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SYSTEM, METHOD AND APPARATUS FOR
ATTACHING AN ACCESSORY TO A
FIREARM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 62/120,189, filed on Feb. 24,
2015, which is herein incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0002] The present invention relates generally to firearms
and, more particularly, to a system, method and apparatus
for quickly attaching various accessories to the muzzle of a
firearm.

BACKGROUND OF THE INVENTION

[0003] Various systems and methods have been developed
for use in the attachment of accessories to the muzzle of a
firearm. These accessories may include silencers, flash sup-
pressors, rocket and/or grenade launchers, line launchers,
and the like. The reliability of the connection of the muzzle
accessory and muzzle, and the ease or quickness with which
the accessory is secured and removed, tend to provide
competing objectives. For example, large numbers of fine
threads and locking pins typically provide a very reliable
connection but require a relatively long amount of time to
secure or remove and may require the use of special tools.
This is particularly undesirable in certain situations where
quick attachment/detachment of an accessory is critical to
operational or tactical effectiveness.

[0004] In addition to providing a sufficiently secure, yet
readily releasable connection, for many types of accessories
it is also important that the accessory is properly aligned
with the barrel and firing axis of the firearm. This holds
particularly true for silencers/sound suppressors where it is
necessary to reduce the likelihood of a projectile making
contact with any part of the silencer.

[0005] In view of the above, there is a need for a system,
method and apparatus that provides for both a connection
between a firearm and a muzzle accessory that is reliable and
secure and which maintains alignment between the bore of
the firearm and the bore of the accessory such as a silencer
or suppressor, and which also allows for the accessory to be
quickly and easily attached and detached from the firearm.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to provide a
system, method and apparatus for attaching an accessory to
a firearm.

[0007] It is another object of the present invention to
provide a system for attaching a suppressor or silencer to the
muzzle of a firearm.

[0008] It is another object of the present invention to
provide a system for reliably and securely attaching a
suppressor or silencer to the muzzle of a firearm.

[0009] It is another object of the present invention to
provide a system for quickly and easily attaching a suppres-
sor or silencer to the muzzle of a firearm.

[0010] It is another object of the present invention to
provide a system for attaching a suppressor or silencer to the
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muzzle of a firearm and which ensures alignment between a
bore of the firearm and a bore of the silencer.

[0011] It is another object of the present invention to
provide a system for attaching a suppressor or silencer to the
muzzle of a firearm which prevents a biasing mechanism of
the system from being exposed to heat cycling when not in
use.

[0012] These and other objects are achieved by the present
invention.
[0013] According to one embodiment of the present inven-

tion, a system for attaching an accessory to the muzzle end
of a firearm is provided. The system includes a muzzle
device configured for attachment to the muzzle end of the
firearm, the muzzle device having a first coarse-threaded
engagement means and one of an annular grooved surface
and a grooved surface engagement mechanism, and an
adapter device. The adapter device includes an adapter
having a forward portion including an accessory engage-
ment means for receiving the accessory and a rearward
portion having a second coarse-threaded engagement means
formed on an inner surface of the adapter, a biasing mecha-
nism received on the rearward portion, and a retainer ring
received on the rearward portion adjacent to the biasing
mechanism, the retainer ring having the other of the annular
grooved surface and the grooved surface engagement
mechanism. The male coarse-threaded engagement means
and the female coarse-threaded engagement means cooper-
ate to releasably secure the adapter device to the muzzle
device.

[0014] According to another embodiment of the present
invention, an apparatus for attaching an accessory to a
firearm includes an adapter having a generally cylindrical
body having a forward portion including an accessory
engagement means for receiving the accessory, and a rear-
ward portion having a coarse-threaded engagement means
formed on an inner surface thereof, a retainer ring received
on the rearward portion and having one of an annular
grooved surface and a grooved surface engagement mecha-
nism, and a biasing mechanism received on the rearward
portion intermediate accessory engagement means and the
retainer ring, the biasing mechanism being configured to
bias the retainer ring away from the forward portion.

