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ABSTRACT

Mounting systems and methods, including those for mounting animal trophies, are disclosed.
Embodiments can include a ball, a coupling member for coupling the animal trophy to the ball, and a
base having a locking feature. The base can further include a bearing seat which is configured to
support a portion of the ball and permit the ball to simultaneously rotate about three axes.
Embodiments can further include a cap having a retaining feature at a first end and a second locking
feature at a second end. The cap can be configured to mate with the first locking feature of the base
and form a locked connection with the base. The cap can retain the ball in a position between the
retaining feature and the base, providing increased force onto the ball and securing the position of the

ball and animal trophy relative to the base.
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MOUNTING SYSTEM FOR ANIMAL TROPHIES

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 62/639,744, filed
March 7, 2018 and titled “Mounting System for Animal Trophies,” the entirety of which is hereby

incorporated herein by reference.

TECHNICAL FIELD
[0002] Embodiments of this disclosure relate generally to mounting systems, and more

particularly to systems for mounting and displaying animal trophies.

BACKGROUND

[0003] Hunters and others are known to collect animal trophies, such as parts of animals,
including skulls, horns, antlers, animals, and other animal parts. For example, a deer typically
casts its antlers, known as shed antlers, between January and April each year and then grows a
new set. Shed hunting is becoming a popular late winter to spring activity. Due to quality deer
management practices, shed antlers are more often being found each year. Also, hunters may
remove portions of their harvested animals, such as horns, antlers or the upper body, including
the head to preserve via taxidermy.

[0004] There are limited systems and methods for properly and conveniently displaying
animal trophies. For example, some shed antlers are laid out for decor or mounted to a fake
animal skull if the antlers are a matching set. Other shed antlers are incorporated into
chandeliers, coat hangers, or other household or decorative items. Devices for mounting and
displaying animal trophies do not facilitate or otherwise lack the versatility to accommodate a

display of matching antler sets, single antlers, and cut-off antlers. Also, many devices for

mounting and displaying animal trophies require skill to position and permanently fix, using
Page 1 of 20

CA 3036169 2019-03-07



adhesives, putty, and the like, the animal trophies in manners (e.g., at particular angles) which
provide a realistic animal appearance. Most prior art systems, therefore, do not enable the animal
trophy to be periodically demounted for handling, such as for story-telling or simply holding for
inspection, and for those that do, the repeated demounting (i.e., disconnecting) and mounting
(i.e. connecting) of an animal at the point of attachment with the trophy can damage and degrade
the internal structures (e.g., bone and tissue) of the trophy. As such, it was realized by the inventors

of the current disclosure that improvements in animal trophy mounting systems are needed.

SUMMARY
[0005] Embodiments of the present disclosure provide an improved mounting system tor animal
trophies. In accordance with a first aspect of embodiments of the present disclosure, a mounting
system can include a ball, a coupling member for coupling the animal trophy to the ball, and a base
having a locking feature. The base can further include a bearing seat which is configured to support a
portion of the ball and permit the ball to simultaneously rotate about three axes. Embodiments can
also include a cap having a retaining feature at a first end and a second locking feature at a second
end. The cap can be configured to mate with the first locking feature of the base and form a locked

connection with the base. The cap can retain the ball in a position between the retaining teature and

the base, providing increased force onto the ball and securing the position of the ball and animal trophy
relative to the base. In some embodiments, the coupling member can be a polygonal post. In other
embodiments, the coupling member can be defined by a portion of the ball.

[0006] In another aspect of the embodiments of the present disclosure, the mounting system can
include an interface insert coupled to the animal trophy and configured to releasably mate with the
coupling member, wherein the interface insert can define a cross-section that fixes the axial rotation
of the interface insert. Other embodiments can also include a bore defined by the ball, wherein the

coupling member is coupled to the animal trophy and configured to mate with the bore ot the ball,
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and wherein the bore can define a cross-section that fixes the rotation of the coupling member relative

to the ball.

[0007] In yet another aspect of the embodiments of the present disclosure, the mounting system
can include a flexible pad positioned between the ball and the base for increasing the friction applied
to the ball by the base. Other embodiments can include a support bracket defining a first mounting
feature and a second mounting feature, and a first fastener, wherein the first mounting feature is
coupled to the base of a first joint mechanism by the first fastener and the second mounting teature 1s
coupled to a mounting surface.

