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(57) Abrege(suite)/Abstract(continued):

striker assembily for trigging a projectile. A firearm support device may include a carriage slidably coupled to rails of a base structure
restricting movement of the carriage to a single axis of direction. The firearm support device may also include an attachment feature
for mounting a firearm and a biasing feature coupled to the carriage and the base assembly biasing the carriage In an Initial
position. A method of testing a firearm may include removing a barrel from a firearm, mounting the barrel to a support device,
restricting the barrel to a single axis of movement, and firing a projectile with a firing pin.
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ABSTRACT OF THE DISCLOSURE

A firearm support device includes a carriage movably coupled to a base
structure. Movement of the carriage 1s restricted to a single axis of direction. The
firearm support device may also include an attachment feature for mounting a
portion of a firearm and a striker assembly for trigging a projectile. A firearm
support device may include a carriage slidably coupled to rails of a base structure
restricting movement of the carriage to a single axis of direction. The firearm
support device may also include an attachment feature for mounting a firearm and a
biasing feature coupled to the carriage and the base assembly biasing the carriage in
an 1nitial position. A method of testing a firearm may include removing a barrel
from a firearm, mounting the barrel to a support device, restricting the barrel to a

single axis of movement, and firing a projectile with a firing pin.
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FIREARM SUPPORT DEVICES AND RELATED METHODS

PRIORITY CLAIM
This application claims the benefit of the filing date of United States Patent
Application Serial Number 12/551,274, tiled August 31, 2009, tfor “FIREARM
SUPPORT DEVICES AND RELATED METHODS.”

TECHNICAL FIELD
The invention generally relates to firearm support devices. In particular,
embodiments of the invention relate generally to firearm support devices tor testing
firearms, firearm support devices for testing portions of disassembled firearms, and

methods of testing firearms and disassembled portions thereot.

BACKGROUND

Firearm supports are utilized to eliminate artifact attributable to human
movement during the firing of the fircarm. The accuracy and consistency of a firearm
may be determined by using a firearm support to eliminate human movement during
shooting. As most modern firearms are mass produced with interchangeable parts that
have a range of acceptable tolerances, accurizing an individual firearm can
significantly improve its accuracy. The goal of accurizing a firearm 1s to improve the
consistency of firing each projectile (e.g., ammunition). The accuracy and consistency
of a firearm are typically determined by placing the firearm 1n a shooting support,

firing several shots at a target, and measuring the distance between the two holes that
are spaced apart by the largest distance (i.e., the group size). Firearm supports may
also be used in a similar manner to determine the accuracy differences between similar
firearms and may be used to test the accuracy of the ammunition, and various makes ot

ammunition, used 1n the firearm.

A conventional shooting support for testing a firearm 12 1s shown in FIG. 1.
The shooting rest 10 (otherwise known as a ransom rest) includes a base 12 and a pivot
arm 14 attached to the base 16. The pivot arm 14 1s pivotable about an axis 7. A
spring 18 having a longitudinal axis along the axis Z is attached to the base 16 and the

pivot arm 14. A triggering mechanism 20 is attached to the pivot arm 14. When a
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shooter actuates the triggering mechanism 20 and discharges the firearm 12, the recoil
of the firearm 12 pivots the pivot arm 14 and the firearm 12 rotationally about the

axis Z from the firing position to a recoil position in which the firearm 12 1s aimed
upward. The spring 18 slows and eventually stops the rotation of the pivot arm 14 and
the firearm 12 about the axis Z so that the pivot arm 14 and the firearm 12 remain 1n
the recoil position. After discharge, the shooter manually pivots the pivot arm 14 and
the firearm 12 from the recoil position back to the firing position to discharge another
shot.

The conventional shooting rest 10 shown in FIG. 1 1s generally imited 1n use to
the testing of handguns. The shooting rest 10 uses specially formed grip panels that are
custom made to fit each style of handgun and may only be used with handguns that can
fit in the custom made grip panels. Similarly, other shooting supports designed to hold
a firearm larger than a handgun are generally limited to only accommodating certain
types of firearms as well. One such example of a shooting support for a rifle is
1llustrated by the gun sighting apparatus disclosed in U.S. Patent No. 4,333,385 to
Culver. Culver describes an apparatus for adjusting gun sights, particularly telescopic
sights on rifles. The rifle is mounted upon and rigidly clamped to a gun support
including a pair of spaced cradles. One cradle supports the barrel of the rifle and the

other cradle supports the butt of the ritle stock.

