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Archery Bow Limb Construction

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of US Patent Application No.
18/114,048, filed February 24, 2023, which claims the benefit of US Patent Application
No. 63/314,241 filed February 25, 2022, and the benefit of US Patent Application No.
63/424,072 filed November 9, 2022, the entire content of each of which are hereby

incorporated herein by reference.

BACKGROUND OF THE INVENTION

This invention relates generally to archery bows and more specifically to
limb technology useful in archery bows. When an arrow is launched from an archery
bow, a user might feel an initial force shock and residual vibrations. It is desirable to
minimize shock and vibration in an archery bow.

There remains a need for novel archery bow structures that provide better
performance than prior archery bows.

All 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.

BRIEF SUMMARY OF THE INVENTION

In some embodiments, an archery bow limb assembly comprises a first
limb, a second limb and a spacer. The spacer contacts the first limb and the second
limb. The first limb comprises a limb material. The spacer comprises a spacer material
comprising a higher elastic modulus than the limb material. A width of the spacer is
less than a width of the first limb.

In some embodiments, the first limb comprises a first engagement region

arranged to be supported by a limb cup, and the spacer contacts the first engagement
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region. In some embodiments, the first limb comprises a working length portion and the
spacer contacts the working length portion.

In some embodiments, the [irst limb comprises a second engagement
region arranged to support an axle or bowstring, and the spacer contacts the second

5 engagement region.

In some embodiments, the spacer comprises a body portion and a flange,
wherein the flange comprises a greater width than the body. In some embodiments, the
flange contacts a first end surface of the first limb. In some embodiments, the flange
contacts a second end surface of the first limb. In some embodiments, the flange

10 contacts top surfaces of the first limb and the second limb. In some embodiments, the
flange contacts bottom surfaces of the first imb and the second limb.

In some embodiments, the spacer extends an entire length of the first
limb.

In some embodiments, the first limb comprises an aperture arranged to

15 receive an axle and the spacer comprises an aperture arranged to receive the axle.

In some embodiments, a sidewall of the first limb comprises a lateral
recess and the spacer comprises a protrusion oriented in the lateral recess. In some
embodiments, a sidewall of the second limb comprises a second lateral recess and the
protrusion is oriented in the second lateral recess.

20 In some embodiments, the limb assembly comprises a bearing accessory
attached to the first limb and the second limb. In some embodiments, the bearing
accessory comprises a groove and a portion of the spacer 1s oriented in the groove.

In some embodiments, a limb cup is arranged to support the first limb
and the second limb. In some embodiments, the limb cup comprises a groove and a

25  portion of the spacer oriented in the groove.

In some embodiments, the first limb comprises a different width from the
second limb.

In some embodiments, the limb material comprises a composite material
comprising reinforcing fibers and the spacer comprises an elastomeric material.

30 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
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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 limb construction.

Figure 2 shows a partially exploded view of the embodiment of Figure 1.

Figure 3 shows a bottom view of an embodiment of a limb construction.

Figure 4 shows a cross-sectional view of an embodiment of a limb cup
and embodiments of limb assemblies.

Figure 5 shows a cross-sectional view of embodiments of limb
assemblies.

Figure 6 shows an embodiment of an archery bow.

Figures 7 and 8 show another embodiment of a limb construction.

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.

Figure 1 shows an embodiment of a limb construction 20. Figure 2
shows a partially exploded view of the embodiment of Figure 1.

In some embodiments, a limb assembly 30 comprises a first limb 32 and
asecond limb 34. In some embodiments, the first limb 32 and second limb 34 each
comprise a first material, such as a composite material comprising reinforcing fibers and
resin, or any other suitable known archery bow limb material. In some embodiments,
the limb assembly 30 comprises a spacer 36. In some embodiments, the spacer 36

comprises a second material that is different from the first material. In some
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embodiments, the second material is generally more flexible than the first material, for
example having a lower elastic modulus. In some embodiments, the second material is
highly (lexible as compared Lo the (irst material and the spacer 36 acts as a shock
absorber or vibration damper.

