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ARCHERY BOW WITH FORCE VECTORING ANCHOR

BACKGROUND OF THE INVENTION

This invention relates generally to archery bows and more specifically to
compound archery bows and rotatable members used in compound archery bows.

Compound archery bows are known in the art. Various configurations
have included single cam designs, modified single cam designs and two cam designs.
Each configuration can be better than other configurations in some ways, and less
desirable in others. For example, it is possible for some two cam bows to launch an
arrow faster than a single cam design; however, rotation of the two cams must be
synchronized for optimum performance. Two cam bows have a tendency to fall out of
sync, wherein the bow can experience a loss in arrow launch speed and will require
maintenance to adjust cam timing. Two cam bows often generate more vibration, noise
and reverberations as an arrow is launched. While a single cam bow may not shoot as
fast as some two cam bows, a single cam bow will often be more pleasurable to use and
will require significantly less maintenance over its life span.

In an attempt to solve timing issues in two cam bows, some designs use
cables to directly link the cams to one another, forcing them to rotate together.
Although such configurations can be more desirable than older designs, the direct
mechanical linkage does have drawbacks, such as increased friction between the moving
parts, causing losses in the total energy transferred to an arrow at launch.

There remains a need for novel archery bow designs capable of increased
mechanical efficiency and subsequent arrow launch speed while also being more
pleasurable for an archer to use, and requiring less maintenance.

ANl US patents and applications and all other published documents
mentioned anywhere in this application are incorporated herein by reference in their
entirety.

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
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as well only for the purposes of complying with 37 C.F.R. 1.72. The abstract is not

intended to be used for interpreting the scope of the claims.

BRIEF SUMMARY OF THE INVENTION

In some embodiments, an archery bow comprises a first rotatable member
being rotatable about a first rotatable member axis. A first power cable anchor is
attached to the first rotatable member and rotatable with respect to the first rotatable
member about a first anchor axis. The first anchor axis is offset from the first rotatable
member axis. A first power cable can be anchored to said first power cable anchor.

In some embodiments, the archery bow further comprises a second
rotatable member that is rotatable about a second rotatable member axis. The first
power cable can be anchored to the second rotatable member.

In some embodiments, the second rotatable member comprises a second
power cable anchor that is rotatable with respect to the main body of the second
rotatable member about a second anchor axis. The second anchor axis is offset from the
second rotatable member axis. A second power cable can be anchored to said second
power cable anchor.

In some embodiments, a rotatable member for use with a compound
archery bow comprises a body configured for rotation about a rotatable member axis and
a cable anchor. The cable anchor is attached to the body and rotatable with respect to
said body about an anchor axis, wherein the anchor axis is offset from the rotatable
member axis.

In some embodiments, a rotatable member for use with a compound
archery bow comprises a body configured for rotation about a rotatable member axis and
a module configured for attachment to the body. The module comprises a cable anchor
that is rotatable with respect to the module about an anchor axis, wherein the anchor axis
offset from the rotatable member axis.

These and other embodiments which characterize the invention are
pointed out with particularity in the claims annexed hereto and forming a part hereof.
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
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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 an archery bow.

Figure 2 shows a rotatable member at multiple orientations.

Figures 3-5 show an embodiment of upper and lower rotatable members
at multiple rotational orientations, such as at-rest, mid-draw and full-draw.

Figures 6-9 each show an embodiment of an archery bow.

Figures 10-12 show another embodiment of upper and lower rotatable
members at various rotational orientations, such as at-rest, mid-draw and full-draw.

Figure 13 shows an embodiment of a rotatable member having an
embodiment of a vectoring anchor.

Figure 14 shows an embodiment of a rotatable member having an
cmbodiment of a split vectoring anchor.

Figures 15-17 show another embodiment of upper and lower rotatable
members at various rotational orientations, such as at-rest, mid-draw and full-draw.

Figure 18 shows a portion of another embodiment of an archery bow.

Figures 19-21 show another embodiment, similar to Figure 18, of upper
and lower rotatable members at various rotational orientations, such as at-rest, mid-draw
and full-draw.

Figure 22 shows another embodiment of an archery bow.

Figures 23-25 show an embodiment of a rotatable member having an
adjustable module at various orientations.

Figure 26 shows an exploded view of an embodiment of a rotatable
member and a module comprising a vectoring anchor.

Figure 27 shows an exploded view of another embodiment of a rotatable
member comprising a vectoring anchor and having interchangeable modules.

Figure 28 shows another embodiment of an archery bow comprising cams

that ¢ach have a timing window.
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Figure 29 shows a rotatable member of Figure 28 in greater detail

Figure 30 shows an embodiment of a single cam archery bow comprising
a vectoring anchor.

Figure 31 shows an embodiment of rotatable members suitable for use in
a 1.5 cam bow.

Figure 32 shows an embodiment of a modified pulley or hybrid cam
comprising a vectoring anchor.

Figure 33 shows another embodiment of a rotatable member comprising a
vectoring anchor.

Figure 34 shows another embodiment of a rotatable member comprising a

vectoring anchor.

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
exemplification 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.

“Archery bow” as used herein is intended to encompass any suitable type
of compound archery bow, including single cam bows, CPS bows and/or cam-and-a-half
bows, dual cam and/or twin cam bows, crossbows, etc.

Figure 1 shows an embodiment of an archery bow 10 comprising a force
vectoring anchor 30. The vectoring anchor 30 generally allows a force vector applied by
a cable 26 to transition with respect to a support point (e.g. an axle 24) as the bow is
drawn.

An archery bow 10 can generally comprise a handle 12, a first limb 14 and
a second limb 16. Each limb 14, 16 can be attached to an end of the handle. Each limb
14, 16 further supports a respective rotatable member 20, 22. For example, a first
rotatable member 20 can be rotatably supported by a first axle 24, which is supported by
the first limb 14, and a second rotatable member 22 can be rotatably supported by a

second axle 28, which is supported by the second limb 16. Thus, each rotatable member
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20, 22 is rotatably attached to the archery bow 10 and configured for rotation about an
axis that can be defined, in some embodiments, by the axle (e.g. 24). Each rotatable
member 20, 22 can comprise a cam, a pulley or any other suitable rotatable member.

The archery bow 10 further comprises a bowstring 18. Each rotatable
member 20, 22 can comprise a bowstring groove 46 (see e.g. Figure 18), which will
typically extend around at least a portion of its outer perimeter. The bowstring 18 can
extend between the first and second rotatable members 20, 22, and at least a portion of
the bowstring 18 can be oriented within the groove 46 of both the first and second
rotatable members 20, 22. Thus, the groove 46 can comprise a track that pays out
bowstring 18 as the bow is drawn, and takes up bowstring 18 as an arrow is launched.
As shown in Figure 18, in some embodiments, a bowstring 18 can wrap around
substantially the entire periphery of a rotatable member 20 in a groove 46 and then
anchor to a bowstring anchor 19, such as a post. In some embodiments, the bowstring
18 can anchor similarly to the second rotatable member 22. In some embodiments, for
example as shown in Figure 1, the first rotatable member 20 and the second rotatable
member 22 can comprise mirror images of one another, and the bowstring 18 take-up
and anchoring mechanisms can be mirror images, for example taken across a mirroring
axis 70. A mirroring axis 70 can be orthogonal to a line spanning between the rotatable
member supports (e.g. axles 24, 28) and located midway between the supports/axles as
shown on Figure 1.

The archery bow 10 further comprises at least one power cable 26, which
can be anchored at one end to a vectoring anchor 30 and can extend to an opposite
rotatable member. For example, a power cable 26 can be anchored at a first end 50 to a
vectoring anchor 30 associated with the first limb 14 and/or the first rotatable member
20, and a second end 52 can extend to the second rotatable member 22. The power
cable 26 can be anchored to the second rotatable member 22, for example attaching to a
post 56. At least a portion of the power cable 26 can be oriented in a power cable take-
up track 60 associatcd with the second rotatable member 22. As the bowstring 18 is
drawn, power cable 26 can be taken up by the power cable take-up track 60. The
specific shape of the power cable take-up track 60 impacts the compounding action of
the bow 10.