[0008] This summary is provided to introduce a selection of the concepts that are described in
further detail in the detailed description and drawings contained herein. This summary 1s not intended
to identify any primary or essential features of the claimed subject matter. Some or all of the described
features may be present in the corresponding independent or dependent claims but should not be
construed to be a limitation unless expressly recited in a particular claim. Each embodiment described
herein does not necessarily address every object described herein, and each embodiment does not
necessarily include each feature described. Other forms, embodiments, objects, advantages, benetits,
features, and aspects of the present disclosure will become apparent to one of skill in the art from the

detailed description and drawings contained herein. Moreover, the various apparatuses and methods

described in this summary section, as well as elsewhere in this application, can be expressed as a large
number of different combinations and sub-combinations. All such useful, novel, and inventive
combinations and sub-combinations are contemplated herein, it being recognized that the explicit

expression of each of these combinations is unnecessary.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Some of the figures shown herein may include dimensions or may have been created from
scaled drawings. However, such dimensions, or the relative scaling within a figure, are by way of
example, and not to be construed as limiting.

[0010] FIG. 1 depicts a first exemplary mounting system according to the present disclosure, in
an illustrative environment of mounting an animal trophy to a wall;

[0011] FIG. 2 depicts an exploded view of the exemplary mounting system of FIG. 1;

[0012] FIG. 3 depicts a partial bottom view of a support bracket of the exemplary mounting
system of FIG. 1;

[0013] FIG. 4 depicts a cross-section view of the exemplary mounting system of FIG. 1 taken
along section line 4-4;

[0014] FIG. 5 depicts a second exemplary mounting system according to the present disclosure,
in an illustrative environment of mounting two animal trophies;

[0015] FIG. 6 depicts a third exemplary mounting system according to the present disclosure, in
an illustrative environment of mounting two animal trophies;

[0016] FI1G. 7 depicts an exploded view of the exemplary mounting system of FIG. 6;

[0017] FIG. 8 depicts a cross-section of the exemplary mounting system of FIG. 6 taken along
section line 8-8; and

[0018] FIG. 9 depicts the exemplary mounting system of FIG. 5 in an illustrative environment of

mounting a set of antlers to a post.
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DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0019] For the purposes of promoting an understanding of the principles of the disclosure,
reference will now be made to one or more embodiments, which may or may not be illustrated in the
drawings, and specific language will be used to describe the same. It will nevertheless be understood
that no limitation of the scope of the disclosure is thereby intended; any alterations and further
modifications of the described or illustrated embodiments, and any further applications of the
principles of the disclosure as illustrated herein are contemplated as would normally occur to one
skilled in the art to which the disclosure relates. At least one embodiment of the disclosure 1s shown
in great detail, although it will be apparent to those skilled in the relevant art that some features or
some combinations of features may not be shown for the sake of clarity.

[0020] Embodiments illustrated and described herein provide devices and systems for mounting
and displaying animal trophies in a more versatile manner. Embodiments more etfectively
accommodate a display of matching antler sets, single antlers, and cut-ott antlers, while allowing
improved positioning of the animal trophies in manners (e.g., at particular angles) which provide a
realistic animal appearance. Additionally, embodiments described herein enable the animal trophy to
be periodically demounted for handing without exposing the animal trophy to damage and degradation
of the internal structures.

[0021] Depicted in FIGS. 1-2 is an exemplary mounting system 100 configured to mount and

display an animal trophy 102. The mounting system 100 can couple to a structure 104, for example, a
wall, column, pole, fence, stand or any upright or substantially vertical structure. In the example

shown by FIG. 1, the mounting system 100 is attached to a wall 104 and illustrates an exemplary
method of mounting a single antler 102 that has been shed by a deer.

10022] Depicted in FIG. 1, the mounting system 100 includes a support bracket 106 configured to
be attached to the structure 104 and a trophy coupler assembly, such as joint mechanism 108, attached

to the support bracket 106. The support bracket 106 includes: (a) a structure engager 110 (e.g., a first
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mounting face or first mounting feature) defining a plurality of openings 112, 114 (each 1llustrated

with an engaged screw) located on a first axis 116; (b) abody 118 extending from the structure engager
10 along a second axis 120 that intersects with the first axis 116 at an internal angle 122 in the range
of approximately 120 to 150 degrees, wherein the body 118 defines an elongated slot 124; and (c¢) a
support 126 (e.g., a second mounting face or second mounting feature) extending from the body 118
along a third axis 128 that intersects with the second axis 120 at a second internal angle 130 in the
range of approximately 90 to 120 degrees, wherein the support 126 defines an opening 132 allowing
engagement to the joint mechanism 108.