DISCLOSURE

In one embodiment, the present invention includes a firearm support device
comprising a base structure and a carriage movably coupled to the base structure.
The direction of movement of the carriage is restricted with respect to the base
structure to a single axis. The firearm support device may also include an
attachment feature coupled to the carriage which is configured to mount a portion of
a firearm to the carriage and a striker assembly for trigging a projectile loaded into a
firearm.

In additional embodiments, the present invention includes a firearm support
device comprising a base structure including at least two rails coupled to the base
structure and a carriage including at least two bearing assemblies slidably coupled to

the at least two rails of the base structure. The at least two bearing assemblies are
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slidably coupled to the at least two rails in order to restrict the direction of
movement of the carriage to a single axis relative to the base structure. The firearm
support device may also include an attachment feature for mounting a firearm to the
carrtage and a biasing feature biasing the carriage in a first position relative to the
base assembly. The biasing feature may be coupled to both the carriage and the base
assembly.

In yet additional embodiments, the present invention includes a method of
testing a firearm. The method may include removing a barrel from a firearm,
mounting the barrel in a firearm barrel clamp coupled to a firearm support device,
restricting movement of the barrel to a single axis, and firing a projectile from the

barrel of the firearm with a triggering element.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and

distinctly claiming that which is regarded as the present invention, the advantages of

this invention may be more readily ascertained from the following description of
embodiments of the invention when read in conjunction with the accompanying
drawings 1n which:

FI1G. 1 1s a perspective view of a conventional shooting rest for testing a

firearm:;
FIG. 2 1s a perspective view of a firearm support fixture including a striker
assembly in accordance with an embodiment of the present invention;

FIGS. 3A and 3B are a perspective view and a side view, respectively, of the

clamp shown 1n FIG. 2;

FIGS. 4A and 4B are a perspective view and a side view, respectively, of the

striker assembly shown in FIG. 2;

FIG. 5 1s a perspective view of the firearm support fixture of FIG. 2 with the

striker assembly removed;
FI1G. 6 1s a perspective view of a firearm support fixture including a firearm
forend clamp in accordance with another embodiment of the present invention; and
FIG. 7 1s a perspective view of a firearm support fixture including a firearm

mount in accordance with yet another embodiment of the present invention.
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MODE(S) FOR CARRYING OUT THE INVENTION

The 1llustrations presented herein are not meant to be actual views of any
particular material, apparatus, system, or method, but are merely 1dealized
representations which are employed to describe embodiments of the present
invention. Additionally, elements common between figures may retain the same
numerical designation for convenience and clarity.

As used herein, the term “firearm” means a weapon used to fire a projectile or a
portion of weapon capable of firing a projectile. For example, a firearm means a
weapon such as a rifle and a firearm may also mean of portion of a disassembled
weapon such as the disassembled barrel of weapon that 1s capable of firing a projectile
either alone or in combination with another element such as, for example, a triggering
element.

FIG. 2 1s a perspective view of a firearm support device such as the firearm
support fixture 100 including a striker assembly that may be used to test a firearm.
As shown in FIG. 2, the firearm support fixture 100 may include a base
assembly 102. The base assembly 102 may couple to a support structure 104 to
secure the firearm support fixture 100, for example, during testing of a firearm (not
shown). In some embodiments, the base assembly 102 may include a plurality of
holes 106 formed therein to receive fasteners (not shown) to couple the base
assembly 102 to the support structure 104. It is noted that while the embodiment of
FIG. 2 illustrates holes 106 formed 1n the base assembly 102, the base assembly 102
may be attached to a support structure 104 by any suitable means.

The base assembly 102 may further include a support assembly for
supporting a firecarm. For example, the support assembly may include support
rails 108 coupled to the base assembly 102. Each of the rails 108 may extend along
the base assembly 102 and may be coupled to the base assembly 102 by rail
mounts 110. The rail mounts 110 may space the rails 108 from a surface of the base
assembly 102. In some embodiments, the rail mounts 110 may couple with an end
portion of each of the rails 108.

The carrtage 112 may be movably coupled to and supported by the rails 108.

