-way mechanism provides for near-silent operation and is generally more quiet than
a ratcheting mechanism. A crossbow crank 20 that utilizes a roller clutch, sprag clutch
or similar mechanism is generally more pleasurable to use than a ratcheting crank
mechanism, for example due to reduced vibration and noise. Further, these one-way
mechanisms can offer near instantaneous locking against movement.

Desirably, the one-way mechanism 50 provides engagement between the
housing 24 and the shaft 40, allowing the shaft 40 to rotate with respect to the housing
24 in one direction but preventing rotation in the opposite direction.

In some embodiments, the one-way mechanism 50 can be engaged
directly with the shaft 40. In some embodiments, the one-way mechanism 50 is engaged
with the shaft 40 via a release mechanism 56.

In some embodiments, the release mechanism 56 compriges an
intermediary member arranged between the shaft 40 and the one-way mechanism 50. In
some embodimenis, the release mechanism 56 comprises a sleeve. In some
embodiments, at least a portion of the release mechanism 56 surrounds the shaft 40. In
some embodiments, at least a portion of the release mechanism 36 is oriented within the
one-way mechanism 50. In some embodiments, a release lever 58 extends from the
release mechanism 56. In some embodiments, the release lever 58 comprises an
aperture and the release mechanism 56 comprises a groove 59 arranged to receive the
aperture. Desirably, the release lever 58 is rotatable with respect to the sleeve, allowing
the sleeve to rotate with the shaft 40 while the release lever 58 remains stationary.

In some embodiments, the release mechanism 56 comprises a flange 60 arranged to abut
a portion of the release lever 58. In some embodiments, a biasing member 68 is

arranged to bias the release mechanism 56 in a particular direction.
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Figures 13-15 show an embodiment of a release mechanism 56 in
operation. Figure 13 shows a first orientation, wherein the release mechanism 56 is
rotationally engaged to the shaft 40, Figures 14 and 15 show a second orientation,
wherein the release mechanism 56 is disengaged rotationally from the shaft 40. Figure
15 is similar to Figure 14 but omits the one way mechanism 50 so the interaction
between the shaft 40 and release mechanism 56 is more visible.

With reference to Figures 12-15, in some embodiments, the shaft 40
comprises a first portion 44 and an adjacent second portion 45, The first portion 44
comprises a first shape (e.g. cross-sectional shape or external perimeter shape) and the
second portion 45 comprises a second shape different from the first shape. Desirably,
the second portion 45 is shaped to engage the release mechanism 56, whereas the first
portion 44 is arranged to not engage the release mechanism 56. In some embodiments,
the first portion 44 comprises a circular shape. In some embodiments, the second
portion 45 comprises a non-circular shape. In some embodiments, the second portion
45 comprises a plurality of flat surfaces 41, In some embodiments, the second portion
45 defines a hexagonal shape.

Desirably, the release mechanism 56 is configured to engage the second
portion 45 of the shaft 40, and to not engage the first. portion 44. For example, in some
embodiments, the release mechanism 56 comprises a cavity 57 amranged to receive the
shaft 40, and a cross-sectional shape of at least a portion of the cavity 57 is similar to a
cross-sectional shape of the shaft second portion 45. As shown in Figures 12-15, the
cavity 57 and the shaft 40 second portion 45 comprises complimentary hexagonal
shapes. The cavity 57 and second portion 45 can have any suitable shape that provides
for rotational engagement therebetween. The first portion 44 of the shaft 40 can have
any suitable shape that does not engage the release mechanism 56, and can simply be
smaller than the release mechanism 56,

Desirably, the release mechanism 56 is moveable between first and
second positions, wherein the first position provides for rotational engagement between
release mechanism 56 and the shaft 40, thereby providing for rotational engagement
between the one-way mechanism 50 and the shaft 40. The second position disengages
the release mechanism 56 from the shaft 40, thereby providing for disengagement of the

shaft 40 from the one-way mechanism 50. In some embodiments, a biasing member 68,
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such as a spring, is provided to bias the release mechanism 56 toward its first (e.g.
engaged) position.