5 In some embodiments, a spacer 36 can comprise any suitable material.
In some embodiments, a spacer 36 comprises a polymer. In some embodiments, a
spacer 36 comprises a thermoplastic material. In some embodiments, a spacer 36
comprises a thermoset material. In some embodiments, a spacer 36 comprises an
elastomeric material. In some embodiments, a spacer 36 comprises a thermoplastic

10 elastomer. In some embodiments, a spacer 36 comprises a thermoplastic vulcanisate.
In some embodiments, a spacer 36 comprises thermoplastic polyurethane. In some
embodiments, a spacer 36 comprises a single material having a unitary construction. In
some embodiments, a spacer 36 is formed by a molding process, such as injection
molding. In some embodiments, a spacer 36 comprises a fabric, cloth, felt or other

15 suitable textile formed from fibers comprising any suitable material.

In some embodiments, a limb assembly 30 comprises a first engagement
region 62, a working length portion 64 and a second engagement region 66. In some
embodiments, the first engagement region 62 is arranged to engage a support, such as a
limb cup 50. In some embodiments, the working length portion 64 extends between the

20  first engagement region 62 and the second engagement region 66. In some
embodiments, the second engagement region 66 is arranged to engage and support
another portion of an archery bow, such as an axle.

In some embodiments, the spacer 36 contacts a side surface 28 of the
first limb 32. In some embodiments, the spacer 36 contacts a side surface 28 of the

25  second limb 34. In some embodiments, the spacer 36 is compressed between the [irst
limb 32 and the second limb 34. In some embodiments, the spacer 36 contacts a side
surface 28 of the entire working length portion 64 of the first limb 32. In some
embodiments, the spacer 36 contacts a side surface 28 of the entire working length
portion 64 of the second limb 34.

30 In some embodiments, the first limb 32 and the second limb 34 comprise
a similar longitudinal cross-sectional shape. In some embodiments, the spacer 36

comprises a longitudinal cross-sectional shape similar to the first limb 32. In some
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embodiments, the spacer 36 comprises a body portion 37 and a flange 38. In some
embodiments, the flange 38 is wider than the body portion 37. In some embodiments,
the body portion 37 contacts a side surlace of alimb 32, 34 and the flange 38 is
arranged to contact respective top, bottom and/or end surfaces of the limb 32, 34.

In some embodiments, a limb 32, 34 comprises a recess 29. In some
embodiments, a recess 29 is formed in a side surface 28. In some embodiments, the
first engagement region 62 comprises the recess 29. In some embodiments, the spacer
36 comprises a protrusion 39. In some embodiments, the body 37 comprises the
protrusion 39. In some embodiments, a protrusion 39 comprises an increased width
dimension in the spacer 36. In some embodiments, the protrusion 39 comprises a first
side oriented in a recess 29 in the first limb 32 and a second side oriented in a recess in
the second limb 34.

In some embodiments, the second engagement region 66 of a limb
assembly 30 is arranged to support an axle. In some embodiments, the limb assembly
30 comprises an aperture 26, for example arranged to receive an axle. In some
embodiments, the first limb 32, the spacer 36 and the second limb 34 each comprise
apertures 26 that are aligned with one another.

In some embodiments, the spacer 36 contacts an entire side surface 28 of
alimb 32, 34 continuously, for example from a first end 61 to a second end 67. In some
embodiments, the body portion 37 contacts an entire side surface 28 of a limb 32, 34
continuously.

In some embodiments, a limb assembly 30 comprises a bearing
accessory 58. In some embodiments, a bearing accessory 58 is attached to the second
engagement region 66. In some embodiments, a bearing accessory 58 comprises
[eatures as disclosed in US 9389040, the entire content of which is hereby incorporated
herein by reference.