In some embodiments, the carriage 112 may be slidably coupled to the rails 108 of
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the base assembly 102 by bearing assemblies 114. The bearing assemblies 114 may
receive a portion of the rails 108. The portions of the rails 108 may extend through
bearings 116 (e.g., sliding bearings such as bushings) housed in the bearing
assemblies 114. The bearings 116 of the bearing assemblies 114 may allow the
bearing assemblies 114 to slide on the rails 108 of the base assembly 102. The
bearings 116 and the bearing assemblies 114 may translate back and forth on the
rails 108 and may restrict movement of the carriage 112 to a single axis (i.e., one
ax1s) of direction. For example, as shown in FIG. 2, the carrniage 112 may include
bearing assemblies 114 surrounding a portion of the each ot the rails 108. As the
bearings 116 slide on the rails 108 the carriage 112 1s allowed to move 1n only one
direction substantially parallel to the longitudinal axis of the rails 108 (e.g., the
single axis of direction illustrated by axis X). It is noted that while the embodiment
of FIG. 2 illustrates two bearing assemblies 114 slidably coupled to each of the
rails 108, the carriage may include more or less bearing assemblies 114. For

example, the carriage 112 may only include one bearing assembly 114 coupled to

each of the rails 108.

In some embodiments, the bearing assemblies 114 may couple with the
rails 108 to form a gap between the carriage 112 and the base assembly 102. In
some embodiments, the base assembly 102 and the carriage 112 may be
substantially parallel to one another. For example, the carriage 112 and the base
assembly 102 may be spaced such that the carriage 112 tloats over the base
assembly 102 (i.e., the carriage 112 moves back and forth on the rails 108 while not
contacting the base assembly 102). In some embodiments, sliding elements such as,
for example, bearings or the like may be disposed between the carriage 112 and the
base assembly 102. It 1s further noted that while the embodiment of FIG. 2
illustrates the carriage 112 and the base assembly 102 located proximate to each
other, in some embodiments, the rails 108 may be disposed between the carriage 112
and the base assembly 102 (i.e., the carriage 112 and the base assembly 102 may be
separated by the rails 108).

The base assembly 102 may turther include a biasing feature (e.g., a shock
absorber, a spring, efc.) to bias the carriage 112 1n a position on the base

assembly 102. For example, a shock absorber 118 may be coupled to the base
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assembly 102 by a shock absorber mount 120. A portion of the shock absorber 118
such as, for example, a rod 122 may be coupled to the carriage 112. In some
embodiments, the shock absorber 118 may be mounted to the base assembly 102 by
the shock absorber mount 120 such that the rod 122 of the shock absorber 118
moves 1n a direction substantially parallel to the longitudinal axis of the rails 108.
The shock absorber 118 may allow the bearing assemblies 114 of the carriage 112 to
move along the rails 108 and may bias the carrtage 112 to an initial position. For
example, the shock absorber 118 may bias the carriage 112 in an initial position
toward a first side of the base assembly 102 (e.g., a side of the base assembly 102
proximate to a muzzle of a firearm mounted to the base assembly 102). A force
applied to the carriage 112 may move the carriage 112 along the rails 108 against the
force exerted by the shock absorber 118 toward a second side of the base

assembly 102 (e.g., a side of the base assembly 102 opposite to the first side). When
the force applied to move the carriage 112 1s less than the force applied by the shock
absorber 118, the shock absorber 118 will move the carriage 112 back to the initial
position. In some embodiments, the shock absorber 118 may act to counter the force
generated by the firing of a firearm or a portion of a firearm (e.g., the barrel 124 of a
firearm) on the carriage 112. For example, the recoil force generated by a projectile
being fired from a firearm may apply a force to the barrel 124 and the carriage 112.
The recoil force may move the barrel 124 and the carriage 112 toward the shock
absorber 118 1n a direction opposite to the trajectory of the projectile due to the
recoil produced by the firing of the projectile. The shock absorber 118 may allow

the carriage 112 to move a distance along the rails 108. As the carriage 112 moves
toward the shock absorber 118, the shock absorber 118 may counteract the recoil
force and dampen the movement of the carriage 112. After absorbing the recoil
force, the shock absorber 118 may return the carriage 112 to 1ts original initial
position. Stated in other words, the bearing assemblies 114 sliding on the rails 108

restricts the movement of the carriage 112 to a single axis X of movement in a
direction substantially parallel to the trajectory of the projectile. The shock
absorber 118 slides the carriage 112 on the rails 108 to return the carriage 112 to its

mitial position to fire another projectile. In this manner, the carriage 112 may return
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the barrel 124 after firing to substantially the exact position that the barrel 124 was
located at before the firing of the projectile.