In some embodiments, for example as shown in Figure 1, the archery bow
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10 can comprise a second power cable 27. The second power cable 27 can be anchored
at one end to a second vectoring anchor 31 associated with the second limb 16 and/or
the second rotatable member 22, and extend to the first rotatable member 20. The
second power cable 27 can be anchored to the first rotatable member 20, for example
attaching to a post 56, and at least a portion of the second power cable 27 can be
oriented in a second power cable take-up track 61 associated with the first rotatable
member 20. In some embodiments, the first power cable take-up track 60 and the
second power cable take-up track 61 can comprise mirror images of one another, for
cxample taken across mirroring axis 70. Similarly, the first power cable 26 and sccond
power cable 27 can comprise mirror images of one another, for example taken across
mirroring axis 70. Further, the first vectoring anchor 30 and second vectoring anchor 31
can comprise mirror images of one another, for example taken across mirroring axis 70.

Each vectoring anchor 30, 31 can comprise an anchoring structure that is
rotatably attached to a rotatable member 20, 22.

Figure 2 shows an example of a rotatable member 20 and a vectoring
anchor 30 in greater detail. A first orientation is shown in solid lines, and a second
orientation is shown in hidden lines. The rotatable member 20 defines a rotatable
member axis 21, which the rotatable member 20 rotates about when the bowstring is
drawn. The rotatable member axis 21 is preferably an axle 24 associated with a limb 14
(see Figure 1).

In some embodiments, the vectoring anchor 30 comprises a first portion
34 that is rotatably attached/engaged to a second portion 36. In some embodiments, the
first portion 34 can be fixedly attached to the rotatable member 20, and a power cable 26
can be anchored to the second portion 36.

The vectoring anchor 30 defines a center/axis of rotation 40 between the
first portion 34 and the second portion 36. The center of rotation 40 is offset from the
rotatable member axis 21. Thus, as the rotatable member 20 rotates about the rotatable
member axis 21, the center of rotation 40 of the vectoring anchor 30 translocates about
the rotatable member axis 21. The translocation allows an effective anchor point (e.g.
the center of rotation 40) of the power cable 26, and the force vector applied by the
power cable 26, to move as the bow is drawn without requiring that the relevant end of

the power cable be taken up on a take-up groove/track. In some embodiments, the axis
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of rotation 40 is parallel to the rotatable member axis 21. In some embodiments, the
center of rotation 40 of the vectoring anchor 30 follows an arcuate path as it translocates
about the rotatable member axis 21. In some embodiments, a distance between the
center of rotation 40 and the rotatable member axis 21 comprises a radius of the arcuate
path.

The vectoring anchor 30 can comprise any suitable type of bearing, such
as a plain bearing, a fluid bearing, a magnetic bearing, a needle bearing, a roller bearing, a
ball bearing or other rolling element bearing, etc. In some embodiments, each portion
34, 36 of the vectoring anchor 30 can define a substantially circular cross-sectional
shape. In some embodiments, one or both portions 34, 36 of the vectoring anchor 30
can be substantially cylindrical in shape.

In some embodiments, the vectoring anchor 30 defines a rotational
engagement circumference 35 between the first portion 34 and the second portion 36,
and the rotatable member axis 21 is located within the rotational engagement
circumference 35. For example, in some embodiments, a rotational engagement
circumference 35 can comprise a circumference of a circular bearing, and the rotatable
member axis 21 is located within the circumference of the circular bearing. In some
embodiments, the first portion 34 of the vectoring anchor 30 defines an outer
circumference 35, and the rotatable member axis 21 is located within the outer
circumference 35.

In some embodiments, the second portion 36 of the vectoring anchor 30
extends around the outer circumference 35 of the first portion 34. In some
embodiments, the second portion 36 compriscs a sheave having a track or groove around
its outer periphery. At least a portion of the power cable 26 can be oriented in such a
track or groove.

Figures 3-5 show an embodiment of rotatable members 20, 22 at three
respective draw orientations.

Figure 3 illustrates a brace or at-rest position. Forces acting upon a
rotatable member 20, 22 are discussed with respect to the first or upper rotatable
member 20. The bowstring 18, first power cable 26 and second power cable 27 are all
under tension. The vectoring anchor 30 can be configured such that a force vector F,,

resulting from the first power cable 26 and a force vector F, resulting from the bowstring
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18 are positioned on opposite sides of the rotatable member axis 21 (e.g. the first axle
24). In the embodiment of Figure 3, the second power cable applies a force vector (not
illustrated), which can be located on the same side of the rotatable member axis 21 as the
first power cable force vector F,. Each string/cable 18, 26, 27 will apply a moment
about the rotatable member axis 21, and the moment in the counterclockwise direction
caused by the bowstring force vector Fy, is equal to the sum of the two moments in the
clockwise direction resulting from the first power cable force vector Fand the second
power cable force vector (not illustrated).

Figure 4 shows the rotatable members 20, 22 of Figure 3 oricnted at mid-
draw. As a user draws back the bowstring 18, the rotatable members 20, 22 rotate
appropriately. With respect to the first rotatable member 20, bowstring 18 is let out of
the bowstring groove 46 (see also Figure 18), and the second power cable 27 is taken up
on the second power cable take up track 61.

The vectoring anchor 30 allows an effective anchor point of the first
power cable 26 to move with respect to the first rotatable member axis 21 (e.g. the first
axle 24). The first portion 34 of the vectoring anchor 30 can be fixedly attached to the
first rotatable member 20, and can thus rotate with the rotatable member 20. The
movement causes the center of rotation 40 of the vectoring anchor 30, and the second
portion 36 of the vectoring anchor 30, to translocate with respect to the first rotatable
member axis 21. In some embodiments, the center of rotation 40 travels in an arcuate
path about the first rotatable member axis 21.

As the center of rotation 40 of the vectoring anchor 30 moves, the
location and cffect of the first power cable force veetor F, changes. Figure 4 shows a
rotational orientation at which the first power cable force vector F,, passes substantially
through the first rotatable member axis 21. Thus, the moment applied to the first
rotatable member 20 about the first rotatable member axis 21 by the first power cable
force vector F, at the rotational orientation shown in Figure 4 is approximately zero. It
can be noted that as the archery bow 10 is drawn from the brace position illustrated in
Figure 3 to the mid-draw orientation of Figure 4, the first power cable force vector F,
moves closer to the first rotatable member axis 21, eventually passing over the first
rotatable member axis 21 as shown in Figure 4. Further, the second portion 36 and

center of rotation 40 move farther away from the second rotatable member 22, which
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effectively works to shorten the length of the first power cable 26. This increases the
energy stored in the bow limbs 14, 16, due to additional flexing and axle 24
displacement, and increases tension in the first power cable 26. When an archery bow 10
having a vectoring anchor 30 is compared to a similar bow wherein the power cable
anchors directly to an axle (e.g. 24), the bow 10 having the vectoring anchor 30 is able to
store more energy per unit of bowstring draw.

Figure 5 shows the rotatable members 20, 22 of Figures 3 and 4 at a full
draw orientation. The power cable take-up tracks 60, 61 are shaped to allow “let-off,”
or a reduction in the force that must be applied to the bowstring 18 to maintain the bow
10 in the fully drawn orientation.

The first portion 34 of the vectoring anchor 30 has continued to move
with the first rotatable member 20, which has continued to translocate the second portion
36 and the center of rotation 40. The first power cable force vector F, has continued to
move with respect to the first rotatable member axis 21 and is now positioned on the
“bowstring side” of the first rotatable member axis 21. A moment applied to the first
rotatable member 20 by the first power cable force vector F, now works in conjunction
with the moment applied by the bowstring force vector F, and against the moment
applied by the second power cable 27. For example, in the first rotatable member 20 of
Figure 5, the bowstring force vector F;, and first power cable force vector F, each apply a
moment in the counterclockwise direction, while the moment caused by the second
power cable 27 is in the clockwise direction.

Thus, in some embodiments, the vectoring anchor 30 allows the first
power cable force vector F, to transition from applying a moment to a rotatable member
20 that initially works against the moment applied by the bowstring 18 in the brace
orientation (see Figure 3) to applying a moment that works with the moment applied by
the bowstring 18 at full draw (see Figure 5). In some embodiments, for example in a
bow 10 having a second power cable 27, the vectoring anchor 30 allows the first power
cable force vector F,, to transition from applying a moment to a rotatable member 20 that
initially works with the moment applied by the second power cable 27 in the brace
orientation (see Figure 3) to applying a moment that works against the moment applied
by second power cable 27 at full draw (see Figure 5).