[0015] According to yet another embodiment of the pres-
ent invention, a method for attaching an accessory to a
firearm includes securing a muzzle device to a barrel of a
firearm and securing the accessory to an adapter device. The
muzzle device includes a first coarse-threaded engagement
means and one of an annular grooved surface and a grooved
surface engagement mechanism. The adapter device
includes a generally cylindrical body having a rearward
portion having a second coarse-threaded engagement means
formed on an inner surface of the body, a biasing mechanism
received on the rearward portion, and a retainer ring
received on the rearward portion adjacent to the biasing
mechanism, the retainer ring having the other of the annular
grooved surface and the grooved surface engagement
mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The present invention will be better understood
from reading the following description of non-limiting
embodiments, with reference to the attached drawings,
wherein below:
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[0017] FIG. 1 is an exploded, side elevational view of a
system for attaching an accessory to the muzzle of a firearm,
according to an embodiment of the present invention.
[0018] FIG. 2 is a perspective view of the system of FIG.
1, showing a fully assembled position.

[0019] FIG. 3 is a cross-sectional view of the system of
FIG. 1, showing a fully assembled position.

[0020] FIG. 4 is a an enlarged, cross-sectional view of a
tapered lock portion of the system of FIG. 1.

[0021] FIG. 5 is an enlarged, perspective view of a reten-
tion mechanism of the system of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0022] Referring to FIG. 1, a system 10 for attaching an
accessory to the muzzle of a firearm is shown. The system
10 includes a muzzle device 12, such as a flash suppressor,
muzzle brake or muzzle compensator that is secured to the
barrel of a firearm (not shown), and an adapter apparatus 14
configured to facilitate the quick attachment and detachment
of an accessory to the muzzle device 12. The muzzle device
12 may be secured to the firearm barrel such as by welding
or other conventional securement means (for example, by
means of mating threads externally about the barrel muzzle
and internally of the muzzle device 12 together with a high
temperature cement or a locking device for preventing
rotation of the installed muzzle device 12 with respect to the
firearm barrel). The firearm barrel, to which the muzzle
device 12 is secured, is not shown for purposes of clarity of
description.

[0023] The muzzle device 12 is formed as a generally
cylindrical body 16 concentric to a firing axis 18 of the
firearm, and having a first end 20 and a second end 22. A
muzzle engagement portion 24 extends into the body 16 at
the first end 20 and is configured to engage the muzzle end
of the firearm barrel in the manner described above. The
muzzle device 12 defines a bore therethrough (not shown),
concentric to the firing axis 18, for the passage of a projec-
tile. The body 16 of the muzzle device 12 preferably
includes a plurality of perforations or apertures 26, as known
in the art.

[0024] As further illustrated in FIG. 1, the muzzle device
12 is formed with a first engagement means 28 having a
male coarse-threaded portion 30 adjacent to the first end 20.
The muzzle device 12 also includes a grooved surface
engagement mechanism, such as a pair of opposed teeth or
projections 32, intermediate the first engagement means 28
and the first end 20 that extend forwardly towards the second
end 22, the purpose of which will be discussed in detail
hereinafter. As best shown in FIG. 3, the muzzle device
further includes a tapered, peripheral surface 34 just rear-
ward of the male coarse-threaded portion 30.

[0025] With further reference to FIG. 1, the adapter appa-
ratus 14 of the system 10 includes a ratchet retainer ring 40,
a spring 42 and a threaded adapter 44. The ratchet retainer
ring 40 includes a generally annular body having an out-
wardly facing gripping portion 46 and rearwardly-facing,
annular grooved surface 48 having a plurality of grooves 50.
The annular grooved surface 48 surrounds the passageway
defined by the annular body. The ratchet retainer ring 40 also
includes a plurality of tabs or lugs (not shown) that extend
radially inward from an inner surface of the retainer ring 40.
In an embodiment, there are three lugs equally spaced about
an inner periphery of the retainer ring 40.
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[0026] The threaded adapter 44 defines a generally cylin-
drical body having a first end 52 and a second end 54, and
is formed with an accessory engagement means 56 having a
male fine-threaded portion 58 that extends from the second
end 54 to a shoulder 60. The threaded portion 58 is config-
ured to mate with a corresponding female-threaded portion
of a firearm accessory (not shown) such as a sound suppres-
sor or silencer. In particular, threaded portion 58 facilitates
the secure attachment of a firearm accessory to the adapter
44 at the second end 54.