The carriage 112 may include an attachment feature to secure a firearm or a
portion of the firearm thereto. For example, the carriage 112 may include a
clamp 200. The clamp 200 may receive a portion of a firearm such as, for example,
the barrel of a firearm or, as shown 1n FIG. 2, the barrel 124 of a disassembled
firecarm. In some embodiments, the clamp 200 may receive the action ot a firearm.
The action of a firearm may include the portion of the firearm into which cartridges
(e.g., ammunition including a projectile and a casing containing a propellant to
which the projectile 1s affixed) are loaded and extracted such as, for example, the
action of a firearm (e.g., the bolt action of a Remington 700). An action removed
from a firearm may be mounted to the clamp 200 on the carniage 112 of the firearm
support fixture 100 in a manner similar to the mounting of the barrel 124 1n the
clamp 2000 discussed in further detail below.

As shown in further detail in FIGS. 3A and 3B, in some embodiments, the
clamp 200 may comprise a deformable clamp 200. The clamp 200 may include a
housing portion 202 and a base portion 204. The base portion 204 of the clamp 200
may be coupled to the carriage 112 (FIG. 2). The housing portion 202 of the
clamp 200 may include a recess 206 for receiving a portion of a firearm (e.g., the
barrel 124 (FI1G. 2)). The housing portion 202 may also include a flexible
bushing 208 (e.g., a polymer bushing, a rubber bushing, etc.) disposed in the

recess 206 of the housing portion 202. The housing portion 202 may further include
a tightening mechanism such as, for example, fasteners 210 (e.g., bolts, screws, etc.)
for tightening the housing portion 202 and the tlexible bushing 208 around a portion
of a firearm. The housing portion 202 may include a gap 212 between the base
portion 204 and the housing portion 202 of the clamp 200. Tightening the

fasteners 210 may decrease the gap 212 between the base portion 204 and the
housing portion 202 of the clamp 200 and may secure a portion of a firearm within
the recess 206 of the clamp 200. For example, a barrel 124 (FIG. 2) of a firearm
may be received in the flexible bushing 208 disposed in the recess 206 of the

housing portion 202. The fasteners 210 may be tightened to secure the barrel 124 in
the clamp 200. As the fasteners 210 are tightened, the gap 212 between the base
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portion 204 and the housing portion 202 of the clamp 200 1s reduced and the tlexible
bushing 208 1s tightened around the barrel 124 as walls of the housing 202
surrounding the recess 206 tighten around the flexible bushing 208. In some
embodiments, the flexible bushing 208 may comprise a split bushing with a gap 214
extending longitudinally along the flexible bushing 208. The gap 214 in the split
flexible bushing 208 may enable the flexible bushing 208 to substantially surround a
portion of a firearm in the clamp 200 and to protect a firearm from damage and
distortion due to the clamping of the firearm in a firearm support such as the
clamp 200.

Referring back to FIG. 2, the firearm support fixture 100 may further include
a triggering assembly for triggering a firearm. For example, a striker assembly 300
may be used to initiate a projectile loaded into the barrel 124 of a firearm. The
striker assembly 300 may be removably mounted to the carriage 112 of the firearm
support fixture 100 by a striker assembly mount 126. In some embodiments, the
striker assembly 300 may cooperatively mate with a portion of the striker assembly
mount 126. For example, as shown in further detail in FIG. 5, a T-shaped cutout
portion 128 of the striker assembly mount 126 may cooperatively mate with the
striker assembly 300. Retferring still to FIG. 2, the striker assembly 300 may have a
substantially T-shaped portion 302 (shown 1n further detail in FIGS. 4A and 4B)
cooperatively formed to fit within the T-shaped cutout portion 128 of the striker
assembly mount 126. The striker assembly 300 may be removably mounted by
sliding the T-shaped portion 302 of the striker assembly 300 into the T-shaped cutout
portion 128 of the striker assembly mount 126. It 1s noted that while the
embodiment of FIG. 2 illustrates the striker assembly 300 and striker assembly
mount 126 having cooperative T-shaped portions 128, 302, the striker assembly 300
may be retained by the carriage 112 and the striker assembly mount 126 by any
suitable means. In some embodiments, the striker assembly 300 may not be

removably mounted to the carriage and may be placed adjacent to the carriage 112
to trigger a firearm.