In some embodiments, the release mechanism 56 is moveable with
respect to the shaft 40 in a shaft axial (e.g. lengthwise) direction, For example, the
release mechanism 56 is moveable along the length of the shaft 40 between a first
position (e.g. as shown in Figure 13) and a second position (e.g. as shown in Figures 14
and 15). In the embodiment illustrated in Figures 12-15, the one-way mechanism 50 can
be considered fixed to the housing 24 (see e.g. Figure 8§) and the release mechanism 56
can be considered to be always rotationally engaged to the one-way mechanism 50.
When the release mechanism 56 is in the first position, the shaped portion of the internal
cavity 57 of the release mechanism 56 is aligned with the second portion 45 of the shaft
40, and the release mechanism 56 is rotationally engaged with the shaft 40. When the
release mechanism 56 is moved to the second position (e.g. by moving along the length
of the shaft 40), the shaped/engaging portion of the intemal cavity 57 of the release
mechanism 56 is moved off of the second portion 45 and becomes oriented over the first
portion 44 of the shaft 40, wherein the release mechanism 50 is disengaged from the
shaft 40. When the release mechanism 56 is in the second position, rotation of the shaft
40 is not limited by the one-way mechanism 50.

In some embodiments, an opening of the internal cavity 57 of the release
mechanism 56 comprises a flare 67 or an increase in size. This helps the release
mechanism 56 return to its first (¢.g. engaged) position.

Figures 13 and 14 also show an embodiment of an aperture 62 formed in
the housing 24, The housing 24 and aperture 62 are more clearly illustrated in Figure 9,
Figures 13 and 14 show how the positioning of the release lever 58 relates to the various
portions of the aperture 62 in sote embodiments of a crossbow crank 20. Degsirably, the
aperture 62 comprises at least a first portion 63 and a second portion 64. When the
release mechanism 56 is in a first axial position (e.g. as shown in Figure 13, engaged to
the shaft 40), the release lever 58 is oriented in the first portion 63 of the aperture 62.
When the release mechanism 56 is in the second axial position (¢.g. as shown in Figure
14, not engaged to the shaft 40), the release lever 58 is oriented in the second portion 64

of the aperture 62.
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In some embodiments, the release mechanism 56 can be locked in the
disengaged orientation (e.g. second axial position), thereby preventing engagement
between the shaft 40 and the one-way mechanism '50. In some embodiments, the
aperture 62 comprises a third portion 65, and orientation of the release lever 58 in the
third portion 65 locks the release mechanism 56 and prevents the release mechanism 58
from retuming to its first axial/engaged position. As shown in Figure 14, the third
portion 65 of the aperture 62 is arranged such that the release lever 58 can be rotated
into the third portion 65 while the release mechanism 56 is in the second axial/unlocked
position.” When the release lever 58 is oriented in the third portion 65 of the aperture 62,
the housing 24 abuts the release lever 58 and prevents the release mechanism 56 from
moving along the length of the shaft 40.

Figure 16 shows an end view of portions of an embodiment of a
crosshow crank 20 to illustrate movement of the release mechanism 56, The release
mechanism 56 is shown in the second (e.g. disengaged) axial position, wherein the
release mechanism 56 is not engaged with the second portion 45 of the shaft 40. The
biasing member 68 is compressed. It can be noted that the one-way mechanism 50 is
still engaged rotationally to the release mechanism 56 (e.g. along interface 81).

Figures 17 and 18 each show another embodiment of a crossbow crank
20, A cover 27 of the housing 24 has been omitted from Figure 17 to show more detail,
and the cover 27 is shown in Figure 18 detached from the housing 24.

In some embodiments, a crossbow crank 20 comprises a first shaft 40
and a second shaft 80. In some embodiments, the first shaft 40 is oriented parallel to the
second shaft 80. In some embodiments, one or both of the shafts 40, 80 extend outside
of the housing 24, and the housing 24 can include apertures for the shafis 40, 80.

In some embodiments, the first shaft 40 is engaged to the second shaft 80
such that rotation of the first shaft 40 will cause rotation of the second shaft. The first
shaft 40 and second shaft 80 can be engaged to one another using any suitable method,
such as frictional engagement, a drive belt, gearing, etc. As shown in Figures 17 and 18,
the shafts 40, 80 each comprise respective gears 52, 53 arranged to mesh with one
another.

In some embodiments, one of the shafts 40, 80 is arranged to be rotated
by application of a rotational force, and the other of the shafts 40, 80 is arranged to
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spool a cocking string (e.g. 22 in Figure 1). As shown in Figures 17 and 18, a crank arm
21 is engaged to the first shaft 40 and the second shaft 80 comprises spools 42, 43.
Thus, the first shaft 40 can be rotated by turning the crank arm 21, which causes rotation
of the second shaft 80, thereby tuming the spools 42, 43.