[0027] As further shown in FIG. 1, rearward of the shoul-
der 60 of the adapter 44 is a generally cylindrical rearward
portion 62 having a plurality of channels 64 formed therein.
In a embodiment, there are three channels 64 equally spaced
about the rearward portion 62. The channels 64 are generally
L-shaped and are configured to receive the lugs of the
retainer ring 40 therein, as discussed in detail hereinafter.
Importantly, a distal end of the channels 64 include a leg that
extends generally parallel to the firing axis 18.

[0028] As best shown in FIGS. 3 and 4, the interior of
rearward portion 62 of the adapter 44 adjacent to the first end
52 includes a tapered surface 66 that is configured to mate
with the tapered surface 34 of the muzzle device 12. In
addition, the interior of the rearward portion 62 forward of
the tapered surface 66 is formed with a second engagement
means 68 having a female coarse-threaded portion 70 that is
configured to mate with the male coarse-threaded portion 28
of the muzzle device 12.

[0029] Inan embodiment, the spring 42 is a biasing means
that resides intermediate the ratchet retainer ring 40 and the
shoulder 60 of the adapter 44, and is disposed about the
cylindrical rearward portion 62 of the adapter 44. In an
embodiment, the spring 42 is a wave spring, although other
types of springs or biasing mechanisms may also be utilized
with departing from the broader aspects of the present
invention.

[0030] Inoperation, the muzzle device 12 is secured to the
muzzle of a firearm, in the manner discussed above and/or
any manner known in the art. The adapter apparatus 14 is
assembled by placing the wave spring 42 over the cylindri-
cal rearward portion 62 of the adapter 44 until it abuts the
shoulder 60, and then aligning the lugs of the ratchet retainer
ring 40 with the channels 64 formed in the adapter 44. The
retainer ring 42 and the adapter 44 are then pushed together
and rotated relative to one another to seat the lugs within the
proximal portions of the channels 64, which serves to
selectively lock the ratchet retainer ring 40, spring 42 and
adapter 44 together to form the adapter apparatus 14. A
silencer, sound suppressor or other accessory may then be
selectively attached to the adapter apparatus 44 by engaging
a fine threaded portion of the accessory with the fine
threaded portion 58 of the adapter 44. While FIGS. 1-3
illustrate the use of fine threads to attach an accessory to the
adapter 44, other attachment mechanisms, such as a quick-
disconnect, welded joint or the like may be utilized without
departing from the broader aspects of the present invention.
[0031] In an embodiment the accessory may first be
attached to the adapter prior to assembling the ratchet
retainer ring 40 and wave spring 42. Utilizing this manner of
assembly, the channels 64 in the adapter 44 may be engaged
by a specialized tool or wrench to apply torque to assemble
(or disassemble) the adapter 44 from the accessory. Once
attached to the accessory, the wave spring 42 and retainer
ring 40 can be assembled to the accessory mount 44.
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[0032] Inanembodiment, the adapter apparatus 14 may be
attached to any accessory that a user elects to carry or use.
When a user desires to attach the accessory to a firearm
having the muzzle device 12 installed thereon, a user simply
slides the adapter apparatus 14 (having the accessory already
attached thereto) over the cylindrical body 16 of the muzzle
device 12. The body 16 of the muzzle device 12 is therefore
received through the internal passage defined by the ratchet
retainer ring 40 and adapter 44, and may protrude from the
second end 54 of the adapter 44 as shown in FIG. 2 (and into
the accessory).

[0033] In particular, the adapter apparatus 14 and acces-
sory are slid over the muzzle device 12 until the female
coarse-threaded portion 70 of the adapter 44 abuts the male
coarse-threaded portion 30 of the muzzle device 12. The
adapter apparatus 14 and accessory are then rotated about
the firing axis 18 to inter-engage the male and female
coarse-threaded portions 30, 70.