As previously discussed, the second rotatable member 22 and second
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vectoring anchor 31 can comprise a mirror image of the first rotatable member 20 and
first vectoring anchor 30. When the bow 10 comprises a twin cam bow, the vectoring
anchors 30, 31 help maintain the rotatable members 20, 22 in alignment without
providing a direct mechanical cable connection between the rotatable members 20, 22,
for example as might be found in a binary cam bow

The vectoring anchor(s) 30, 31 are components of a direct feedback
system that allows the rotatable members 20, 22 to be self-aligning. The system can
mitigate a potential imbalance that could result if the rotatable members 20, 22 fail to
stay rotationally synchronized.

Although Figures 3-5 show first and second vectoring anchors 30, 31 and
first and second power cable take-up tracks 60, 61 to one side of the rotatable members
20, 22, these elements can be distributed on different sides of the rotatable members 20,
22. For example, in some embodiments, a first vectoring anchor 30, first power cable
take-up track 60 and first power cable 26 can be located to a first side of the rotatable
members 20, 22 (e.g. behind the rotatable members 20, 22 as shown in Figure 3), and a
second vectoring anchor 31, second power cable take-up track 61 and second power
cable 27 can be located to a second side of the rotatable members 20, 22 (c.g. in front of
the rotatable members 20, 22 as shown in Figure 3). In some embodiments, a first
vectoring anchor 30 can be located to a first side of a first rotatable member 20, and a
first power cable take-up track 60 can be located to a second side of a second rotatable
member 22. The first power cable 26 can span between the first vectoring anchor 30 and
first power cable take-up track 60 accordingly, crossing from the first side to the second
side. A sccond vectoring anchor 31 can be located to a first side of the second rotatable
member 22, and a second power cable take-up track 61 can be located to the second side
of the first rotatable member 20. The second power cable 27 can cross from the first
side to the second side.

Figure 6-8 illustrate additional embodiments of an archery bow 10
comprising a vectoring anchor 30. These Figures show that the vectoring anchor 30 is
suitable for use with many power cable configurations, and that certain specifics of the
bow 10 can be adjusted without departing from the concept of a vectoring anchor 30.
Most clements of Figures 6 and 7 are similar to Figure 1; however, Figures 6 and 7 show

alternative termination configurations for the power cable(s) 26, 27. The first power
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cable 26 can attach to the second rotatable member 22, extend upwardly and wrap
around the second portion 36 of the first vectoring anchor 30 and connect to another
portion of the bow 10. Figure 6 shows a power cable 26 attaching to a post 66 that is
attached to a limb 14. Figure 7 shows a power cable 26 attaching to a post 66 that is
attached to the handle 12. In both Figures 6 and 7, the second power cable 27 can be a
mirror image of the first power cable 26, and the termination mechanism can be similarly
mirrored. Most elements of Figure 8 are similar to Figure 1; however, Figure 8 shows an
alternative routing configuration for the power cable(s) 26, 27. The first power cable 26
can attach to the second rotatable member 22, extend upwardly and wrap around a
pulley 68 and then be anchored to the vectoring anchor 30. Although the pulley 68 is
shown attached to a limb 14, it could also be attached to other portions of the bow 10,
such as the handle 12.

In another embodiment (not illustrated), referring to Figures 1 and 2, it is
not necessary for the vectoring anchor 30 to be rotatable with respect to the rotatable
member 20. For example, in some embodiments, the vectoring anchor 30 can be fixedly
attached to the rotatable member 20. The power cable 26 can be rotatable with respect
to the vectoring anchor 30 about a center of rotation 40, for example being configured to
slide or slip with respect to the vectoring anchor 30 as the bow is drawn. As such, the
vectoring anchor 30 need not comprise first and second portions 34, 36 rotatable with
respect to one another as previously described. Thus, in some embodiments, the
structure previously described first and second portions 34, 36 can be fixedly attached to
one another, comprising a unitary structure. The vectoring anchor 30 will then rotate
with the rotatable member 30. In some embodiments, the vectoring anchor 30 can
comprise a material conducive to allowing rotation between the power cable 26 and the
vectoring anchor 30. For example, one or more surfaces of the vectoring anchor 30 that
contact the power cable 26 can comprise a low friction material, such as a ceramic
material or a thermoplastic material such as nylon, high-density polyethylene,
polytetrefluorocthylene or the like. In some embodiments, a body of a rotatable member
20 can comprise a first material and a contacting surface of a vectoring anchor 30 can
comprise a second material having a lower coefficient of friction. In some embodiments,
a lubricant can be used between the power cable 26 and vectoring anchor 30, such as oil

or a non-liquid such as graphite, molybdenum disulfide, tungsten disulfide or the like.
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The analysis of moment forces applied to the rotatable member 20, described above with
respect to Figures 3-5, will be substantially the same for a vectoring anchor 30 that is
fixedly attached to the rotatable member 20 and a power cable 26 configured to rotate
with respect to the vectoring anchor 30.

Any suitable embodiment described herein as having a vectoring anchor
30 comprising first and second portions 34, 36 rotatable with respect to one another can
alternatively comprise a vectoring anchor 30 that is fixedly attached to a rotatable
member 20 and a power cable 26 that is rotatable with respect to the vectoring anchor
30.

Figure 9 shows a bow 10 comprising another embodiment of a vectoring
anchor 30. Most elements of Figure 9 are similar to Figure 1; however, Figure 9 shows
an alternative configuration for the second portion 36 of the vectoring anchor 30. In
some embodiments, the vectoring anchor 30 comprises an extension member 48 such as
a plate. In some embodiment, the plate 48 comprises the second portion 36 of the
vectoring anchor 30.

Figure 10 shows the rotatable members 20, 22 of Figure 9 in greater
detail. A first portion 34 of the vectoring anchor 30 can be fixedly attached to the
rotatable member 20. The first portion 34 can be rotatably attached/engaged to the
second portion 36/plate 48. The plate 48 extends around the first portion 34 similar to
the second portion 36 shown in Figures 3-6, and further extends away from the first
portion 34, The plate 48 comprises an anchoring mechanism 49, such as a post, to which
the first power cable 26 can be anchored. Any suitable anchoring mechanism 49 can be
used. For example, when the anchoring mechanism 49 comprises a post or protrusion, a
portion of the power cable 26 can extend around the protrusion. In some embodiments,
an anchoring mechanism 49 can comprise an aperture in the plate 48, and the power
cable 26 can be tied through the aperture. In some embodiments, an anchoring
mechanism 49 can comprise a slot or groove in the plate 48, and the power cable 26 can
be anchored to a spool that engages the slot or groove. The plate 48 with anchoring
mechanism 49 allows for better serviceability of the archery bow 10, as the power cable
26 can be attached and detached without removal of a rotatable member 20, axle 24, etc.

As shown in Figure 10, the plate 48 comprises an extension member that

is rigid and capable of transferring tensile and compressive forces. Thus, in some
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embodiments, a plate 48 comprises a rigid extension member. In some other
embodiments (not shown), an alternate extension member 48 could be used that would
be considered to transmit only tensile forces. For example, a plate 48 of Figure 10 could
be substituted with a tension member such as a loop of wire, cable, etc., attached
between the second portion 36 of the vectoring anchor 30 and the power cable 26.

The rotational interaction between the first portion 34 and second portion
36/plate 48 can be similar to the embodiment shown in Figure 3-6. Thus, a center of
rotation 40 between the first portion 34 and the plate 48 can be located within an outer
circumference 35 of the first portion 34. The rotatable member axis 21 can be located
within the outer circumference 35, and the center of rotation 40 can be offset from the
rotatable member axis 21.

The plate 48 can further be shaped to be symmetrical across the power
cable force vector F,. Thus, a first half 58 of the plate 48 can be a mirror image of a
second half 59 taken across the power cable force vector F;,. In some embodiments, a
plate axis 62 can extend between the center of rotation 40 and an axis 51 of the
anchoring member 49. A centroid 54 of the plate 48 can also be located on the plate axis
62, and the first half 58 of the platc 48 can be a mirror image of the sccond half 59 taken
across the plate axis 62. In some other embodiments, a plate 48 can be asymmetrical
across the power cable force vector F,, for example as discussed below with respect to
Figure 15.