In some embodiments, the engagement between the first shaft 40 and the
second shaft 80 can create a mechanical advantage by having the shafts 40, 80 tum at
different speeds. For example, shafts 40, 80 that are engaged by friction or a belt can
comprise different diameters, As shown in Figures 17 and 18, the shafis 40, 80
comprise gears 52, 53 of different sizes. For example, the gear 52 of the first shaft 40
comprises less teeth than the gear 53 of the second shaft 80, which causes a reduction in
turning speed and increase in torque. In practice, this ratio between the shafts 40, 80
will reduce the turning effort that must be applied to the crank arm 21 to cock a
crossbow. In some embodiments, the ratio can be reversed, wherein the second shaft 80
would rotate faster than the first shaft 40.

The use of two shafts 40, 80 can also reverse the direction of cranking
required to be applied by the user when compared to 4 single shaft embodiment.

Figures 19 and 20 show portions of the ¢rossbow crank 20 embodiment
illustrated in Figures 17 and 18 but omit the housing. The viewing angle of Figure 19 is
similar to that of Figure 18,

In some embadiments, the one-way mechanism 50, release mechanism
56 and release lever 58 are engaged to the first shaft 40, as shown in Figures 19 and 20.
In some embodiments, these components can be engaged to the second shaft 80. A
crank arm 21 can also be engaged to either shaft 40, 80.

In some embodiments, the first shaft 40 and second shaft 80 can be
engaged to one another at multiple locations. In some embodiments, the first shaft 40
comprises a first gear 52a and a second gear 52b, and the second shaft 80 comprises a
first gear 53a and a second gear 53b, engaged as illustrated in Figures 19 and 20. In
some embodiments, the pair of meshing gears are balanced on opposing sides of the
shafts 40, 80.

In some embodiments, the gears 52, 53 are oriented outside of the

housing 24. In some embodiments, gears 52, 53 can be hidden within the housing.
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Each shaft 40, 80 can further have bearings 47a, 47b, 48a, 48b provided
at locations where the shaft 40, 80 extends though the housing 24.

In some ermbodiments, the crossbow crank 20 comprises a motor or
similar mechanism arranged to rotate the shaft 40. For example, an electric motor can
be supplied as an alternative or supplement to the crank arm 21,

Figure 21 shows another embodiment of a crossbow crank 20, having a
housing 24 and cover 27 more contoured than previously shown herein. The crank 20
further includes side covers 83 on ¢ither side of the housing 24.

In some embodiments, a string centering device 74 is provided along
with a crossbow crank 20. Desirably, the string centering device 74 is attachable to a
crossbow 10. For example, the string centering device 74 can be attached to the stock
14, for example in a target area 75 located behind the string catch and sight mount (see
Figure 1). In some embodiments, a mounting bracket 79 is provided. As shown in
Figure 21, the mounting bracket 79 comprises a central ridge that can occupy a gap in
the stock 14.

Figure 22 shows the embodiment of Figure 21 from a different angle,
with the housing cover 27 and side covers 83 removed,

In some embodiments, each side cover 83 is arranged to cover a spool 42
and first and second shaft gears 52, 53. In some embodiments, a side cover 83
comprises an aperture 84, and a cocking string 22 (se¢ o.g. Figure 1) passes through the
aperture 84. In some embodiments, an aperture 84 comprises a guide slot 85, and the
shape of the guide slot 85 encourages the cocking string 22 to wind properly upon a
spool 42. As a crossbow 10 is drawn with the crank 20 from a brace condition to a
drawn condition, the orientation of the cocking string 22 with respect to the crank 20
changes. For example, the cocking string 22 may leave the crank 20 at a continuously
higher angle as the crossbow 10 reaches a higher level of draw.

In some embodiments, a guide slot 85 is configured such that the cocking
string 22 will traverse a length of the guide slot 85 during the cranking operation. For
example, when the crossbow 10 is in a brace condition, a cocking string 22 may be
oriented near a first end 86 of the guide slot 85. During cranking/draw of the crossbow
10, the cocking string 22 will traverse along the length of the guide slot 85, eventually
being oriented near a second end 87 of the guide slot 85 at full draw. A shape of the
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guide slot 85 along its length can encourage the cocking string 22 to spool properly
during cranking, A change in the lateral orientation of the guide slot 85 can cause the
portions of the side cover 83 that define the guide slot 85 to contact and bias the cocking
string 22. Thus, a non-linear guide slot 85 can be used. In some embodiments, a guide
slot 85 comprises curvature along its length, a first linear portion oriented at an angle to
a second linear portion, or various combinations thereof.

In some embodiments, a guide slot 85 is provided for each spool 42, 43.
Figure 28 shows an embodiment having a first guide slot 85 and a second guide slot 95,
wherein a shape of the second guide slot 95 is a mircor image of the first guide slot 85.