[0034] Rotating the adapter apparatus 14 and accessory
brings the annular grooved surface 48 of the ratchet retainer
ring 40 into engagement with the teeth or projections 32
adjacent to the first end 20 of the muzzle device 12, and
compresses the spring 42 between the retaining ring 40 and
the shoulder 60 of the adapter 44. Importantly, during this
tightening, the ratchet retainer ring 40 is permitted to travel
axially relative to the adapter 14 (due to the engagement of
the lugs within the distal legs of the channels 64 that are
axially oriented). The spring 42 biases the ratchet retainer
ring 40 against the projections 32, with each projection 32
being held in engagement with a corresponding groove 50 of
the annular grooved surface 48 of the ratchet retainer ring 40
(see FIG. 5). Accordingly, each successive rotation of the
adapter 44 and accessory requires more and more force to
overcome the bias of the spring 42 and allow the teeth 32 to
seat into the next groove 50.

[0035] The rotation of accessory and adapter apparatus 14
continues until the tapered surface 66 of the adapter 44 abuts
the tapered surface 34 of the muzzle device 12. The abut-
ment of the tapered surfaces 34, 66 provides a user with a
clear indication that the accessory attachment is complete
and prevents over-tightening, thus avoiding possible dam-
aging of the coarse-threaded portions and/or complicating
subsequent removal of the accessory (and associated adapter
14). In addition, the abutment of the tapered surfaces 34, 66
forms a gas seal, which impedes hot gases generated during
discharge of the firearm from reaching the male and female
coarse threaded portions 30, 70. Accordingly, potentially
harmful deposits are prevented from collecting on the male
and female coarse threaded portions 30, 70. Additionally, the
tapered surfaces 34, 66 provide for an automatic centering
feature, ensuring that the accessory remains concentric to the
firing axis 18 to reduce the possibility of a projectile coming
in contact with the accessory during discharge of the firearm.
[0036] It will be appreciated from the above-description
that the use of coarse-threaded portions 30, 70 allows for
quick and easy removal and attachment of a silencer, or
other muzzle attachment/accessory. In particular, in an
embodiment, the coarse threaded portions 30, 70 include
approximately three threads and, more preferably, two
threads, such that only approximately three (and more
preferably two) rotations are required to secure the adapter
apparatus 14 and accessory to the muzzle device 12 (and to
remove the adapter apparatus and accessory from the muzzle
device 12).
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[0037] Importantly, the grooved surface engagement
mechanism (i.e., the engagement of the teeth 32 within the
grooves 50 of the annular grooved surface 48 of the ratchet
retainer ring 40) produces sufficient force to overcome any
torsional forces acting on the accessory during operation the
firearm with the accessory in place, while requiring minimal
force to manually overcome the engagement and remove the
accessory. Importantly, the wave spring 42 provides a con-
tinuous rearward force on the ratchet retainer ring 40 such
that, even with vibrations, the accessory and adapter will
maintain their attachment and alignment to the firearm.
[0038] Although the present invention has been described
with reference to attaching a silencer to the muzzle of a
firearm, it will be appreciated by those skilled in the art that
the attachment system of the present invention is equally
adaptable to any of a variety of other common muzzle
attachments or accessories, such as those listed above,
without departing from the scope of the invention. In addi-
tion, while the muzzle device 12 used in the muzzle attach-
ment system 10 of the present invention is shown as a flash
suppressor, it will be appreciated that, within the scope of the
present invention, muzzle devices with other features and
capabilities are advantageously employable, and that the
muzzle device need not include a flash suppressor.

[0039] Additionally, the present invention is not limited to
any particular means for attaching the muzzle device 12 to
the distal end of the firearm barrel. One advantageous means
includes complementary fine threads on the distal end of the
firearm barrel and in an engagement portion of the muzzle
device 12.