Figure 10 shows an example of rotatable members 20, 22 in the brace
condition. Forces acting upon the rotatable members 20, 22 are similar to the forces
described with respect to Figure 3. The first power cable force vector F, applics a
moment to the first rotatable member 20 about the first rotatable member axis 21 that
acts in conjunction with a moment applied by the second power cable 27, and against a
moment applied by the bowstring 18.

Figures 11 and 12 show the rotatable members 20, 22 at mid-draw and
full draw orientations, respectively. Forces acting upon the rotatable members 20, 22 in
these Figures are similar to the forces described with respect to Figures 4 and 5. As the
bowstring 18 is drawn, the location of the first power cable force vector F,, shifts from
one side of the first rotatable member axis 21 to the other. As shown in Figure 11, the

first power cable force vector F, is moving through a substantially neutral position where
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it does not apply a moment to the first rotatable member 20 about the first rotatable
member axis 21. In Figure 12, the first power cable force vector F;, has shifted to apply a
moment about the first rotatable member axis 21 in the counter-clockwise direction,
which works in conjunction with a moment applied by the bowstring 18 and against a
moment applied by the second power cable 27.

Although Figures 10-12 show first and second vectoring anchors 30, 31
and first and second power cable take-up tracks 60, 61 to one side of the rotatable
members 20, 22, these elements can be distributed on different sides of the rotatable
members 20, 22. For example, Figure 13 shows a vectoring anchor 30 located to a first
side 15 of a rotatable member 20. The vectoring anchor 30 comprises a plate 48, and a
first power cable 26 is attached to an anchoring mechanism 49. The first power cable 26
can extend downwardly and be connected to a cam having take-up track, for example on
a second rotatable member (not shown). The lower cam and take-up track could be
located on either side (e.g. 15, 16) of the second rotatable member. Figure 13 further
shows a second power cable 27 anchored to a power cable cam portion 44 located to a
second side 16 of the rotatable member 20, wherein the cam portion 44 comprises a
take-up track 61. The sccond power cable 27 can extend downwardly and be anchored
to a second vectoring anchor (not shown), which could be located on either side (e.g. 15,
16) of a second rotatable member.

Figure 14 shows another embodiment of a vectoring anchor 30
configuration. In some embodiments, multiple vectoring anchors 30 can be used in
conjunction with a single rotatable member 20. Although Figure 14 shows vectoring
anchors 30 that cach comprise a plate 48, the concept of multiple vectoring anchors 30
associated with a common rotatable member 20 or axle 24 can be applied to any
embodiment. A first vectoring anchor 30 and a second vectoring anchor 31 can each be
rotatably attached to a rotatable member 20. For example, a first portion 34 (see e.g.
Figures 2 and 10) of either vectoring anchor 30, 31 can be fixedly attached to the
rotatable member 20, and a second portion 36 can be rotatably attached to cach first
portion 34. The first vectoring anchor 30 can be located to a first side 15 of the rotatable
member 20, and the second vectoring anchor 31 can be located to a second side 16 of
the rotatable member 20. The first power cable 26 can attach to the second portion 36

(e.g. the plate 48 as shown in Figure 14) of each vectoring anchor 30. In some
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embodiments, a power cable 26 can split into a first portion 71 and a second portion 72
(e.g. split yoke). The first portion 71 can be anchored to the first vectoring anchor 30,
and the second portion 72 can be anchored to the second vectoring anchor 31. In some
embodiments, the second portions 36/plates 48 of the first and second vectoring anchors
30, 31 can be attached to one another, for example by a connecting member 76, such as a
pin. When the second portions 36/plates 48 are attached, the power cable 26 can be
anchored at a single location.

When multiple vectoring anchors 30, 31 are aligned on a common
center/axis of rotation 40, the configuration can also be considered a single vectoring
anchor assembly comprising a first portion 80 and a second portion 81, wherein each
portion 80, 81 is rotatable with respect to the rotatable member 20.

In some embodiments, a single shaped plate can function as the two plates
48 shown in Figure 14. Thus, in some embodiments, a vectoring anchor 30 can comprise
a plate that is rotatably engaged to a rotatable member 20 at more than one location,
wherein an axis of rotation (e.g. center of rotation 40 — see Figure 10) of the vectoring
anchor 30 is offset from the rotatable member axis 21 (e.g. axle 24).

Figure 15 shows another embodiment of a vectoring anchor 30 as applied
to first and second rotatable members 20, 22. Each vectoring anchor 30 is rotatably
attached to a rotatable member 20, 22. A vectoring anchor 30 can comprise a first
portion 34 that is fixedly attached to a rotatable member 20, 22 and a second portion 36
that is rotatably attached to the first portion 34. An axis of rotation 40 between the first
and second portions 34, 36 of the vectoring anchor 30 is offset from the rotatable
member axis 21 (¢.g. the axle 24). In some embodiments, the axis of rotation 40 is
parallel to the rotatable member axis 21.

In some embodiments, the vectoring anchor 30 defines a rotational
engagement circumference 35 between the first portion 34 and the second portion 36,
and the rotatable member axis 21 is located outside of the rotational engagement
circumference 35.

In some embodiments, a vectoring anchor 30 comprises an extension
member 48 such as a plate, which can be asymmetric across at least one axis. In some
embodiments, a plate 48 is asymmetric across the power cable force vector F,. In some

embodiments, a plate 48 comprises a first portion 63 that is oriented about the axis of
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rotation 40 and a second portion 64, such as an arm portion, that extends away from the
first portion 63 and anchors to the associated power cable (e.g. 27). In some
embodiments, an arm portion 64 extends from the first portion 63 of the plate in a
direction away from the associated power cable (e.g. 27), around the rotatable member
axis 21 (e.g. axle 28) in a direction toward the bowstring 18, then toward the associated
power cable (e.g. 27) and away from the bowstring 18. This configuration creates a
groove 65 in the plate, defined between the first portion 63 and the arm portion 64,
through which the rotatable member axis 21 (e.g. axle 28) passes as the bowstring 138 is
drawn and the rotatable members 20, 22 rotate.

In some other embodiments, a plate 48 can be symmetric across the
power cable force vector F,, for example as discussed previously with respect to Figure
10. A more symmetrical plate can reduce bending stresses that can exist in an
asymmetrical plate. It should be noted that Figure 10 shows an embodiment of a
symmetrical plate 48 wherein the rotatable member axis 21 is oriented within an area
defined by the first portion 34 of the vectoring anchor 30 (e.g. within a circumference of
the first portion 34), whereas Figure 15 shows an embodiment of an asymmetrical plate
48 wherein the rotatable member axis 21 is oriented outside of an arca defined by the
first portion 34 of the vectoring anchor 30. Symmetrical or asymmetrical plates 48 can
be used with either type of rotatable member axis 21 orientation. For example, the
asymmetrical plate of Figure 15 could be combined with a mirror image of itself taken
across the power cable force vector F,, resulting in a heart-shaped plate. Different plate
48 embodiments allow for differences in strength, weight and aesthetics. Further, a plate
48 associated with a first rotatable member 20 can be different from a plate 48 associated
with a second rotatable member 22.

Figure 16 shows the rotatable members 20, 22 of Figure 15 in a mid-draw
orientation. As a rotatable member 20, 22 rotates, the center of rotation 40 of each
vectoring anchor 30 translocates about the associated rotatable member axis 21. As the
rotatable member 20 rotates from a brace orientation as shown in Figure 15 to a mid-
draw orientation, the power cable force vector F, can move closer to the rotatable
member axis 21. Thus, a moment arm between the rotatable member axis 21 and the
power cable force vector F,, can be reduced in length. As the rotatable member 20

continues to rotate, the power cable force vector F, can pass over/through the rotatable
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member axis 21.

Figure 17 shows the rotatable members 20, 22 of Figures 15 and 16 at a
full draw orientation. The power cable force vector F, has moved to the bowstring 18
side of the rotatable member axis 21. Thus, the bowstring 18 and first power cable 26
apply moments to the rotatable member 20 in a common direction, for example
counterclockwise. The moments from the bowstring 18 and first power cable 26 act
against a moment applied by the second power cable 27 in the opposite direction, for
example clockwise.

Although Figures 15-17 show a plate 48 and a second power cable take-
up track 61 oriented to a common side of a rotatable member, other embodiments are
possible, for example as described herein with respect to Figures 3-5 and 10-14. For
cxample, a plate 48 and second power cable take-up track 61 can be located on opposite
sides of a rotatable member.