Figure 23 shows the embodiment of Figure 21 with the housing removed.
In some embodiments, a release lever 58 is arranged to pivot with respect to another
portion of the crank 20, As shown in Figures 22 and 23, the release lever 58 is arranged
to pivot with respect to the housing 24. For example, in some embodiments, the release
lever 58 receives a pivot pin 90 that defines a pivot axis for the release lever 58. A pivot
pin 58 can be press fit into the housing 58, for example being inserted through an
installation bore 91 in the housing. In some embodiments, the pivot pin 90 extends
across the aperture 62 in the housing 24 provided for the release lever 58.

In some embodiments, a release lever 58 comprises a first prong 54 and a
second prong 55. In some embodiments, a first prong 54 and second prong 55 comprise
a U-shaped structure,

In some embodiments, a release lever 58 comprises a first portion 54 and
a second portion 55 oriented on opposite sides of the shaft 40, wherein each portion 54,
55 is arranged to contact the release mechanism 56. As shown in Figure 23, pivoting
the release lever 58 about the pivot pin 90 causes the first and second portions 54, 55 to
apply a lateral force to the flange 60 of the release mechanism 56, thereby moving the
release mechanism 56 along the length of the shaft 40, releasing the one way mechanism
50 as previously described herein,

Figure 23 also shows a sleeve 93 that is used in conjunction with the one
way mechanism 50. In some embodiments, the one way mechanism 50 is press fit into
the sleeve 93. In some embodiments, the sleeve 93 is molded into the housing 24 priot

to receiving the one way mechanism 50. In some embodiments, a sleeve 93 comprises
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surface features 94 such as raised portions, teeth, knurling, etc., to help secure the sleeve
93 in the housing.

In some embodiments, any gear described herein can comprise a flange
for added strength. For example, any of the first shaft gears 52a, 52b and second shaft
gears 53a, 3b can comprise a flange. As shown in Figure 23, each of the first shaft gears
52a, 52b comprises a flange 96, as well as a collar portion 97 secured to the shaft 40
with a fastener.

In some embodiments, a crank 20 comprises a retraction spring 88
arranged to bias the spools 42, 43 in a predetermined direction. Desirably, the retraction
spring 88 is arranged to automatically retract a cocking string 22, for example when the
crank 20 is not in use. In some embodiments, the retraction gpring 88 provides a force
that will help an operator to draw the bowstring. In some embodiments, the retraction
spring 88 comprises a first portion 98 secured to the housing 24 and a second portion 99
secured to a shaft (e.g. 40 or 80). A retraction spring 88 can be arranged to bias either
shaft 40, 80. In some embodiments, a retraction spring 88 biases a shaft 40, 80 upon
which the spools 42, 43 are mounted.

Figure 21 shows an alternative embodiment of a moveable wall member
30 that comprises a portion of a quick release mechanism, for example as previously
discussed with respect to Figure 3. The wall member 30 remains rotatable about axis
72, but the wall member 30 comprises a key 32 that is arranged to abut the housing
24 and limit travel of the wall member 30. A torsion spring 35 is also provided to
bias the wall member 30 with respect to the housing 24 (for example biased toward an
open configuration).

Figure 24 shows a portion of an embodiment of a crossbow 10. A string
centering device 74 as shown in Figure 21 is shown attached to the stock 14.

In some embodiments, a string centering groove 73 can be provided as
built into the crossbow 10, for example being formed in the string catch housing, site
mount, rear butt of the crossbow or any other suitable location.

When either a string centering device 74 or string centering groove 73 is
used, the cocking string 22 can be anchored to the string centering device 74 or string
centering groove 73 as the crossbow is drawn, for example as shown in Figure 30.

Anchoring a portion of the cocking string 22 to a string centering device 74 or string
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centering groove 73 that is supported by the crossbow 10 will apply forces to the
crossbow and reduce the amount of force applied to the crank 20 and crank anchor 36
when compared to an arrangement as shown in Figure 29.

Figures 25-27 show an embodiment of a quick release crank arm 21. In
some embodiments, the crank arm 21 is attached to the shaft 40 via a moveable pin 17.
The moveable pin 17 is received in the crank arm 21 and is moveable between first and
second positions. A spring 18 can bias the moveable pin 17 towards the first position,
and a clip 19 can be used to retain the moveable pin 17 and spring 18 on the crank arm
21. In some embodiments, the moveable pin 17 comprises a flange 16 arranged to
engage the shaft 40.