[0040] While the use of two opposed teeth 32 on the
muzzle device 12 has been found optimal for engaging the
annular grooved surface 48 of the retainer ring 40 and
ensuring proper alignment of the accessory relative to the
firing axis 18, more or less teeth can be used, although at
least two teeth 32 are preferred. In addition, in the preferred
embodiment, the teeth 32 are evenly distributed about the
muzzle device 12. Alternatively, the muzzle device 12 may
contain an annular grooved surface for receiving teeth
formed on the ratchet retainer ring 40. Additionally, other
complementary shapes for teeth 32 and grooves 50 fall
within the scope of the present invention. For instance,
knurling or complementary hemispherical cavities and pro-
trusions may also be employed, without departing from the
broader aspects of the present invention.

[0041] Importantly, incorporating the wave spring 42 into
the adapter apparatus 14 that is normally separate from the
muzzle device 12 and firearm when an accessory is not in
use prevents the spring from being exposed to substantial
heat cycling which could shorten the life of the apparatus 14
due to a reduction in shear modulus and metal fatigue
(typically, an accessory such as a silencer will see limited
deployment when compared to the overall use of the firearm
itself). This is in contrast to existing devices that may
incorporate various dynamic components (such as biasing
springs) into the muzzle device itself. Where such dynamic
components are always present on the muzzle device, they
will be constantly exposed to heat cycling due to firearm use,
even where no accessory is attached to the firearm.

[0042] As such, by incorporating the wave spring into the
adapter apparatus 14 that is separate from the firearm when
an accessory is not in use, such fatigue due to heat cycling
can be substantially reduced, thereby increasing the useful
life of the system 10 as compared to existing systems and
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devices. In addition, incorporating the wave spring into the
adapter apparatus 14 prevents unnecessary components on
the firearm itself when the accessory is not in use.

[0043] Although this invention has been shown and
described with respect to the detailed embodiments thereof,
it will be understood by those of skill in the art that various
changes may be made and equivalents may be substituted
for elements thereof without departing from the scope of the
invention. In addition, modifications may be made to adapt
a particular situation or material to the teachings of the
invention without departing from the essential scope thereof.
Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed in the above detailed
description, but that the invention will include all embodi-
ments falling within the scope of this disclosure.

1. A system for attaching an accessory to a firearm,
comprising:
a muzzle device configured for attachment to the muzzle
end of a barrel of the firearm, the muzzle device having
a first coarse-threaded engagement means and one of an
annular grooved surface and a grooved surface engage-
ment mechanism; and
an adapter device including:
an adapter having a forward portion including an
accessory engagement means for receiving the
accessory and a rearward portion having a second
coarse-threaded engagement means formed on an
inner surface of the adapter;
a biasing mechanism received on the rearward portion;
and
a retainer ring received on the rearward portion adja-
cent to the biasing mechanism, the retainer ring
having the other of the annular grooved surface and
the grooved surface engagement mechanism;
wherein the first coarse-threaded engagement means and
the second coarse-threaded engagement means coop-
erate to releasably secure the adapter device to the
muzzle device;
wherein the biasing mechanism is configured to axially
bias the retainer ring away from the forward portion of
the adapter and towards the one of the annular grooved
surface and the grooved surface engagement mecha-
nism of the muzzle device so that the one of the annular
grooved surface and the grooved surface engagement
mechanism of the muzzle device engages the other of
the annular grooved surface and the grooved surface
engagement mechanism of the retainer ring.
2. The system of claim 1, wherein:
the muzzle device includes a first tapered surface rear-
ward of the first coarse-threaded engagement means;
and
the inner surface of the adapter includes a second tapered
surface rearward of the second coarse-threaded engage-
ment means;
wherein the first and second tapered surfaces cooperate to
form a gas seal when the adapter device is secured to
the muzzle device.
3. The system of claim 1, wherein:
the annular grooved surface includes a plurality of
grooves; and
the grooved surface engagement mechanism includes at
least one tooth configured to be received in one of the
grooves of the annular grooved surface.
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4. The system of claim 3, wherein:

the biasing mechanism is a wave spring.