Figure 18 shows a three-dimensional view of another embodiment of a
rotatable member 20 having an embodiment of a vectoring anchor 30. The rotatable
member 20 comprises a bowstring groove 46 that extends around its outer periphery.
The rotatable member 20 is arranged to rotatc about rotatable member axis 21, for
example being supported by an axle 24. The rotatable member 20 can comprise a take-
up track (not visible in Figure 18), which can take-up a cable, such as a second power
cable 27 as the bowstring 18 is drawn.

In some embodiments, a vectoring anchor 30 or a portion of a vectoring
anchor 30 can be located laterally outward from a bow limb 14. Thus, a power cable 26
can anchor to the vectoring anchor 30 laterally outward from the bow limb 14, such that
a portion of the limb 14 can be oriented between the rotatable member 20 and the power
cable 26 in at least some rotatable member 20 orientations.

In some embodiments, a vectoring anchor 30 can comprise two portions
80, 81 that are oriented on opposite sides of the rotatable member 20. Each portion 80,
81can be rotatable with respect to the rotatable member 20, and both portions 80, 81 can
be aligned on a common axis of rotation 40. A power cable 26 can split into a first
portion 71 and a second portion 72, and each portion 71, 72 can be anchored to a
respective vectoring anchor portion 80, 81. In some embodiments, the cable first portion

71 and vectoring anchor first portion 80 can comprise a mirror image of the cable second
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portion 72 and vectoring anchor second portion 81, which helps balance the forces
applied to the rotatable member 20 by the power cable 26. A multiple portion 80, 81
vectoring anchor assembly 30 can also be described as two separate vectoring anchors
30, 31.

In some embodiments, a rotatable member 20 can comprise a post 78 that
extends outward in a lateral direction. For example, a central axis of the post 78 can be
oriented parallel to the rotatable member axis 21. A vectoring anchor 30 can be located
at an end of the post 78. In some embodiments, a post 78 can extend laterally on each
side of a rotatable member 20 as shown in Figure 18, and the two posts 78 can be
coaxially aligned. In some embodiments, a central axis of a post 78 is collinear with the
center of rotation 40 of a vectoring anchor 30. In some embodiments, a post 78 can also
be characterized as a portion of a vectoring anchor 30.

Figures 19-21 show another embodiment of rotatable members 20, 22
various rotational orientations. Each rotatable member 20, 22 comprises a vectoring
anchor 30, such as a vectoring anchor 30 comprising first and second portions 80, 81 as
described with respect to Figure 18. The vectoring anchor 30 can comprise portions 80,
81 that arc located laterally outward from the limb 14, such that a portion of the limb 14
can be located between a portion of the power cable 26 and the rotatable member 20.

Figure 19 shows the rotatable members 20, 22 in the brace condition.
Forces acting upon the rotatable members 20, 22 are similar to the forces described with
respect to Figure 3. The first power cable force vector F,, applies a moment to the first
rotatable member 20 about the first rotatable member axis 21 that acts in conjunction
with a moment applied by the second power cable 27, and against a moment applicd by
the bowstring 18.

Figures 20 and 21 show the rotatable members 20, 22 at mid-draw and
full draw orientations, respectively. Forces acting upon the rotatable members 20, 22 in
these Figures are similar to the forces described with respect to Figures 4 and 5. As the
bowstring 18 is drawn, the location of the first power cable force vector F, shifts from
one side of the first rotatable member axis 21 to the other. As shown in Figure 20, the
first power cable force vector F, has already moved past a substantially neutral moment
position and is applying a moment to the rotatable member 20 in the counter-clockwise

direction. This moment works in conjunction with a counter-clockwise moment applied
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by the bowstring 18, and against a clockwise moment applied by the second power cable
27.

In another embodiment (not illustrated), referring to Figures 18-21, it is
not necessary for the vectoring anchor 30 to be rotatable with respect to the rotatable
member 20. For example, in some embodiments, the vectoring anchor 30 can be fixedly
attached to the rotatable member 20, and the power cable 26 can be rotatable with
respect to the vectoring anchor 30 about a center of rotation 40, for example being
configured to slide or slip with respect to the vectoring anchor 30 as the bow is drawn,
as previously discussed herein.

Figure 22 shows another embodiment of a bow 10 comprising vectoring
anchors 30, 31. The bow 10 is similar in many ways to the embodiment illustrated in
Figure 1; however, Figure 22 shows an alternate embodiment of rotatable members 20,
22. Figure 22 shows an alternate shape for a power cable take-up track 61, and an
alternate shape for an outer periphery of the rotatable member 20 when compared to
Figure 1. The outer periphery can comprise a track for the bowstring 18. Thus, the
configuration of a rotatable member 20 can be adjusted to achieve desirable
characteristics in draw force and let-off profile by adjusting the cam shapes to adjust the
specific moments applied to the rotatable member 20 by the various cables 18, 26, 27.

Figure 22 shows that the vectoring anchor 30 concept can be applied to
many configurations of bows 10, and that different embodiments of rotatable members
20 can be used without departing from the invention. The vectoring anchor 30 concept
is applicable to any suitable type of compound archery bow, including single cam bows,
CPS bows, cam-and-a-half bows, dual and twin cam bows, crossbows, etc. Some of
these types of bows are discussed in greater detail below.

Figure 23 shows another embodiment of a rotatable member 22 that
utilizes a vectoring anchor 30. In some embodiments, a module 90 can be attached to
the rotatable member 22, and the module 90 can comprise a vectoring anchor 30. As
such, the vectoring anchor 30 can comprise a first portion 34 that is rotatable with
respect to a second portion 36 about a center of rotation 40. The first portion 34 can be
fixedly attached to the module 90. A cable, such as a second power cable 27, can be
anchored to the sccond portion 36.

The module 90 further comprises a cable take-up track 60. As the
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rotatable member 22 is rotated as the bowstring 18 is drawn, a cable such as a power
cable 26 can be taken up by the cable take-up track 60. The cable take-up track 60 can
comprise a power let-off portion 67, wherein the amount of force required to keep the
bowstring 18 drawn is reduced as the power cable 26 is taken up in the cable take-up
track 60 and approaches the power let-off portion 67. A person of ordinary skill in the
art will recognize that certain properties of the bow, such as the draw force profile, can
be adjusted by varying the specific shape and orientation of the cable take-up track 60,
for example in relation to the bowstring 18 payout track.

In some embodiments, a module 60 can be repositioned with respect to
the rotatable member 22. For example, in some embodiments, a module 60 can be
rotated about the rotatable member axis 21. As such, the module 60 can be configured
for attachment to the rotatable member 22 in multiple orientations. In some
embodiments, a fastener 85 such as a machine screw can be used to fasten the module 60
to the rotatable member 22. The rotatable member 22 can comprise a fastener receiving
portion, such as a threaded aperture. In some embodiments, a module 60 comprises a
plurality of apertures 92, wherein each aperture 92 allows the module 60 to be attached
to the rotatable member 22 at a different rotational orientation. When a module 60
comprises a vectoring anchor 30, the location of the center of rotation 40 can be adjusted
along with the orientation of the cable take-up track 60.

The rotatable member 22 can comprise a power cable terminal 56, such as
a post, to which the power cable 26 can be anchored. The power cable 26 can be
anchored to a groove in the post (not visible in Figure 23), and the cable take-up track
60 and the groove can be oriented on a common plane.

Figure 24 shows the rotatable member 22 and module 90 of Figure 23 in
an alternate configuration. The fastener 85 is oriented in the first of thirteen fastener
apertures 92. In this orientation, the let-off portion 67 of the cable take-up track 60 is
oriented closest to the power cable 26 of any module 90 orientation, such that the
distance along the cable take-up track 60 between a brace condition power cable contact
point 77 and the let-off portion 67 is the least of any module 90 orientation. This
orientation results in the minimum bow draw length of an adjustable draw length range
provided by the adjustable module 90.

Figure 25 shows the rotatable member 22 and module 90 of Figure 23 in
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an alternate configuration. The fastener 85 is oriented in the last of thirteen fastener
apertures 92. In this orientation, the let-off portion 67 of the cable take-up track 60 is
oriented farthest from the power cable 26 of any module 90 orientation, such that the
distance along the cable take-up track 60 between a brace condition power cable contact
point 77 and the let-off portion 67 is the greatest of any module 90 orientation. This
orientation results in the maximum bow draw length of an adjustable draw length range
provided by the adjustable module 90.