[0023] The openings 112, 114 are each configured to receive a tastener (e.g., a threaded fastener
such as a screw or bolt) or other fastener to secure the structure engager 110 to the mounting structure
104. The opening 132 is configured to receive the coupler or fastener 134 of the trophy coupler
assembly 108.

[0024] The elongated slot 124 is configured to reduce the weight of the support bracket 106 and
is also configured to receive a coupler of an accessory (not shown) that can be removeably mounted
to the support bracket 106. An accessory, for example, could be an attachable label that could be
customized with text to tell the story of the hunt, could be a light to illuminate the animal trophy, or

the slot 124 could simply be used to identify the animal trophy that is being displayed.

[0025] With reference to FIGS. 2-3, the trophy coupler assembly 108 includes: (a) a socket, case,
or cap (e.g., retainer cap 136) defining an interior cavity; (b) a ball 138 which at least partially fits
within the retainer cap 136; (¢) a friction pad (e.g., flexible pad 140) configured to engage the ball
138; (d) a base 142 configured to support the friction pad 140 and the ball 138; (e) the fastener 134
configured to attach and secure the base 142 to the support 126 of the support bracket 106; (f) a trophy
insert (e.g., post or arm 144) having a first end 146 configured to be fixedly secured to the ball 138
and a second end 148 configured to be received by an interface insert 152; and (g) an interface insert

152 configured to releasibly receive the trophy insert 144 within the bore (e.g., cavity 150), and to be
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fixed within of the animal trophy 102. The interface insert 152 then holds the trophy insert 144 in
place utilizing a friction fit.

[0026] The embodiment illustrated in FIGS. 1-2 includes a single-wall support bracket 106 which
may be comprised of aluminum or any other rigid material. In at least one embodiment, the support
bracket 106 is comprised of 0.125-inch thick aluminum before being milled and tormed into shape.
However, the support bracket may be manufactured with an alternative material and thickness, as
preferred.

[0027] With reference to FIGS. 2-4, the base 142 may include a first locking feature (e.g., threaded
ring or threaded outer surface 143) which is connectable to the second locking feature located on the
retainer cap 136. At the distal end of the base (i.e., positioned away from the support 126) is a seat
145 for accepting a proximal surface 139 of the ball 138 (i.e., positioned toward the support 126). In
one embodiment, the seat 145 surface is conical and slopes linearly toward the center of the seat 145.
In other embodiments, the seat 145 is spherical, for example, to match the curvature of the ball 138.
The base can connect to the support at the proximal end 141 of the base 142. The base 142 may also
include a passageway 147 through its center wherein a threaded connector, such as fastener 134 and/or
set screw 135 (see FIG. 3), may be inserted to press directly against the ball 138 (in absence of a
friction pad 140) or indirectly against the ball 138 by way of pressing against the triction pad 140.
[0028] The fastener 134, which may be primarily used for coupling the base 142 to the support

126, may include a threaded bore (e.g., opening 133) through its center wherein a set screw 135 may
be threaded through the center of the fastener 134 to make contact with the friction pad 140 and/or

ball 138. As illustrated in FIG. 3, the fastener may include a polygonal (e.g., a hexagonal) rotational
drive socket having a first diameter, while the inner set screw 135 may include a polygonal rotational
drive socket having a second, smaller diameter. As such, a user may attach the base 142 to the support
126 without tightening the set screw 135 against the ball 138, or the user may attach the base 142 to

the support 126 and thereafter tighten the set screw 135 against the friction pad 140 and/or ball 138 to
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increase the clamping/locking force applied to the ball 138 and therefore hinder rotational movement

of the ball 138 in any of the three possible rotational axes x, y, and z 137 (FIG. 2).

[0029] The friction pad 140 may be a thin, flexible disc comprised of urethane or any other
material to increase friction, whether or not compressible. When placing the friction pad 140 between
the base 142 and the ball 138, another area of frictional contact is added to the ball to restriction
rotational movement. The friction pad 140 may be a 3/4-inch disc of urethane which may be cut from
a 1/16-inch thick sheet. The urethane serves two purposes: (1) it allows for smoother operation when
orienting the ball, and (2) it adds friction and helps to “lock” the ball 138 in place (i.e., restrict
movement of the ball in any of the three axes). When compressed against the ball 138, the friction pad
140 assumes a concave shape, conforming to the shape of the ball 138. The friction pad 140 1s
configured to increase the frictional resistance between the ball 138 and the base 142 thereby
increasing the clamping force on the ball 138 and resisting movement. This frictional resistance
enables the mounting system 100 to hold relatively heavy animal trophies at variable angles without
the ball moving under the torque applied to it through the weight of the trophy transmitted to the ball
138 via post 144.