5. The system of claim 1, wherein:

the retainer ring includes a plurality of lugs extending
radially inward from an inner surface of the retainer
ring; and

the rearward portion of the adapter includes a plurality of
channels configured to receive the lugs of the retainer
ring.

6. The system of claim 5, wherein:

the plurality of channels are configured such that the
retainer ring is permitted to move axially along the
rearward portion of the adapter.

7. The system of claim 6, wherein:

the accessory is a silencer; and

the muzzle device is a flash suppressor.

8. The system of claim 7, wherein:

the accessory engagement means is a plurality of fine
threads.

9-11. (canceled)

12. An apparatus for attaching an accessory to a firearm,

comprising:

an adapter having a generally cylindrical body having a
forward portion including an accessory engagement
means for receiving the accessory, and a rearward
portion having a coarse-threaded engagement means
formed on an inner surface thereof;

a retainer ring received on the rearward portion and
having one of an annular grooved surface and a
grooved surface engagement mechanism; and

a biasing mechanism received on the rearward portion of
the adapter intermediate the accessory engagement
means and the retainer ring, the biasing mechanism
being configured to bias the retainer ring away from the
forward portion;

wherein the coarse-threaded engagement means is con-
figured to cooperate with a corresponding coarse-
threaded engagement means of a muzzle device
secured to a distal end of a firearm barrel to releasably
secure the apparatus to the muzzle device;

wherein the inner surface of the adapter includes a tapered
surface rearward of the coarse-threaded engagement
means;

wherein the tapered surface is configured to cooperate
with a corresponding tapered surface of the muzzle
device to form a gas seal when the apparatus is secured
to the muzzle device;

wherein the muzzle device includes the other of the
annular grooved surface and the grooved surface
engagement mechanism;

wherein the annular grooved surface includes a plurality
of grooves; and

wherein the grooved surface engagement mechanism
includes at least one tooth configured to be received in
one of the grooves of the annular grooved surface.

13. The apparatus of claim 12, wherein:

the biasing mechanism is a wave spring.

14. The apparatus of claim 12, wherein:

the retainer ring includes a plurality of lugs extending
radially inward from an inner surface of the retainer
ring; and

the rearward portion of the adapter includes a plurality of
channels configured to receive the lugs of the retainer
ring therein.
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15. The apparatus of claim 14, wherein:

the channels are configured such that the retainer ring is
permitted to move axially along the rearward portion of
the adapter.

16. The system of claim 12, wherein:

the accessory is a silencer; and

the muzzle device is a flash suppressor.

17. The system of claim 12, wherein:

the accessory engagement means is a plurality of fine
threads.

18. A method for attaching an accessory to a firearm,

comprising the steps of:

securing a muzzle device to a barrel of a firearm, the
muzzle device including a first coarse-threaded engage-
ment means and one of an annular grooved surface and
a grooved surface engagement mechanism; and

securing the accessory to an adapter device, the adapter
device including a generally cylindrical body having a
rearward portion having a second coarse-threaded
engagement means formed on an inner surface of the
body, a biasing mechanism received on the rearward
portion, and a retainer ring received on the rearward
portion adjacent to the biasing mechanism, the retainer
ring having the other of the annular grooved surface
and the grooved surface engagement mechanism;
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securing the adapter device, via the second coarse-
threaded engagement means, to the muzzle device; and

forming a gas seal between the adapter device and the
muzzle device;

wherein when the adapter device is secured to the muzzle
device, the biasing mechanism axially biases the
retainer ring away from the accessory and towards the
one of the annular grooved surface and the grooved
surface engagement mechanism of the muzzle device
so that one of the annular grooved surface and the
grooved surface engagement mechanism of the muzzle
device engages the other of the annular grooved surface
and the grooved surface engagement mechanism of the
retainer ring.

19. The method according to claim 18, wherein:

securing the adapter device to the muzzle device includes
sliding the adapter device over the muzzle device until
the second coarse-threaded portion abuts the first
coarse-threaded portion; and

rotating the accessory and the adapter device about a
firing axis of the firearm to bring the annular grooved
surface into engagement with the grooved surface
engagement mechanism.

20. (canceled)