Figure 26 shows an exploded view of a rotatable member 22, module 90
and vectoring anchor 30 similar to that of Figurc 23. The rotatable member 22
comprises a hub 88 that can be received in a hub aperture 94 of the module 90. In some
embodiments, a central axis of the hub 88 comprises the rotatable member axis 21. The
module 90 is rotatable about the hub 88, and can be fixedly attached to the rotatable
member 22 with the fastener 85. In some embodiments, the fastener 85 can extend
through an aperture 86 and engage a portion of the module 90, such as a threaded
aperture 92.

The vectoring anchor 30 can comprise a first portion 34 rotatable with
respect to a second portion 36. In some embodiments, the first portion 34 and second
portion 36 comprise a bearing, such as a rolling element bearing. The first portion 34
can be attached to module 90. In some embodiments, the first portion 34 can engage a
raised hub 96 on the module 90. In some embodiments, the vectoring anchor 30 can
comprise a sheave 33 that defines a track or groove about its outer periphery. The
sheave 33 can be attached to said second portion 36.

Although Figures 23-26 illustrate a single module 90 that is capable of
multiple orientations, a rotatable member 22 can also be used in conjunction with a
plurality of replaceable modules, for example as described with respect to Figure 27.

Figure 27 shows another embodiment of a rotatable member 22
comprising a vectoring anchor 30. This embodiment allows for the use of adjustable or
replaceable modules 90; however, adjustment of the module(s) 90 does not adjust the
orientation of the vectoring anchor 30. The rotatable member 22 can comprise a stalk 89
and a raised hub 88. The raised hub 88 can engage the vectoring anchor 30. A module
90 can be attached to the rotatable member 22. For example, a module 90 can be

oriented between the main body and the raised hub 88 of the rotatable member 22, such
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that an abutting portion 97 of the module 90 abuts the stalk 9.

A module 90 can comprise a plurality of apertures 92, for example as
shown in Figure 23, which allow for a plurality of fixed orientations with respect to the
rotatable member 22. Further, a plurality of separate modules 90 can be used, wherein
the modules 90 are interchangeable. Thus, each module 90 provides for a different cable
take-up track 60 orientation. Figure 27 shows thirteen interchangeable modules 90,
wherein each module 90 provides bow characteristics similar to a particular aperture
92/orientation setting of the adjustable module 90 shown in Figure 23. In some
cmbodiments, different modules 90 comprise the same cable take-up track 60 shape. In
some embodiments, different modules 90 comprise different cable take-up track 60
shapes, such that various characteristics of the bow can be adjusted to a greater degree.

The module 90 embodiments shown in Figures 23-27 all allow for
adjustment/replacement of the module 90 without requiring removal of the power
cable(s) 26, 27.

A person of ordinary skill in the art will recognize that adjustable and
interchangeable modules 90 allow for many characteristics of a bow to be adjusted, such
as draw length, draw force, pcak draw weight, draw force let-off and more generally the
overall draw force profile curve. Benefits of such modules 90 are discussed in US
4461267, US 4515142, US 4519374, US 4774927, US 4967721, US 5678529, US
5782229, US 5934265, US 5960778, US 6082347, US 6516790, US 6990970 and US
6994079, the entire disclosures of which are hereby incorporated herein in their
entireties.

Figure 28 shows another embodiment of a bow 10 comprising a vectoring
anchor 30. In some embodiments, a rotatable member 20, 22 can comprise a timing
window 42. A timing window 42 can comprise an aperture in the rotatable member 20,
22 through which a power cable 26, 27 can be visible. The timing window 42 can be
used to verify that the upper rotatable member 20 and the lower rotatable member 22 are
in proper rotational alignment. For example, when properly aligned, a power cable 26
can be centered in the timing window 42. Desirably a distance across the timing window
42 is larger than a diameter of the cable 26 but also small enough that it is not difficult to
perceive when the cable 26 is centered in the timing window 42. For example, in some

embodiments, a distance across the timing window 42 can range from one to four times
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the diameter of the cable 26.

Figure 29 shows the upper rotatable member 20 of Figure 28 in greater
detail.

Figure 30 shows another embodiment of a bow 10 comprising a vectoring
anchor 30, wherein the bow 10 comprises a single cam bow. As such, one rotatable
member 22 comprises a cam 43 and the other rotatable member 20 comprises a pulley
23. A cable comprises a bowstring portion 18 and a second portion 38, wherein the
bowstring portion 18 is anchored to the cam 43 and extends upward around a portion of
the pulley 23 and terminates at the pulley 23. The sccond portion 38 of the cable
engages a portion of a take-up track on the pulley 23 prior to extending downwardly
from the pulley 23 and attaching to the cam 43. The second portion 38 can comprise a
control cable and can be oriented in a payout track 82. In some ecmbodiments, a pulley
23 comprises a vectoring anchor 30. A power cable 26 can be anchored at one end to
the vectoring anchor 30, and can be anchored at the other end to the cam 43 proximate
to a take-up track 60.

Figure 31 shows a further embodiment rotatable members 20, 22 suitable
for use in a bow 10 comprising a vectoring anchor 30, wherein the bow 10 compriscs
what is known in the industry as a 1.5 cam or hybrid cam bow. Example of 1.5 cam style
bows are described, for example, in US 5934265 and US 6082347, the entire disclosures
of which arc hereby incorporated herein by reference in their entiretics. One rotatable
member 22 comprises a cam 43 and the other rotatable member 20 comprises a modified
pulley or hybrid cam 83. In some embodiments, the cam 43 can be similar to the cam 43
of Figure 30.

A bowstring 18 is anchored to the cam 43 at one end and is anchored to
the hybrid cam 83 at the other end. Each end can be oriented in a payout track included
on the cam 43 or hybrid cam 83. A control cable 39 can be attached at one end to the
hybrid cam &3 proximate to a take-up track 69, and can be attached at the other end to
the cam 43 and oriented in a payout track 82. In some cmbodiments, a hybrid cam &3
comprises a vectoring anchor 30. A power cable 26 can be anchored at one end to the
vectoring anchor 30, and can be anchored at the other end to the cam 43 proximate to a
take-up track 60. In some embodiments, a hybrid cam 83 comprises a timing window

42, and a portion of the control cable 39 can be visible through the timing window 42,
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The cam 43 can also comprisc a timing window 42, wherein a portion of the power cable
26 can be visible through the timing window 42.

Figure 32 shows the modified pulley/hybrid cam 83 of Figure 31 in
greater detail.

Figure 33 shows another embodiment of a rotatable member 20
comprising a vectoring anchor 30. The rotatable member 20 comprises a first track 46
about its outer periphery. The first track 46 can comprise a bowstring payout track. The
rotatable member further comprises a second track 69 about its outer periphery. The
sccond track 69 can comprisc a cable take-up track, such as a control cablc take-up
track. In some embodiments, the first track 46 and second track 69 can be concentric,
for example being centered upon the rotatable member axis 21.

The rotatable member 20 can further comprise a hub 88 that engages the
vectoring anchor 30.

Figure 34 shows another embodiment of a rotatable member 20
comprising a vectoring anchor 30. The rotatable member 20 comprises a first track 46
about its outer periphery. The first track 46 can comprise a bowstring payout track. The
rotatable member further comprises a second track 69. The second track 69 can
comprise a cable take-up track, such as a control cable take-up track. Insome
embodiments, the first track 46 and second track 69 can be concentric, for example being
centered upon the rotatable member axis 21. The second track 69 can define a radius
that is different from that of the first track 46. For example, as shown in Figure 34, the
second track 69 can have a smaller radius.

In various embodiments, the second track 69 can have a length that is less
than, equal to or greater than the length of the first track 46.

In some embodiments, the first track 46 and second track 69 can be
concentric with one another, wherein their center is offset from the rotatable member
axis 21.