[0030] The ball 138 may be comprised of steel and may include a trophy insert (e.g., steel post

144). The trophy insert 144 and ball 138 may be machined as a single, combined element, or

alternatively the trophy insert 144 and ball 138 may be attached together with threads, welded to the
ball 138, or by any other similar attachment technique. Although steel is utilized in at least one
embodiment, other similar rigid materials may be used.

[0031] The cap, for example, retainer cap 136, defines a cylindrical body having an opening on
the proximal end 160 and an opening on the distal end 162 (relative to the support 126) and forms a

socket for the ball when fully assembled. The retainer cap includes (a) an inner locking feature (e.g.,

threaded surface 156), (b) a retaining feature (e.g., annular ring 158) at the distal end and may include

a knurled surface 164 for enhanced gripping. After the ball 138 is placed in contact with the base 142,
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the retainer cap 136 is positioned over the ball 138 with the trophy insert 144 projecting through the
distal end 162 opening and the retainer cap 136 is locked (e.g., threaded or otherwise secured) onto
the base 142. As the retainer cap 136 is locked onto the base 142, the annular ring 158 contacts the
ball 138 and applies downward force onto the ball 138 toward the base 142. As the retainer cap 136
is fully locked onto the base 142, the ball 138 becomes clamped into place and rotational movement
is prevented for even large, heavy trophies. Optionally, in some embodiments, one or more set screws
(not shown) may be inserted through threaded bores (not shown) through the cylindrical knurled
surface 164 of retainer cap 136 to further restrict movement of the ball 138.

[0032] The trophy post 144, in an embodiment, includes: (a) the first end 146; (b) a second end
148; and (¢) a body, such as a cylindrical body 149. In some embodiments, the first end 146 is threaded
and can be screwed into a threaded opening (not shown) in the ball 138. The second end 148 and body
149 may have a non-circular cross-sectional profile to provide a rotational locking teature, such as a
polygonal cross-section. In illustrated embodiment, the cross-sectional profile of the body 149 is
polygonal, for example, 3/16 hexagonal. In other embodiments, the cross-sectional profile of the body
149 may be keyed, square, rectangular, triangular, star-shaped or of any other multi-sided variations.
The multi-sided shape enhances the coupling of the trophy insert 144 through the opening 150 into

the interface insert 152 which may be pre-installed into an end 155 of the animal trophy 102. For

example, a trophy insert 144 having circular cross-sectional shape may permit the animal trophy 102
to undesirably rotate axially (i.e., relative to the central axis of the insert intertace 152) and relative to
the trophy insert 144 as the connection between the trophy insert 144 and the insert interface 152 may
slip. However, a keyed or multi-sided shape of the trophy posti44 helps to impede such undesirable
rotation when paired with a corresponding rotational locking teature receiving the trophy post 144.

[0033] In at least one embodiment, the interface insert 152 includes: (a) an interior surface
defining a bore (e.g., a cavity) configured to receive, and mate with, the second end 148 ot the trophy

insert 144; and (b) an exterior surface 153 configured to be inserted into a cavity 154 defined in the
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animal trophy 102. In the illustrated embodiments, the cavity of the interface insert defines a cross-
sectional shape configured to conform to the rotational locking feature of, and mate with, the trophy
insert 144, for example a hexagonal or other keyed or multi-sided cross-sectional shape. The inner
surface of the interface insert 152 can be tapered or otherwise sized relative to the trophy insert 144
to achieve a locational fit, force fit, press fit, or frictional engagement with the trophy insert 144. The
Interface insert 152 can be comprised of plastic or any suitable polymer, metal or any ftlexible,
deformable expandable material. The exterior surface 153 can include a plurality of spaced-apart
friction pads or grip members, such as a 12-point insert, arranged in a plurality of grip columns, for
example, as illustrated in FIG. 1.