In some embodiments, a bearing accessory 58 comprises a cavity 59
arranged to engage a bow press. In some embodiments, a bearing accessory 58
comprises a single piece of material. In some embodiments, a bearing accessory 58 is
attached to a first limb 32 and is attached to a second limb 34. In some embodiments,
the bearing accessory 58 comprises a surface 72 arranged to contact the first limb 32

and the second limb 34. In some embodiments, the surface 72 is planar. In some
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embodiments, a bearing accessory 58 comprises a first surface 72 and a second surface
73 separated by a groove 74. In some embodiments, the first surface 72 contacts the
[irst limb 32 and the second surface 73 contacts the second limb 34. In some
embodiments, the first surface 72 is coplanar with the second surface 73. In some
embodiments, the groove 74 provides clearance for a spacer 36. In some embodiments,
a fastener, such as a screw, abuts and passes through a limb 32, 34, 42, 44 and engages a
bearing accessory 58. In some embodiments, a bearing accessory 58 comprises a
plurality of threaded holes to engage fasteners for securement to a limb assembly 30, 40.

In some embodiments, a limb assembly 30 is engaged with a limb cup
50. In some embodiments, a limb cup 50 is arranged to be supported by a part of an
archery bow, such as a riser. In some embodiments, a limb cup 50 and a limb assembly
30 comprise engagement features as disclosed in US 8453635, the entire content of
which is hereby incorporated herein by reference.

In some embodiments, a limb cup 50 comprises a limb pad 51. In some
embodiments, a limb pad 51 comprises a first surface 52 and a second surface 53
separated by a groove 54. In some embodiments, the first surface 52 and second surface
53 comprise curvature in a longitudinal direction of a limb assembly 30. In some
embodiments, the first surface 52 extends parallel to the second surface 53. In some
embodiments, the first limb 32 contacts the first surface 52 and the second limb 34
contacts the second surface 53. In some embodiments, the groove 54 provides
clearance for the spacer 36.

In some embodiments, a limb assembly 30 is supported at the first
engagement region 62 by a moment connection, for example provided by an archery
bow riser or a limb cup 50. In some embodiments, the moment connection comprises a
[irst [orce applied to a lension surlace (e.g. top surlace) of alimb 32, 34 and a second
force applied to a compression surface (e.g. bottom surface) of a limb 32, 34. In some
embodiments, the second force is applied to the limb 32, 34 by a limb pad 51. In some
embodiments, a spacer 36 extends across the location of the second force. In some
embodiments, a spacer 36 extends across the limb pad 51. In some embodiments, the
spacer 36 extends continuously between the location of the second force and the
location of the first force. In some embodiments, the spacer 36 extends continuously

across the portion of the limb 32, 34 oriented in the limb cup 50. In some embodiments,
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a spacer 36 extends continuously from the location of the limb pad 51 through the
working length portion 64 of the limb 32, 34. In some embodiments, a spacer 36
extends continuously (rom the location of the limb pad 51 through the second
engagement region 66 of the limb 32, 34.

Figure 1 shows an embodiment of a limb construction 20 suitable for use
in an archery bow, such as a compound bow. In some embodiments, a limb
construction 20 comprises a first limb assembly 30 as described herein. In some
embodiments, the limb construction 50 comprises a second limb assembly 40. In some
embodiments, the second limb assembly 40 comprises a third limb 42, a fourth limb 44
and a second spacer 46. In various embodiments, the parts of the second limb assembly
40 may be similar to parts of the first limb assembly 30 as described herein.

In some embodiments, the second limb assembly 40 is similar to the first
limb assembly 30. In some embodiments, an aperture 26 of the second limb assembly
40 is arranged on a common axis 76 with an aperture 26 of the first limb assembly 30.
In some embodiments, the limb construction 20 supports an axle, which supports a cam
or rotating member. In some embodiments, the first limb assembly 30 is oriented to a
first side of a rotating member and the second limb assembly 40 is oriented to a second
side of the rotating member (see also Figure 6).