As shown 1n further detail in FIGS. 4A and 4B, the striker assembly 300
includes a mounting portion (e.g., the T-shaped portion 302 described above with
reference to FIG. 2). The striker assembly 300 may further include a triggering
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element. For example, the striker assembly 300 may include a firing pin 304 to 1initiate
a projectile (not shown) placed in a firearm (e.g., the barrel 124 (FIG. 2)). In some
embodiments, the striker assembly 300 may include an additional triggering element
such as, for example, a trigger 306 to actuate the firing pin 304. The trigger 306 may
work similar to a trigger of a conventional firearm by causing the firing pin 304 to
strike the cartridge containing the projectile (e.g., the ammunition), thereby, intiating
explosive material contained in the cartridge. The striker assembly 300 may also
include a handle 308 and a shaft 310. In some embodiments, the handle 308 and the
shaft 310 may act as the triggering element. For example, the handle 308 may be
shidably coupled the shaft 310 to allow the handle 308 to move along the shaft 310 and
to actuate the firing pin 304. The handle 308 may be coupled the shaft 310 and may be
biased to an 1nitial position. The handle 308 may move along the shaft 310 and may be
released to return the handle 308 to the initial position and to actuate the tiring pin 304.
When the handle 308 1s released, the force applied by a biasing element (e.g., a spring)
to the handle 308 may actuate the firing pin 304 to mnitiate the projectile. In this
manner, the movement of the handle 308 and the firing pin 304 may travel in the same
axis of direction (i.e., a direction substantially parallel to the longitudinal axis of the
rails 108 (FIG. 2)) and may minimize extraneous forces on the projectile and firearm
support fixture 100 (FIG. 2) that may affect the accuracy of the projectile.

Referring again to FIG. 2, the firearm support fixture 100 may further include a
flash tube 132 mounted on the firearm support fixture 100 by a flash tube mount 134.
A portion of the barrel 124 of the firearm may be received within the flash tube 132.
The flash tube 132 may surround the portion of the barrel 124 while allowing the
barrel 124 to move on the carriage 112 as a projectile is initiated and discharged from
the barrel 124. The flash tube 132 may act to direct the release ot hot, high pressure
gases (i.e., muzzle flash) from the end of the barrel 124 of the firearm away from the
firearm support fixture 100 as the projectile 1s imitiated and discharged from the
barrel 124. In some embodiments, the flash tube 132 may be mounted on the
carriage 112 and may move 1n unison with the barrel 124 as a projectile 1s initiated and
discharged from the barrel 124.

FIG. 5 1s a perspective view of the firearm support fixture 100 of FIG. 2 with

the striker assembly 300 removed. As shown in FIG. 5, the striker assembly
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mount 124 1s coupled to the carriage and includes the T-shaped cutout portion 128
that cooperatively mates with a portion of the striker assembly 300 (FIG. 2). The
striker assembly mount 124 may include an aperture 130. The aperture 130 may
allow the firing pin 304 of the striker assembly 300 (FIGS. 4A and 4B) to contact a
projectile placed within the barrel 124 (FIG. 2). In some embodiments, a portion ot
the barrel 124 may be received within the aperture 130 and may be positioned
adjacent to the firing pin 304 (FIGS. 4A and 4B).

As also shown 1n FIG. 5, the shock absorber 118 1s coupled to the base
assembly 102 by a shock absorber mount 120 and 1s also coupled to the carriage 112
(e.g., the rod 122 of the shock absorber 118 extends to the carriage 112 and may be
coupled thereto).

In some embodiments, the striker assembly mount 124, the clamp 200, and
the flash tube mount 134 may be removably coupled to the carriage 112 by fasteners
(e.g., a screw, bolt, rivet, latch, etc.) such that the striker assembly mount 124, the
clamp 200, and the flash tube mount 134 may be removed and may enable the
firearm support fixture 100 to be used for a variety of firearms as discussed below
with regard to FIGS. 6 and 7. The carriage 112 may further include mounting
holes 136 located on the carriage 112. With the striker assembly mount 124, the
clamp 200, and the flash tube mount 134 removed, the mounting holes 134 may
mount a portion of an assembled firearm as also described below 1n further detail.

FI1G. 6 1s a perspective view of a firearm support fixture 400 in accordance
with another embodiment of the present invention. The firearm support fixture 400
may be similar to the firearm support fixture 100 shown and described with
reference to FIG. 2. However, the striker assembly mount 124, the clamp 200, and
the flash tube mount 134 have been removed allowing for greater flexibility in
mounting firearms of varying sizes and for mounting assembled firearms. For
example, the firearm support fixture 400 may include a clamp 402. The clamp 402
may be mounted to the carriage 112 of the firecarm support fixture 400 by
fasteners 406 received within the mounting holes 134 (FIG. 5). The clamp 402 may

secure a portion of a firearm (e.g., the forend of a firearm). In some embodiments,