[0034] In use, the user slides the interface insert 152 onto the trophy insert 144. Because of the
tapered shape of the interface insert 152, described above, the trophy insert 144 achieves a first degree
of frictional engagement with the interface insert 152. Next, the user aligns the cavity 150 of the
animal trophy 102 with the interface insert 152 and then slides the animal trophy 102 onto the interface
insert 152. The outer surface 153 achieves a second degree of frictional engagement between the
interface insert 152 and the animal trophy 102. The second degree of frictional engagement is greater
than the first degree of frictional engagement. In at least one embodiment, the rigid edges of the outer
surface 153 bite into the relatively soft bone or tissue of the animal trophy 102 to achieve a secure
engagement, for example, via an interference fit between interface insert 152 and a bore 154 defined
in the animal trophy 102, for example at a trimmed end 155 of a shed of an antler.

[0035] To demount or detach the animal trophy 102, the user pulls upward on the animal trophy

102. Because the second degree of frictional engagement is greater than the first degree of frictional
engagement, first, the interface insert 152 separates from the trophy insert 144, and the interface insert
152 remains within the animal trophy 102. The user can then demonstrate and handle the animal
trophy 102 while the interface insert 152 remains implanted in the animal trophy 102. This provides

advantages of preserving and protecting the interior bone and tissue of the animal trophy 102, reducing
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degradation to the bone and tissue. For example, repeated mounting and demounting of the animal

trophy 102 will not involve interaction with the bone or tissue surrounding the cavity 150 of the animal
trophy 102. Instead, in an embodiment, the interaction will be solely between the intertace tnsert 152
and the trophy insert 144. In other embodiments, the trophy insert 144 and interface insert 152 may
connect together via a threaded connection. Connectivity between the trophy insert 144 and interface
insert 152 helps to protect the delicate aspects of the animal trophy 102.

[0036] Referring back to FIG. 1, when the animal trophy 102 is mounted on the mounting system
100, the user can adjust the angle of the animal trophy 102. Under the weight of the animal trophy
102, the ball 138 does not move relative to the retainer cap 136. This is due, in part, to the friction pad
140 described above as well as the clamping force applied by tightening of the retainer cap 136 relative
to a base 142 and set screw 135 against the ball 138. To adjust the angle or tilt of the animal trophy
102, the user can apply a force to the animal trophy 102, causing the ball 138 to rotate in about three
dimensions within the retainer cap 136. When the user removes the force, the ball 138 remains 1n
place and stops moving relative to the retainer cap 136.

[0037] Depicted in FIG. 5 is an animal trophy mounting system 200 for mounting two separate
pieces of an animal trophy (e.g., a matched set of deer antlers 202). In an exemplary embodiment, the

mounting system 200 includes: (a) a support bracket 204 configured to be attached to a mounting

structure 206, for example, a wall, column, pole, fence, stand or any upright or substantially vertical

structure; and (b) a plurality of trophy coupler assemblies, for example, joint mechanisms 208, 210
attached to the support bracket 204. The support bracket 204 includes: (1) a structure engager 212

defining a plurality of openings 214 located on a first axis 216; (i1) a body 218 extending from the
structure engager 212 along a second axis 220 that intersects with the first axis 216 at an internal angle
222 in the range of 100 to 110 degrees, wherein the body 218 defines an elongated slot (not shown)
on its body similar to the embodiment of FIG. 1; and (111) a plurality of supports 224, 226 extending

from the body 218. As illustrated in FIG. 5, each of the supports 224, 226 extends in a plane that 1s
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tilted in a downward direction (relative to the common mounting position of the support bracket 204

to a vertical wall 206) and is also tilted in a outward direction. The supports 224, 226 detine openings
which are each configured to receive a fastener (e.g., a threaded fastener such as screw 28 or a bolt)
or other fastener to secure the joint mechanisms 208, 210 to the supports 224, 226, respectively. In an
embodiment, each of the joint mechanisms 208, 210 may include the same structure, elements,
configurations, parts, materials, advantages and functionality as joint mechanism 108 described
herein.

[0038] Depicted in FIG. 6 is an animal trophy mounting system 300 for mounting two separate
pieces of an animal trophy (e.g., a matched set of deer antlers 302, as shown in FIG. 3). In an
exemplary embodiment, the mounting system 300 includes: (a) a support structure 304 configured to
be attached to a mounting structure 306, for example, a wall, column, pole, fence, stand or any upright
or substantially vertical structure, and (b) a plurality of trophy coupler assemblies, for example,
rotating joint mechanisms 308, 310. In the illustrative embodiment, the support structure 304 may be
formed to resemble a portion of an animal skeleton, such as an animal skull. The support structure
may be manufactured, for example, from a die cast using a combination of a zinc and aluminum

mixture, or alternatively any material which provides similar rigid properties which may be of suitable

strength and structure.