In some cmbodiments, the first track 46 and second track 69 can cach
define eccentric paths, which can be different from one another. Various configurations
of the first track 46 and second track 69, when used in a bow with a cam 43, can allow
for a bow 10 that exhibits a nock point that travels in a straight line, for example as

discussed in US 5505185 and US 6666202, the entire disclosures of which are hereby

24



10

15

20

25

30

25

incorporated herein by reference in their entireties.
In some embodiments, a rotatable member 20 can be described according

to the following numbered paragraphs.
L. A rotatable member for use with a compound archery bow comprising:

a body configured for rotation about a rotatable member axis; and

a cable anchor attached to said body and rotatable with respect to said body
about an anchor axis, said anchor axis offset from said rotatable member axis.
2. The rotatable member of paragraph 1, wherein said cable anchor comprises a first
portion rotatable with respect to a second portion, said first portion fixedly attached to
said body.
3. The rotatable member of paragraph 2, wherein said second portion comprises an
cxtension member.
4. The rotatable member of paragraph 3, wherein said extension member comprises
an anchoring mechanism oftset from said anchor axis, said anchoring mechanism
configured for anchoring a cable thereto.
5. The rotatable member of paragraph 4, wherein said extension member is
symmetrical across a line extending between a center of said anchoring mechanism and

said anchor axis.

6. The rotatable member of paragraph 2, wherein said first portion comprises a post.
7. The rotatable member of paragraph 2, wherein said second portion comprises a
sheave.

8. The rotatable member of paragraph 1, wherein said cable anchor comprises a

rolling element bearing.

9. The rotatable member of paragraph 1, wherein said cable anchor comprises a
bearing that defines a circumference.

10.  The rotatable member of paragraph 9, wherein said rotatable member axis is
oriented within said circumference.

11.  The rotatable member of paragraph 1, wherein said first rotatable member axis is
parallel to said anchor axis.

12.  The rotatable member of paragraph 1, further comprising a second cable anchor,
said second cable anchor attached to said body and rotatable with respect to said body

about said anchor axis.
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13.  The rotatable member of paragraph 12, wherein said cable anchor and said
second cable anchor are located on opposite sides of said body.

14.  The rotatable member of paragraph 12, wherein said second cable anchor
comprises a first portion rotatable with respect to a second portion, said first portion

fixedly attached to said body.

15. The rotatable member of paragraph 14, wherein said second portion comprises a
sheave.
16.  The rotatable member of paragraph 12, wherein said second cable anchor

comprises a rolling clement bearing.

17. The rotatable member of paragraph 1, further comprising a bowstring payout
track.

18.  The rotatable member of paragraph 17, wherein said bowstring payout track
defines a curve about said rotatable member axis, said curve having a constant radius.

19. The rotatable member of paragraph 17, wherein said bowstring payout track
defines a curve that extends eccentrically about said rotatable member axis.

20.  The rotatable member of paragraph 17, further comprising a cable take-up track.
21.  The rotatable member of paragraph 20, wherein said cable take-up track defines a
curve about said rotatable member axis, said curve having a constant radius.

22.  The rotatable member of paragraph 20, wherein said cable take-up track defines a
curve that extends eccentrically about said rotatable member axis.

23.  The rotatable member of paragraph 20, wherein said cable take-up track
comprises a power let-off cam track.

24.  The rotatable member of paragraph 20, wherein said cable take-up track is
concentric with said bowstring payout track.

25. The rotatable member of paragraph 24, wherein a radius of said cable take-up
track is different from a radius of said bowstring payout track.

26.  The rotatable member of paragraph 1, wherein said rotatable member comprises a
cam.

27.  The rotatable member of paragraph 1, wherein said rotatable member comprises a
pulley.

28.  The rotatable member of paragraph 1, further comprising a module, the module

comprising a cable take-up track.
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29.  The rotatable member of paragraph 28, wherein said module comprises a power
let-off cam.
30. The rotatable member of paragraph 28, wherein said module is attached to said
rotatable member with a fastener.
31.  The rotatable member of paragraph 28, wherein said module is adjustable with
respect to said rotatable member.
32.  The rotatable member of paragraph 31, wherein said module is rotatable about
said rotatable member axis.
33.  The rotatable member of paragraph 31, said rotatable member comprising a
fastener receiving portion, said module comprising a plurality of fastener apertures.
34. The rotatable member of paragraph 28, comprising a plurality of interchangeable
modules, wherein cach module comprises a fastener aperture and a cable take-up track,
an orientation of said cable take-up track with respect to said fastener aperture being
different for each module.
35. A rotatable member for use with a compound archery bow comprising:

a body configured for rotation about a rotatable member axis; and

a module configurcd for attachment to said body, said module comprising a
cable anchor rotatable with respect to said module about an anchor axis, said anchor axis
offset from said rotatable member axis.
36.  The rotatable member of paragraph 35, wherein said module comprises a cable
take-up track.
37. The rotatable member of paragraph 36, further comprising a post attached to said
body, said post comprising a groove, said groove and said cable take-up track oriented
on a common plane.
38. The rotatable member of paragraph 36, wherein said module is rotatable with
respect to said body about said rotatable member axis.
39.  The rotatable member of paragraph 38, wherein said module is configured for
attachment to said body at a plurality of rotational oricntations.
40.  The rotatable member of paragraph 38, wherein when said module is rotated with
respect to said body, the location of said anchor axis moves with respect to said rotatable

member axis.
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41. The rotatable member of paragraph 36, said body comprising a fastener receiving
portion, said module comprising a plurality of fastener apertures.

42. The rotatable member of paragraph 35, wherein said cable anchor comprises a
first portion rotatable with respect to a second portion, said first portion fixedly attached

to said module.

43. The rotatable member of paragraph 42, wherein said second portion comprises a
plate.
44.  The rotatable member of paragraph 35, wherein said cable anchor comprises a

rolling clement bearing,

45.  The rotatable member of paragraph 35, wherein said cable anchor comprises a
bearing that defines a circumference.

46.  The rotatable member of paragraph 45, wherein said rotatable member axis is
oriented within said circumference.

47. The rotatable member of paragraph 35, wherein said first rotatable member axis
is parallel to said anchor axis.

48.  The rotatable member of paragraph 35, further comprising a bowstring payout
track.

49.  Anarchery bow comprising:

a rotatable member rotatable about a rotatable member axis, the rotatable
member comprising a power cable anchor defining an anchor axis, the anchor axis offset
from the rotatable member axis; and

a power cable anchored to said power cable anchor, the power cable rotatable
with respect to said first rotatable member about said anchor axis.

50.  The archery bow of paragraph 49, wherein a body portion of the rotatable
member comprises a first material and the power cable anchor comprises a second
material, the second material having a lower coefficient of friction than the first material.
51.  The archery bow of paragraph 49, wherein said power cable anchor comprises a
thermoplastic.

52.  The archery bow of paragraph 49, wherein said power cable anchor comprises
polytetrafluoroethylene.

53.  The archery bow of paragraph 49, wherein said power cable anchor comprises a

sheave.
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54, The archery bow of paragraph 53, wherein said rotatable member axis is located
within an area defined by said sheave.
55. The archery bow of paragraph 49, wherein said power cable anchor comprises an
extension member.
56.  The archery bow of paragraph 55, wherein said extension member comprises a
post.
57.  The archery bow of paragraph 55, wherein said extension member extends
outwardly on opposite sides of said rotatable member.
58.  The archery bow of paragraph 49, wherein said power cable applies a moment to
said rotatable member about said rotatable member axis in a first direction when the bow
is oriented in a brace condition, and said power cable applies a moment to said rotatable
member about said rotatable member axis in a second direction when the bow is oriented
in a drawn condition.
59. The archery bow of paragraph 49, wherein a bowstring and said anchor axis are
located on opposite sides of said rotatable member axis when the bow is oriented in a
brace condition, and said bowstring and said anchor axis are located to a common side of
said rotatable member axis when the bow is oriented in a drawn condition.
60.  The archery bow of paragraph 49, wherein said rotatable member axis is parallel
to said anchor axis.
61.  The archery bow of paragraph 49, the rotatable member further comprising a
second power cable anchor and a second power cable take-up track, the second power
cable take-up track extending eccentrically about said rotatable member axis.

The above disclosure is intended to be illustrative and not exhaustive.
This description will suggest many variations and alternatives to one of ordinary skill in
this field of art. All these alternatives and variations are intended to be included within
the scope of the claims where the term “comprising” means "including, but not limited
to". Those familiar with the art may recognize other equivalents to the specific
embodiments described herein which equivalents are also intended to be encompassed by
the claims.