the clamp 402 may be substantially similar to the clamp 200 shown and described

with reference to FIGS. 3A and 3B. The clamp 402 may secure a portion of a
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firearm to the carriage 112 and may position the portion of the firearm between the
rails 108. The clamp 402 may also position a firearm such that a longitudinal axis of
the firearm 1s substantially parallel with the longitudinal axes of the rails 108. When
a firearm 1s discharged, the recoil force generated may move the carriage 112 and
the firearm mounted thereto may move along the axis X. For example, the
clamp 402 may mount a forend ot a firearm to the carriage 112 of the firearm
support fixture 400. The clamp 402 may surround of portion ot the firearm and
secure the firearm on the carriage 112. The firearm may be triggered to fire a
projectile and the carriage 112 may move 1n a direction opposite to the trajectory of
the projectile. The bearing assemblies 114 sliding on the rails 108 may restrict the
carriage 112 to one axis of movement (e.g., the axis X). The shock absorber 118
may allow the carriage 112 to move a predetermined distance and return the
carriage 112 an initial position.

FIG. 7 1s a perspective view of a firearm support tfixture 500 in accordance
with yet another embodiment of the present invention. The firearm support
fixture 500 may be similar to the firearm support fixture 100 shown and described
with reference to FIG. 2. Similar to the firearm support fixture 400 shown 1n FIG. 6,
the striker assembly mount 124, the clamp 200, and the tlash tube mount 134 have
been removed allowing for greater flexibility in mounting firearms ot varying sizes
and for mounting assembled firearms. The firearm support fixture 500 may include
a mount 502 removably coupled to the carriage 112 of the fircarm support
fixture 500 by fasteners 506 received within the mounting holes 134 (FIG. 5). The
mount 502 may attach to a portion of a firearm or an accessory mount coupled to a
firearm to the carriage 112. For example, accessory rails such as, for example, a
M1913 rail, Picatinny rail, Weaver rail, efc. include a bracket to provide
standardized mounting ot accessories (e.g., a scope) on firearms. The bracket
provided by an accessory rail of a firearm may be used to mount a firearm to the
mount 502 of the firearm support fixture 500. The mount 502 may include a
channel 504 which 1s complementary to the standardized bracket provided on a
firearm accessory rail. The accessory rail may be received in the channel 504 of the
mount 502 and may be secured thereto using a fastener (e.g., a setscrew, a

thumbscrew, a lever, etc.). Similar to the above described firearm fixtures, the
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mount 502 may position a portion of a firearm between the rails 108 and may also
position a firearm such that a longitudinal axis of the firearm is substantially parallel
with the longitudinal axes of the rails 108.

Referring again to FIG. 2, a method of testing a firearm 1s discussed. The
method of testing a firearm may include removing the barrel 124 from the firearm,
mounting the barrel 124 in a firearm barrel clamp 200 coupled to a firearm support
device 100, and firing a projectile from the barrel 124 of the firearm with a
triggering element such as, for example, the firing pin 304 (FIG. 4). Firing the
projectile may also include actuating the firing pin 304 with a striker assembly 300.

The firing of the projectile from the barrel 124 by the firing pin 304 (FIG. 4)
causes the carriage 112 to move away from its initial position in a direction opposite
to the trajectory ot the projectile due to the recoil produced by firing the projectile.
The shock absorber 118 may absorb the recoil force and may reset the carriage 112
of the firearm support fixture 100 to its original imitial position. The bearing
assemblies 114 sliding on the rails 108 may restrict the carriage 112 and the
barrel 124 secured thereto to a single axis of movement (e.g., the axis X). By
restricting the movement in a direction substantially parallel to the trajectory ot the
projectile, the recoil force may be absorbed and the firearm may return to its imitial
position to fire another projectile.

In view of the above, embodiments of the present invention may be particularly
useful in testing the accuracy of a firearm while removing inconsistencies in aiming
the firearm due to human operation of the firearm and removing inaccuracies caused
by mechanical components of the firearm. By restricting the firearm support tixture
to a single axis of movement, projectiles may be repeatedly fired in a manner more
consistent than other similar firearm support devices. The firearm support device
returns the firearm to the same position for the firing of subsequent shots. By
mounting only a portion of a firearm, inaccuracies due mechanical components ot
the firearm may be limited or, in some configurations, elimnated. Further,
embodiments of the present invention enable a variety of firearm types and firearms of

differing caliber to be mounted to the compact firearm support fixture. Such firearms
include, for example, rifles, shotguns, revolvers, pistols, handguns, ezc. Embodiments

of the present invention may also be particularly useful in clamping and mounting
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firearms and portions of firearms to the firearm support fixture in a manner that will not
damage the firearms and do not require that the firearm be modified to mount the
firearm to the fixture.