Figure 3 shows a bottom view of an embodiment of a limb construction
20. In some embodiments, the limb cup 50 comprises a first cavity 56 arranged to
receive the first limb assembly 30 and a second cavity 57 arranged to receive the second
limb assembly 40. In some embodiments, a cavity 56, 57 comprises at least one
protrusion 78 arranged to engage a sidewall of the limb assembly 30, 40. In some
embodiments, a cavity 56, 57 comprises a pair of diverging surfaces 80 arranged in a V-
shape. In some embodiments, each diverging surface 80 ol a given pair is arranged (o
contact one of the limb members 32, 34, 42, 44 of a respective limb assembly 30, 40. In
some embodiments, a cavity 56, 57 comprises an airspace 81 located between the pair
of diverging surfaces 80. In some embodiments, the airspace 81 provides clearance for
a spacer 36, 46.

Figure 4 shows a cross-sectional view of an embodiment of a limb cup
50 and embodiments of limb assemblies 30, 40. In some embodiments, a cavity 56, 57

comprises a first surface 82 and a second surface 83 separated by a groove 84. In some
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embodiments, the first surface 82 contacts the first limb 32 of a limb assembly 30 and
the second surface 83 contacts the second limb 34 of the limb assembly 30. In some
embodiments, the groove 84 provides clearance for a spacer 36.

Figure 5 shows a cross-sectional view of embodiments of a first limb
assembly 30 and a second limb assembly 40. In some embodiments, a width ws of the
body 37 of a spacer 36 is less than a width w1 of alimb 32, 34. In some embodiments, a
width wr of the flange 38 is greater than a width we of the body 37.

In some embodiments, the width of a spacer 36 is less than the width of
the first limb 32 and less than the width of the second limb 34. In some embodiments,
the width of the body we of a spacer 36 is less than the width of the first limb 32 and
less than the width of the second limb 34. In some embodiments, the width of the
flange wr of a spacer 36 is less than the width of the first limb 32 and less than the width
of the second limb 34.

Figure 6 shows an embodiment of an archery bow 10 comprising a first
limb construction 50a arranged to support a first rotatable member 14 and a second limb
construction 50b arranged to support a second rotatable member 16,

In some embodiments, a first limb 32 and a second limb 34 each
comprise a coating, such as a powder coated paint. In some embodiments, a spacer 36
contacts the coating of the first limb 32 and contacts the coating of the second limb 34.

In various embodiments, a spacer 36 can have any suitable size and
shape. In some embodiments, a spacer 36 fills a gap between limbs (e.g. 32, 34). In
some embodiments, a spacer 36 acts as an energy damper. In some embodiments, a
limb assembly 30 comprises multiple spacer 36 members distributed along the length of
the limb assembly 30. In some embodiments, a first spacer is oriented in a first
engagement region 62. In some embodiments, second spacer is oriented in a second
engagement region 66.

In some embodiments, the limbs 32, 34 that comprise a limb assembly 30
are similar to one another, for example comprising similar materials and dimensions. In
some embodiments, the limbs 32, 34 that comprise a first limb assembly 30 are similar
to the limbs 42, 44 that comprise a second limb assembly 40. For example, in some
embodiments, a third limb 42 is similar to a first limb 32, for example comprising

similar materials and dimensions. In some embodiments, a third limb 42 is similar to a
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second limb 34, for example comprising similar materials and dimensions.

In some embodiments, various limb members 32, 34, 42, 44 can be
dilferent from one another.

In some embodiments, a first limb 32 that contacts a spacer 36 is
different from a second limb 34 that contacts the spacer 36, such that the first limb 32
provides a different amount of supporting force to an axle than the second limb 34. In
some embodiments, a first limb 32 and a second limb 34 can comprise similar materials
but have different dimensions. In some embodiments, a thickness profile of a second
limb 34 is different from the thickness profile of a first limb 32.

Figures 7 and 8 show another embodiment of a limb construction 20. In
some embodiments, a first limb 32 comprises a width wi (see Figure 5) that is different
from a width w1 of a second limb 34. In some embodiments, a first limb 32 comprises a
greater width wi than a second limb 34. In some embodiments, a spacer 36 1s offset
from a longitudinal midplane of a limb assembly 30. In some embodiments, a spacer 36
extends parallel to a longitudinal midplane of the limb assembly 30.