Further, the particular features presented in the dependent claims can be
combined with cach other in other manners within the scope of the invention such that

the invention should be recognized as also specifically directed to other embodiments

29



10

30

having any other possible combination of the features of the dependent claims. For
instance, for purposes of claim publication, any dependent claim which follows should be
taken as alternatively written in a multiple dependent form from all prior claims which
possess all antecedents referenced in such dependent claim if such multiple dependent
format is an accepted format within the jurisdiction (e.g. each claim depending directly
from claim 1 should be alternatively taken as depending from all previous claims). In
jurisdictions where multiple dependent claim formats are restricted, the following
dependent claims should each be also taken as alternatively written in each singly
dependent claim format which creates a dependency from a prior antecedent-possessing
claim other than the specific claim listed in such dependent claim below.

This completes the description of the preferred and alternate embodiments
of the invention. Those skilled in the art may recognize other equivalents to the specific
embodiment described herein which equivalents are intended to be encompassed by the

claims attached hereto.
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CLAIMS:
L. An archery bow comprising:

a first rotatable member, the first rotatable member being rotatable about a first
rotatable member axis;

a first power cable anchor, said first power cable anchor attached to said first
rotatable member and rotatable with respect to said first rotatable member about a first
anchor axis, said first anchor axis offset from said first rotatable member axis; and

a first power cable anchored to said first power cable anchor.

2. The archery bow of claim 1, wherein said first power cable anchor comprises a
first portion and a second portion, the first portion rotatable with respect to said second
portion, the first portion attached to said first rotatable member, the second portion

anchored to said first power cable.

3. The archery bow of claim 2, wherein said second portion comprises an extension
member.
4. The archery bow of claim 3, wherein said extension member comprises an

anchoring mechanism offset from said first anchor axis, said first power cable anchored
to said anchoring mechanism.

5. The archery bow of claim 4, wherein said extension member is symmetrical
across a line extending between a center of said anchoring mechanism and said first

anchor axis.

6. The archery bow of claim 2, wherein said first portion comprises a post.
7. The archery bow of claim 2, wherein said second portion comprises a sheave.
8. The archery bow of claim 1, wherein said first power cable anchor compriscs a

rolling element bearing,

9. The archery bow of claim 1, further comprising a second rotatable member, the
second rotatable member being rotatable about a second rotatable member axis.

10.  The archery bow of claim 9, wherein said first power cable is anchored to said
second rotatable member.

11.  The archery bow of claim 10, wherein said second rotatable member comprises a
first power cable take-up track, and the first power cable is taken up on said first power

cable take-up track as the bow is drawn.
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12.  The archery bow of claim 11, further comprising a second power cable anchor
and a second power cable, said second power cable anchor attached to said second
rotatable member and rotatable with respect to said second rotatable member about a
second anchor axis, said second anchor axis offset from said second rotatable member
axis, said second power cable anchored to said second power cable anchor.

13.  The archery bow of claim 12, wherein said second power cable is anchored to
said first rotatable member, said first rotatable member comprises a second power cable
take-up track, and the second power cable is taken up on said second power cable take-
up track as the bow is drawn.

14.  The archery bow of claim 13, wherein said first power cable anchor comprises a
mirror image of said second power cable anchor.

15.  The archery bow of claim 14, wherein said first rotatable member compriscs a
mirror image of said second rotatable member.

16.  The archery bow of claim 1, wherein said first power cable applies a moment to
said first rotatable member about said first rotatable member axis in a first direction when
the bow is oriented in a brace condition, and said first power cable applies a moment to
said first rotatablc member about said first rotatable member axis in a second dircction
when the bow is oriented in a drawn condition.

17.  The archery bow of claim 1, wherein a bowstring and said first anchor axis are
located on opposite sides of said first rotatable member axis when the bow is oriented in
a brace condition, and said bowstring and said first anchor axis are located to a common
side of said first rotatable member axis when the bow is oriented in a drawn condition.
18. The archery bow of claim 1, wherein said first power cable anchor comprises a
bearing that defines a circumference.

19. The archery bow of claim 18, wherein said first rotatable member axis is oriented
within said circumference.

20.  The archery bow of claim 1, wherein said first rotatable member axis is parallel to
said first anchor axis.

21.  The archery bow of claim 1, further comprising a second power cable anchor,
said second power cable anchor attached to said first rotatable member and rotatable
with respect to said first rotatable member about said first anchor axis, said first power

cable further comprising a second portion anchored to said second power cable anchor.

32



10

15

20

33

22. A rotatable member for use with a compound archery bow comprising:

a body configured for rotation about a rotatable member axis; and
a cable anchor attached to said body and rotatable with respect to said body about an
anchor axis, said anchor axis offset from said rotatable member axis.

23.  Anarchery bow having an undrawn orientation and a drawn orientation, the
archery bow comprising:

a rotatable member rotatable about a rotatable member axis;

a power cable attached to the rotatable member; and

a bowstring attached to the rotatable member;

wherein the power cable and bowstring apply counteracting moments to the
rotatable member in the undrawn orientation, and the power cable and bowstring apply
cooperative moments to the rotatable member in the drawn orientation.

24.  The archery bow of claim 23, wherein a force vector applied to the rotatable
member by the power cable transitions across the rotatable member axis as the archery
bow transitions from the undrawn orientation to the drawn orientation.

25.  Anarchery bow comprising:

a rotatable member rotatable about a rotatable member axis, the rotatable
member comprising a power cable anchor defining an anchor axis, the anchor axis offset
from the rotatable member axis; and

a power cable anchored to said power cable anchor, the power cable rotatable

with respect to said first rotatable member about said anchor axis.
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ARCHERY BOW WITH FORCE VECTORING ANCHOR

ABSTRACT OF THE DISCLOSURE

In some embodiments, an archery bow comprises a rotatable member
configured for rotation about a first rotatable member axis. A cable anchor is attached to
the rotatable member and rotatable with respect to the rotatable member about an anchor
axis. The anchor axis is offset from the rotatable member axis. The bow can further

comprise a power cable anchored to said cable anchor.
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Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1

If the Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix
Mathew A McPherson

Mailing Address Information:

Address 1 19055 Incline Road

Address 2 Route 2, P.O. Box 58

City Norwalk State/Province Wi
Country i| US Postal Code 54648
Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/Jeremy G Laabs/ Date (YYYY-MM-DD)| 2008-10-09

First Name | Jeremy Last Name | Laabs Registration Number | 53170

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.2.1
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PTO/SBI/06 (12-04)
Filir‘\i) Date: 10/09/08 ° Approved for use through 7/31/2006. OMB 0651-0032
« ' U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

A Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 1 2/248 ’467
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE (8) FEE (3)
BASIC FEE N/A N/A N/A 82 N/A
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NIA . NIA NIA 270 NIA
EXAMINATION FEE
(37 CFR 1.16(0). (9}, or @) N/A N/A N/A 110 N/A
TOTAL CLAIMS
(37 CFR 1.16(i)) 25 us20 = 5 x$26 130 OR x$52
INDEPENDENT CLAIMS N
(37 GFR 1.16(h)) 4 minus 3_= 1 x5110 110 x$§220
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
) 35U.5.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 390
* If the difference in column 1 is less than zero, enter “0" in column 2. TOTAL 702 TOTAL
APPLICATION AS AMENDED - PART Il
S OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY -
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE (5) Pg;‘(’;t RATE ($) E?EN’;L
E AMENDMENT PAID FOR )
w Total . ) . _ . - OR -
Z | o7 crR1.180) Minus = x = X =
Z | Independent |, . .. _ _ _
'g (37 CFR 1.16(n)) Minus = X = or | X =
<€ | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADDT FEE
A
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
@ AFTER PREVIOUSLY EXTRA RATE($) IT:'SENQ')- RATE (§) E'é’s"";L
E AMENDMENT PAID FOR ®
wl
Total N . W _ R _ OR -
E (37 CFR 1.16(i)) Minus = X = X =
Z [ndependent )
& . P - = =
= |@rorritemy| . Minus X or | X
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'T FEE
* If the entry in column 1 is less than the entry in column 2, write “0" in column 3.
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20".
***|f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter 3"
I he “Highest Number Freviously Paid For™ (1otal or Ingependent) Is the highest number tound in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.18. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated 1o take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS Td THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTQ-9199 and select option 2.
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