[0039] Depicted in FIGS. 7-8 is an exploded view of the exemplary mounting system 300. The
mounting system 300 can include a plurality of rotating joint mechanisms 308, 310 which share the
same structure, elements\, configurations, parts, materials, advantages and functionality as one another.
Each rotating joint mechanism 308, 310 can include: (a) a ball 312, a base 314, and optionally a set
screw which can be inserted through the base to apply pressure to the ball. The base 314 of the rotating
joint mechanisms 308, 310 are each configured to thread into sockets 324, 326, for example, optionally
defined by the support structure 304, respectively, with each ball 312 positioned between each base

314 and the respective annular seat 328 of the sockets 324, 326. To receive the threaded surface 322
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of the base, each socket includes a threaded receiving surface 330 defined by the inner surface of the
socket.

0040} The ball 312 includes a bore (e.g., opening 318) for a cavity 320 which extends from the
ball surface into a central portion of the ball 312. The opening 318 detines a shape having a non-
circular cross-sectional profile. In illustrated embodiment, the cross-sectional profile of the opening
149 is squared. In other embodiments, the cross-sectional profile of the opening 318 may be keyed,
polygonal (e.g., hexagonal), rectangular, triangular, star-shaped or of any other multi-sided variations
providing a rotational locking feature. The ball 312 may be comprised of steel for strength, however,
other rigid materials may be used.

[0041] The base 314 includes a threaded outer surface 322, and connectable to the distal end of
the base is a seat 332 for accepting a proximal surface 334 of the ball 312. In one embodiment, the
seat 332 surface is conical and sloping linearly downward toward the center of the seat 332. In other
embodiments, the seat 332 is spherical, for example, to match the curvature of the proximal surface
334 of the ball 312. The base 312 may also include a passageway 336 through its center rotational
drive member 335 wherein a threaded connector, such as a set screw 316, may be inserted to press
directly against the ball 312 to increase the clamping/locking force applied to the ball 312 and

therefore resist rotational movement of the ball 312. In some embodiments, a frictional element (e.g.,
friction pad 140 of FIG. 2) may be positioned between the base 314 and ball 312 to engage the ball

312 and restriction rotational movement.
[0042] Once the ball 312 is positioned within the respective socket 324, 326 and the base 314 is

threadedly engaged to the respective threaded surface 330 to hold the ball 312 into place, an animal
trophy 302 may be coupled to each rotating joint mechanism 308, 310. Before coupling the animal
trophy 302 to a rotating joint mechanism 308, 310, the animal trophy 302 may be outfitted with a
coupling member 338 to facilitate the coupling. The coupling member 338 includes an integrated

interface insert 340 having rigid edges 340 formed onto the outer surface of a distal end 342 of the
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coupling member 338 which bite into the relatively soft bone or tissue of the animal trophy 302 to

embed within the animal trophy 302 and achieve a secure engagement. Furthermore, the coupling
member 338 defines a shape at its proximate end 346 having a non-circular cross-sectional profile
which matches that of the opening 318 of the ball 312. In 1llustrated embodiment, the cross-sectional
profile of the coupling member 338 is square. In other embodiments, the cross-sectional profile of the
coupling member 338 may be keyered, polygonal (e.g., hexagonal), rectangular, triangular, star-
shaped or of any other multi-sided variations, so long as it provides a rotational locking feature that
matches the shape of the opening 318 of the ball 312.

[0043] In use, the user install the interface insert 340 of the coupling member 338 into the animal
trophy 302. Next, the user slides the coupling member 338 into the cavity 320 of the ball 312 and
adjusts the animal trophies 302 to the desired position about three dimensional axes as discussed for
embodiment 100. The user then tightens the base 314 to apply a desired force to retain each animal
trophy 302 in the desired position. Finally, additionally or alternatively, for example, if more force 1s
needed, the user may thread the set screw 316 through the base to apply additional force onto the
proximal surface 334 of the ball 312.