Figure 26 omits the crank arm 21 for clarity but shows the moveable pin
17 in the first position and engaged to the shaft 40. Figure 27 shows the pin 17 removed
from the shaft 40. Desirably, the shaft 40 comprises a cavity 46 arranged to receive the
pin 17. The shaft 40 further comprises a recess 49, which can comprise an enlarged
portion of the cavity 46. Desirably, the flange 16 moves into the recess 49 when the
moveable pin 17 is in the first orientation, thereby locking the pin 17 to the shaft 40. To
release the crank arm 21, the pin 17 is simply depressed, moving the pin 17 to its second
position, wherein the flange 16 moves out of the recess 49, allowing the pin 17 to
disengage the shaft 40.

While reference has been made to various preferred embodiments of the
invention other variations, implementations, modifications, alterations and embodiments
are comprehended by the broad scope of the appended claims. Some of these have been
discussed in detail in this specification and others will be apparent to those skilled in the
art. Those of ordinary skill in the art having access to the teachings herein will
recognize these additional variations, implementations, modifications, alterations and
embodiments, all of which are within the scope of the present invention, which

invention is limited only by the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A crossbow crank comprising:
5 a housing;

a shaft rotatable with respect to said housing, said shaft comprising a first length
portion having a first cross-sectional shape and a second length portion having a second
cross-sectional shape that is different from said first cross-sectional shape;

a one-way mechanism arranged to prevent rotation of said shaft in a first

10  rotational direction; and

a release mechanism having a first position and a second position, said release
mechanism moving along a length of said shaft between said first position and said
second position, said release mechanism positioned over said second length portion and
rotationally engaged with said second length portion in said first position, said release

15  mechanism positioned over said first length portion in said second position, said release
mechanism not rotationally engaged with said shaft in said second position;

wherein said one-way mechanism comprises a roller clutch;

wherein said release mechanism comprises a sleeve that surrounds said shaft,
said sleeve comprising a non-circular inner surface; and

20 wherein said shaft second length portion comprises a non-circular portion shape

arranged to engage said non-circular inner surface of said sleeve.

2. The crossbow crank of claim 1, wherein said shaft comprises a first spool and a

second spool oriented on opposite sides of the shaft.
3. The crossbow crank of claim 1, comprising a crank arm engaged to the shaft.

25 4 The crossbow crank of claim 3, comprising a moveable pin arranged to release

said crank arm from said shaft.

5. The crossbow crank of claim 1, said release mechanism comprising a release

lever that extends through said housing.

6. The crossbow crank of claim 5, wherein said release lever pivots with respect to

30 said housing.

CA 2858703 2019-12-03



21

7. The crossbow crank of claim 1, said shaft comprising a first shaft, said crossbow

crank further comprising a second shaft rotationally engaged to said first shaft.
8. The crossbow crank of claim 7, wherein said first shaft comprises a crank arm.
9. The crossbow crank of claim 8, wherein said second shaft comprises a spool.

5 10. The crossbow crank of claim 7, wherein said second shaft is arranged to rotate at

a different speed from said first shaft.

11. The crossbow crank of claim 7, wherein said first shaft comprises a first gear,
said second shaft comprises a second gear, and said first gear is engaged with said

second gear.

10 12, The crossbow crank of claim 11, wherein said first gear and said second gear
each comprise a plurality of teeth, said first gear having a different number of teeth than

said second gear.

13. The crossbow crank of claim 1, comprising a retraction spring arranged to bias

said shaft in a second rotational direction.

15 14.  The crossbow crank of claim 1, comprising a biasing member arranged to bias

said release mechanism to said first position.

15.  The crossbow crank of claim 1, comprising a guide slot in said housing, a

cocking string passing through said guide slot.

16. A crossbow crank comprising:
20 a housing;

a shaft rotatable with respect to said housing, said shaft comprising a first length
portion having a first cross-sectional shape and a second length portion having a second
cross-sectional shape that is different from said first cross-sectional shape;

a roller clutch mechanism arranged to allow rotation of said shaft in one

25 rotational direction, said roller clutch mechanism surrounding said shaft; and

a release mechanism comprising a sleeve that surrounds said shaft, said release

mechanism being a) arranged to disengage said roller clutch from said shaft, and b)

moveable along a length of said shaft between a first position and a second position;

CA 2858703 2019-12-03
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wherein said sleeve comprises a non-circular inner surface; and
wherein said shaft second length portion comprises a non-circular portion shape

arranged to engage said non-circular inner surface of said sleeve.

CA 2858703 2019-12-03
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