While the present invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example 1n the
drawings and have been described 1n detail herein. However, 1t should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention includes all modifications, equivalents, legal
equivalents, and alternatives falling within the spirit and scope ot the invention as
defined by the following appended claims.

Additional non-limiting example embodiments are described below.

Embodiment 1: A firearm support device comprising: a base structure; a
carriage movably coupled to the base structure, wherein movement ot the carriage 1s
restricted with respect to the base structure to a single axis of direction; an
attachment feature coupled to the carriage, the attachment feature configured to
mount a portion of a firearm to the carriage; and a striker assembly for trigging a
projectile loaded into a portion of a firearm.

Embodiment 2: The firearm support device of Embodiment 1, wherein the
striker assembly comprises a firing pin and a triggering element, the triggering
element located proximate to the firing pin and configured to displace the firing pin
into contact with a projectile loaded in a portion ot a firearm.

Embodiment 3: The firearm support device of Embodiments 1 or 2, further

comprising a striker holder for receiving the striker assembly, the striker holder

coupled to the carriage and having a hole to receive a portion of a firearm.
Embodiment 4: The firearm support device of any one of Embodiments 1
through 3, wherein the attachment feature comprises a clamp for receiving a portion

of a firearm.

Embodiment 5: The firearm support device of Embodiment 4, wherein the
clamp comprises a deformable clamp having a substantially circular recess and a
substantially circular flexible bushing disposed in the recess for receiving at least

one of a barrel of a firecarm and an action ot a firearm.
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Embodiment 6: The firecarm support device of Embodiment 5, further
comprising a flash tube coupled to the at least one of the carriage and the base
structure, the flash tube at least partially surrounding a portion of the at least one of a
barrel of a firearm and an action of a firearm.

Embodiment 7: The firearm support device of any one of Embodiments 1
through 6, wherein the base structure includes a plurality of holes configured to
receive a plurality of fasteners to secure the base structure to a support structure.

Embodiment 8: The firearm support device ot any one of Embodiments 1
through 7, wherein the base structure further comprises at least two rails coupled to
the base structure, wherein the carriage 1s movably coupled to the at least two rails.

Embodiment 9: The firearm support device of Embodiment 8, wherein the
carriage further comprises at least two bearing assemblies, wherein the carriage 1s
movably coupled to the at least two rails at the at least two bearing assemblies, and
wherein each of the at least two bearing assemblies 1s coupled to at least one of the
at least two rails.

Embodiment 10: The firearm support device of any one of Embodiments 1
through 9, further comprising a biasing feature coupled to the base assembly and to
the carriage, the biasing feature configured to bias the carriage in an 1nitial position.

Embodiment 11: A firearm support device comprising: a base structure
including at least two rails coupled thereto; a carriage including at least two bearing
assemblies slidably coupled to the at least two rails ot the base structure, each of the
at least two bearing assemblies slidably coupled to a rail of the at least two rails to
restrict movement of the carriage to a single axis ot direction relative to the base
structure; an attachment feature for mounting a firearm to the carriage; and a
biasing feature biasing the carriage in a first position relative to the base assembly,
the biasing feature coupled to the carriage and to the base assembly.

Embodiment 12: The firearm support device of Embodiment 11, wherein the
attachment teature comprises a clamp coupled to the carriage, the clamp having a
semicircular shape to extend around a portion of a firearm.

Embodiment 13: The firearm support device of Embodiment 12, wherein the

clamp is configured to extend around a forend of a firearm.
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Embodiment 14: The tirearm support device of any one of Embodiments 12
through 14, wherein the attachment feature comprises a mount coupled to the
carriage, the mount sized and configured to receive an accessory rail of a firearm.

Embodiment 15: The firearm support device of any one of Embodiments 11
through 14, wherein the attachment feature couples a firearm to the carriage at only
one location.

Embodiment 16: A method of testing a firecarm, the method comprising:
removing a barrel from a firearm; mounting the barrel 1n a firearm barrel clamp
coupled to a firearm support device; restricting the barrel to a single axis of .
movement; and firing a projectile from the barrel of the tirearm with a triggering
clement.

Embodiment 17: The method of Embodiment 16, wherein firing a projectile
from the barrel of the firearm with a triggering element comprises actuating a firing
pin with a striker assembily.

Embodiment 18: The method of Embodiment 17, wherein firing a projectile
from the barrel of the firearm with a triggering element further comprises mounting
the striker assembly in a striker assembly mount coupled to the carriage at a location
adjacent to the barrel of the firearm.