[0044] To demount or detach the animal trophy 302, the user pulls upward on the animal trophy

302 and slides the coupling member 338 out of the cavity 320 of the ball 312. The user can then

demonstrate and handle the animal trophy 302 while the coupling member 338 and integrated interface
insert 340 remains implanted in the animal trophy 302. This provides advantages of preserving and
protecting the interior bone and tissue of the animal trophy 302, reducing degradation to the bone and

tissue.
[0045] In any one of the embodiments described herein, each part forming the mounting system
may be treated or coated in a matertal which results in the mount being more durable and/or aesthetic.

For example, the mounting systems may be treated to achieve a black oxide finish.
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[0046] Depicted in FIG. 9 is the exemplary mounting system 400 of FIG. 5 1llustrated coupled to

a post structure 402 with an attached set of deer antlers 404. In this illustrative embodiment, two
screws 406, 408 are used to mount the system 400 to the post. In one exemplary method of preparing
to mount the antlers, a drill and a drill bit can be utilized to drill an opening 154 into the center of the
antler pedicle 155, as shown in FIG. 1. Next, an interface insert 152, 340 can be pressed into place
and locked into the drilled opening by friction. For example, for a 3/16-inch steel stem, drilling a 5/16-
inch opening into the bottom of the antler at 1-inch or less in depth provides adequate friction. After
the antlers are installed with an interface insert 152, 340 they may be positioned onto the coupling
members and rotated to the desired positions. Finally, the retainer cap and/or set screw can each be
tightened to ensure the antlers 404 remain in a secure position without rotating from the weight of the
antlers.

[0047] Any reference to “invention” within this document is a reference to an embodiment of a
family of inventions, with no single embodiment including features that are necessarily included in
all embodiments, unless otherwise stated. Furthermore, although there may be references to benefits
or advantages provided by some embodiments, other embodiments may not include those same
benefits or advantages, or may include different benefits or advantages. Any benefits or advantages

described herein are not to be construed as limiting to any of the claims.

[0048] Likewise, there may be discussion with regards to ‘“‘objects” associated with some
embodiments of the present invention, it 1s understood that yet other embodiments may not be
associated with those same objects, or may include yet different objects. Any advantages, objects, or
similar words used herein are not to be construed as limiting to any of the claims. The usage of words
indicating preference, such as “preferably,” refers to features and aspects that are present in at least

one embodiment, but which are optional for some embodiments.
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[0049] Specitic quantities (spatial dimensions, force, resistance, etc.) may be used explicitly or
implicitly herein, such specific quantities are presented as examples only and are approximate values
unless otherwise indicated.

[0050] Reference systems that may be used heretn can refer generally to various directions (e.g.,
upper, lower, forward and rearward), which are merely offered to assist the reader in understanding
the various embodiments of the disclosure and are not to be interpreted as limiting.

[0051] While examples, one or more representative embodiments and specific forms of the
disclosure have been illustrated and described in detail in the drawings and foregoing description, the
same 1S to be considered as illustrative and not restrictive or limiting. The description of particular
features in one embodiment does not imply that those particular features are necessarily limited to that
one embodiment. Some or all of the features of one embodiment can be used or applied in combination
with some or all of the features of other embodiments unless otherwise indicated. One or more
exemplary embodiments have been shown and described, and all changes and modifications that come

within the spirit of the disclosure are desired to be protected.
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CLAIMS

What i1s claimed 1s:

1. A mounting system for displaying an animal trophy, comprising:

a joint mechanism including

(a) a ball;

(b) a coupling member for coupling the animal trophy to the ball;

(c) a base having a first locking feature, the base including a bearing seat configured to
support a portion of the ball and permitting the ball to simultaneously rotate about three axes; and

(d) a cap having a retaining feature at a first end and a second locking feature at a second
end configured to mate with the first locking feature ot the base torming a locked connection,
wherein the cap is configured to retain the ball in a position between the retaining feature and the
base, providing increased force onto the ball and securing the position of the ball and animal trophy

relative to the base.
2. The mounting system of claim 1, wherein the coupling member 1s a polygonal post.

3. The mounting system of claims 1| or 2, wherein the coupling member is defined by a

portion of the ball.

4. The mounting system of claims 1, 2, or 3, further comprising:

a flexible pad positioned between the ball and the base for increasing the friction applied to

the ball by the base.

5. The mounting system of claim 1, 2, 3, or 4, turther comprising:
an interface insert coupled to the animal trophy and configured to releasably mate with the
coupling member, wherein the interface insert defines a cross-section that fixes the axial rotation of

the interface insert.