In some embodiments, a second limb assembly 40 comprises a mirror
image of a first limb assembly 30. In some embodiments, a first limb 32 comprises a
greater width wi than a second limb 34 and a third limb 42 comprises a greater width wi
than a fourth limb 44. In some embodiments, a first limb 32 is sized and shaped similar
to a fourth limb 44 and a second limb 34 is sized and shaped similar to a third limb 42.
In some embodiments, a second spacer 46 is offset from a longitudinal midplane of a
second limb assembly 40. In some embodiments, a second spacer 46 extends parallel to
alongitudinal midplane of the second limb assembly 40.

In some embodiments, a bearing accessory 58 comprises a groove 74. In
some embodiments, the groove 74 is offset [rom a longitudinal midplane of the bearing
accessory. In some embodiments, a first bearing accessory 58 comprises a mirror image
of a second bearing accessory 68.

A limb assembly 30 as disclosed herein can be used on any suitable type
of archery bow. In some embodiments, an archery bow comprises a non-compound or
recurve style bow, for example comprising a bowstring that attaches directly to the limb
assembly 30. In some embodiments, a bowstring contacts a first limb 32 and a second

limb 34. In some embodiments, the bowstring further contacts a spacer 36.
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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 ol 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
5 t0.” 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 each other in other manners within the scope of the invention such that
10 the invention should be recognized as also specifically directed to other embodiments
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
15  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
20 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

25  encompassed by the claims attached hereto.
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CLAIMS:
1. An archery bow limb assembly comprising:
a [irst limb, a second limb and a spacer, the spacer contacting the first limb and
the second limb, the first limb comprising a limb material, the spacer comprising a
5 spacer material comprising a higher elastic modulus than the limb material, a width of
the spacer being less than a width of the first limb.
2. The archery bow limb assembly of claim 1, the first limb comprising a first
engagement region arranged to be supported by a limb cup, the spacer contacting the
first engagement region.
10 3. The archery bow limb assembly of claim 2, the first limb comprising a working
length portion, the spacer contacting the working length portion.
4. The archery bow limb assembly of claim 1, the first limb comprising a second
engagement region arranged to support an axle or bowstring, the spacer contacting the
second engagement region.
15 5. The archery bow limb assembly of claim 1, the spacer comprising a body
portion and a flange, the flange comprising a greater width than the body.
6. The archery bow limb assembly of claim 5, the flange contacting a first end
surface of the first limb.
7. The archery bow limb assembly of claim 6, the flange contacting a second end
20 surface of the first limb.
8. The archery bow limb assembly of claim 5, the flange contacting a top surface
of the first limb, the flange contacting a top surface of the second limb.
9. The archery bow limb assembly of claim 8, the flange contacting a bottom

surface of the first limb, the flange contacting a bottom surface of the second limb.

25 10. The archery bow limb assembly of claim 1, wherein the spacer extends an entire
length of the first limb.
11. The archery bow limb assembly of claim 1, the first imb comprising an aperture

arranged to receive an axle, the spacer comprising an aperture arranged to receive the
axle.

30 12.  The archery bow limb assembly of claim 1, a sidewall of the first limb
comprising a lateral recess, the spacer comprising a protrusion oriented in the lateral

recess.
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13.  The archery bow limb assembly of claim 12, a sidewall of the second limb
comprising a second lateral recess, the protrusion oriented in the second lateral recess.
14. The archery bow limb assembly of claim 1, comprising a bearing accessory
attached to the first limb and the second limb.
5 15 The archery bow limb assembly of claim 14, the bearing accessory comprising a

groove, a portion of the spacer oriented in the groove.
16. The archery bow limb assembly of claim 1, comprising a limb cup arranged to
support the first limb and the second limb, the limb cup comprising a groove, a portion
of the spacer oriented in the groove.

10 17. The archery bow limb assembly of claim 1, the first limb comprising a different
width from the second limb.
18.  The archery bow limb assembly of claim 1, the limb material comprising a
composite material comprising reinforcing fibers, the spacer comprising an elastomeric
material.

15
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be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

11 April 2023 (11.04.2023)

Date of mailing of the international search report

MAY 23 2023

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
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Authorized officer
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