Embodiment 19: The method of any one of Embodiments 16 through 18,
further comprising: positioning the barrel in an initial position; and resetting the
firearm support device to return the barrel to substantially the same initial position
after firing the projectile with a shock absorber.

Embodiment 20: The method of any one of Embodiments 16 through 19,
wherein mounting the barrel in a firearm barrel clamp coupled to a firearm support

device comprises slidably coupling a carriage of a firearm support device to a base

structure of a firearm support device.
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CLAIMS
What 1s claimed 1s:
1. A firearm support device comprising:

a base structure;

a carriage movably coupled to the base structure, wherein movement of the carriage
1s restricted with respect to the base structure to a single axis of direction;
and

an attachment feature coupled to the carriage, the attachment feature configured to

mount a portion of a firearm to the carriage.

2. The firearm support device of claim 1, further comprising a striker
assembly for trigging a projectile loaded into a portion of a firearm, the striker
assembly comprising a firing pin and a triggering element, the triggering element
located proximate to the firing pin and configured to displace the firing pin into

contact with a projectile loaded in a portion of a firearm.

3. The tirearm support device of claim 1, further comprising a striker
holder for receiving the striker assembly, the striker holder coupled to the carriage

and having a hole to receive a portion of a firearm.

4, The tirearm support device of claim 1, wherein the attachment feature

comprises a clamp for receiving a portion of a firearm.

5. The tirearm support device of claim 4, wherein the clamp comprises
a detormable clamp having a substantially circular recess and a substantially circular

tflexible bushing disposed in the recess for receiving at least one of a barrel of a

firearm and an action of a firearm.
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6. The firearm support device of claim 5, further comprising a tlash tube
coupled to the at least one of the carriage and the base structure, the flash tube at
least partially surrounding a portion of the at least one of a barrel of a firearm and an

action ot a firearm.

7. The firearm support device of claim 1, wherein the base structure
further comprises at least two rails coupled to the base structure, wherein the

carriage 1s movably coupled to the at least two rails.

8. The firearm support device of claim 7, wherein the carriage further
comprises at least two bearing assemblies, wherein the carriage 1s movably coupled
to the at least two rails at the at least two bearing assemblies, and wherein each of

the at least two bearing assemblies 1s coupled to at least one of the at least two rails.

9. The firearm support device of any one of claims 1 through 7, further
comprising a biasing feature coupled to the base assembly and to the carriage, the
biasing feature coupled to the carriage and to the base assembly and configured to

bias the carriage 1n an 1nitial position.

10.  The firearm support device of any one of claims 1 through 3 and 7,
wherein the attachment feature comprises a clamp coupled to the carnage, the clamp

having a semicircular shape to extend around a portion of a firearm.

11. The firearm support device of claim 10, wherein the clamp 1s

configured to extend around a forend of a firearm.

12.  The firearm support device of any one of claims 1 through 3 and 7,

wherein the attachment feature comprises a mount coupled to the carriage, the

mount sized and configured to receive an accessory rail of a firearm.

13.  The firearm support device of any one of claims 1 through 3 and 7,

wherein the attachment feature couples a firearm to the carriage at only one location.
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14. A method of testing a firearm, the method comprising:
removing a barrel from a firearm;
mounting the barrel 1n a firearm barrel clamp coupled to a firearm support device;
restricting the barrel to a single axis of movement; and

firing a projectile from the barrel of the firearm with a triggering element.

15.  The method of claim 14, wherein firing a projectile from the barrel of

the firearm with a triggering element comprises actuating a firing pin with a striker

assembly.

16.  The method of claim 15, wherein firing a projectilc from the barrel ot
the firearm with a triggering element further comprises mounting the striker
assembly 1n a striker assembly mount coupled to the carriage at a location adjacent

to the barrel of the firearm.

17.  The method of claim 14, further comprising:
positioning the barrel in an 1nitial position; and
resetting the firearm support device to return the barrel to substantially the same

initial position after firing the projectile with a shock absorber.

18.  The method of any one of claims 14 through 17, wherein mounting
the barrel in a firearm barrel clamp coupled to a firearm support device comprises
slidably coupling a carriage of a firearm support device to a base structure ot a

firearm support device.



16

00000000000000000000

1/7

FIG. 1
Prior Art




00000000000000000000

2/7




3/7

208
206

202

200 \

210
204

214

204

FIG. 3B



CA 02715691 2010-08-26

4/7

300\ 206

308

302

310

304

FIG. 4A

300
\ 306 308

304 \
Y
.—E-a..-l-
I
310
302




00000000000000000000

/7

FIG. 5



00000000000000000000

6/7




00000000000000000000







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