6. The mounting system of claims 1, 2, 3, 4, or 3, further comprising:

a bore defined by the ball;
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wherein the coupling member is coupled to the animal trophy and contfigured to mate with
the bore of the ball, wherein the bore defines a cross-section that fixes the rotation of the coupling

member relative to the ball.

7. The mounting system of claims 1, 2, 3, 4, 5, or 6, further comprising:

a support bracket defining a first mounting feature and a second mounting feature; and

a first fastener;

wherein the first mounting feature of the support bracket i1s coupled to the base of a first joint
mechanism by the first fastener; and

wherein the second mounting feature of the support bracket is coupled to a mounting surface.

8. The mounting system of claim 7, further comprising,
a set screw located coaxially within and extending through the first fastener, wherein the set

screw 1s configured to apply one of direct and indirect force to the ball of the first joint mechanism.

9. The mounting system of claim 7, further comprising,
a set screw extending through the first mounting feature, wherein the set screw is configured

to apply one of direct and indirect force the ball of the first joint mechanism.

10. The mounting system of claim 7, 8, or 9, further comprising:
a third mounting feature; and
a second fastener;

wherein the third mounting feature of the support bracket is coupled to the base of a second

joint mechanism by the second tastener.

1. The mounting system of claims 7, 8, 9, or 10, wherein the support bracket defines a slot

for coupling an accessory to the support bracket.

12. The mounting system of claims 1, 2, 3,4, 5,6, 7, 8,9, 10, or 11 wherein the first and

second locking features form a threaded connection.

[3. A detachable mounting system for displaying an animal trophy, comprising:

a support bracket configured to attach to a mounting surface;
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a post coupled to the support bracket and having an outer surface defining a first rotational
locking feature;

an interface insert defining a central bore, the interface insert configured to fixedly embed
into the animal trophy and to releasably mate with the post by receiving the post into the bore, the
bore defining a second rotational locking feature;

wherein engagement of the first and second rotational locking teatures restricts axial rotation

of the post; and

wherein the interface insert and animal trophy are capable of being selectively detached and

reattached to the post.

14. The detachable mounting system of claim 13, further comprising;:

a ball coupled to the post;

a base coupled to the support bracket and defining a first locking feature, the base including
a bearing seat configured to support a portion of the ball and permit the ball to simultaneously rotate
about three axes; and

a cap having a retaining feature at a first end and second locking feature at a second end
configured to mate with the first locking feature of the base forming a locking connection, wherein

the cap is configured to retain the ball in a position between the retaining feature and the base,
providing increased force onto the ball and securing the position of the ball and animal trophy

relative to the base.

15. The detachable mounting system of claim 14, further comprising:

a flexible pad positioned between the ball and base for increasing the friction applied to the
ball by the base.

16. A rotatable mounting system for displaying an animal trophy, comprising:
a support bracket configured to attach to a mounting surface;

a base coupled to the support bracket and defining a first locking feature;

a ball;

a bearing seat centrally located on the base and configured to support a portion of the ball,
the bearing seat permitting the ball to simuitaneously rotate about three axes; and

a cap having a retaining feature at a first end and second locking feature at a second end

configured to mate with the first locking feature of the base forming a locking connection, wherein
Page 19 of 20

CA 3036169 2019-03-07



the cap 1s configured to retain the ball in a position between the retaining feature and the base,

providing increased force onto the ball and securing the position of the ball and animal trophy

relative to the base.

17. The rotatable mounting system of claim 16, further comprising:

a coupling member detined by a portion of the ball and configured to couple to an animal

trophy.

[8. The rotatable mounting system of claim 17, wherein the coupling member is a polygonal

post.

19. The rotatable mounting system of claims 17 or 18, further comprising:

an interface insert coupled to the animal trophy and configured to releasibly mate with the

coupling member of the ball, wherein the interface insert defines a cross-section that fixes the axial

rotation of the interface insert.

20. The rotatable mounting system of claim 16, 17, 18, or 19, further comprising:

a flexible pad positioned between the ball and base for increasing the friction applied to the
ball by the base.

21. The rotatable mounting system of claim 16, further comprising:

a bore defined by the surface of the ball;

a coupling member contigured to embed into a surface of the animal trophy at a first end and

mate with the bore of the ball at a second end:;

wherein the coupling member is restricted from axial rotation while mated with the ball.

22. The rotatable mounting system of claim 21, wherein the bore defines a polygonal shape

and the coupling member defines a polygonal rotational drive shaft.
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