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(57) ABSTRACT

A firearm includes a receiver, a forearm pivotally attached to
a distal end of the receiver, and a barrel having a barrel
extension. A proximal end of the barrel and the barrel
extension are secured within the forearm such that the barrel
and barrel extension are laterally pivotable with the forearm
relative to the receiver between a first assembled position
and a second folded position. The forearm, barrel, and barrel
extension may be secured to the receiver in the first
assembled position for use of the firearm, after which the
firearm may be folded for storage and/or transportation.
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FIREARM WITH LATERALLY FOLDING
FOREARM AND BARREL, AND RELATED
METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 15/967,243, filed Apr. 30, 2018,
pending, which is a continuation of U.S. patent application
Ser. No. 15/480,112, filed Apr. 5, 2017, now U.S. Pat. No.
9,995,556, issued Jun. 12, 2018, which claims the benefit of
U.S. Provisional Patent Application Ser. No. 62/382,320,
filed Sep. 1, 2016, the disclosures of which are incorporated
herein in their entireties by this reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a folding firearm,
and more particularly to a firearm having a barrel configured
to be selectively folded relative to a receiver or action to
which the barrel is attached, and to methods of manufac-
turing and using such a firearm.

BACKGROUND

[0003] Conventional firearms include a barrel that is
threaded to a receiver that houses the action, or a barrel that
is secured to the receiver by a threaded barrel nut. Within the
civilian, law enforcement, and military firearms community
there exists a need and demand for compact semiautomatic
sniper system firearms, especially with respect to precision
auto-loading firearms that are capable of being collapsed
down into a manageable size during transport and storage.
Thus, firearms have been developed that have a stock that
can be folded relative to the receiver for storage and trans-
port. These existing foldable stock designs allow reduction
of the overall firearm length by approximately 8 inches on
an AR-style firearm.

BRIEF SUMMARY

[0004] This summary is provided to introduce a selection
of concepts in a simplified form. These concepts are
described in further detail in the detailed description of
example embodiments of the disclosure below. This sum-
mary is not intended to identify key features or essential
features of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
[0005] In some embodiments, the present disclosure
includes a firearm comprising a receiver, a forearm pivotally
attached to a distal end of the receiver, and a barrel having
a barrel extension. A proximal end of the barrel and barrel
extension are secured within the forearm such that the barrel
and barrel extension are pivotable with the forearm relative
to the receiver between a first assembled position and a
second folded position. The firearm includes a locking
mechanism for securing the forearm, barrel, and barrel
extension to the receiver in the first assembled position. The
barrel is not secured to the receiver by complementary
threads.

[0006] In additional embodiments, the present disclosure
includes methods of using such a firearm. The forearm,
barrel, and barrel extension may be secured to the receiver
in the first assembled position using the locking mechanism,
and one or more rounds of ammunition may be fired using
the firearm. The locking mechanism may be unlocked, and
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the forearm, barrel, and barrel extension may be folded
relative to the receiver from the first assembled position to
the second folded position.

[0007] In additional embodiments, the present disclosure
includes a firearm comprising a receiver; a forearm pivotally
attached to a distal end of the receiver; and a barrel having
a barrel extension. A proximal end of the barrel and barrel
extension is secured within the forearm such that the barrel
and barrel extension are laterally pivotable with the forearm
relative to the receiver between a first assembled position
and a second folded position without disassembling the
forearm from the receiver.

[0008] In additional embodiments, the present disclosure
includes methods of using a firearm. In accordance with the
method, a forearm, barrel, and barrel extension are secured
to a receiver in a first assembled position. One or more
rounds of ammunition are fired using the firearm. The
forearm, barrel, and barrel extension are then slid in a
longitudinal direction relative to the receiver so as to remove
the barrel extension from the receiver without disassembling
the forearm, barrel, and barrel extension from the receiver,
and then the forearm, barrel, and barrel extension are folded
relative to the receiver to a second folded position.

[0009] In additional embodiments, the present disclosure
includes methods of manufacturing a firearm. A receiver
having a distal end is provided, as is a barrel having a barrel
extension. A proximal end of the barrel and the barrel
extension is secured to a forearm. The forearm is attached to
the distal end of the receiver such that the barrel and barrel
extension are laterally pivotable with the forearm relative to
the receiver between a first assembled position and a second
folded position.

[0010] In yet further embodiments, the present disclosure
includes a method of manufacturing a firearm in which a
receiver, barrel, and barrel extension are provided. A proxi-
mal end of the barrel and the barrel extension are secured to
a forearm, and the forearm is pivotally attached to a distal
end of the receiver, such that the barrel and barrel extension
are pivotable with the forearm relative to the receiver
between a first assembled position and a second folded
position. A locking mechanism is included for securing the
forearm, barrel, and barrel extension to the receiver in the
first assembled position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of an embodiment of
an AR-style firearm of the present disclosure in an unfolded,
operational configuration.

[0012] FIG. 2 is a perspective view of the firearm of FIG.
1 in a folded configuration for storage and/or transportation.
[0013] FIG. 3 is a top view of the firecarm in the folded
configuration of FIG. 2.

[0014] FIG. 4 is a top cross-sectional plan view of the
upper receiver, forearm, and barrel, of the firearm in the
folded configuration of FIG. 3.

[0015] FIG. 5 is an end view of the upper receiver,
forearm, and barrel extension of the firearm in the folded
configuration.

[0016] FIG. 6 is an enlarged view of a portion of FIG. 4
illustrating a portion of the distal end of the upper receiver
that receives the barrel extension therein when the firearm is
in the unfolded, operational configuration.

[0017] FIG. 7 is a side view of a portion of the firearm in
the unfolded, operational configuration and illustrates a
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locking mechanism of the firearm used to secure the firearm
in the unfolded, operational configuration.

[0018] FIG. 8 is a top view of the portion of the firearm
illustrated in FIG. 7.

[0019] FIG. 9 is a cross-sectional bottom view of the
portion of the firearm illustrated in FIGS. 7 and 8 as viewed
in the plane of section line 9-9 in FIG. 8.

[0020] FIG. 10 1is a cross-sectional side view of the portion
of the firearm illustrated in FIGS. 7 and 9 as viewed in the
plane of section line 10-10 in FIG. 7.

[0021] FIG. 11 is a top cross-sectional view of a portion of
the firearm in a partially folded configuration.

[0022] FIGS. 12 and 13 are perspective views used to
illustrate and describe how the firearm is unfolded and
secured in the operational configuration.

[0023] FIG. 14 is a top view of components of a locking
mechanism used to secure the firearm in the unfolded and
operational configuration in the locked configuration.

[0024] FIG. 15 is a side view of the components of FIG.
14.
[0025] FIG. 16 is a cross-sectional top view of the com-

ponents of FIGS. 14 and 15 as viewed in the plane of section
line 16-16 in FIG. 15.

[0026] FIG. 17 is a top view of the components of the
locking mechanism of FIGS. 14-16 in the unlocked con-
figuration.

[0027] FIG. 18 is a side view of the components of FIG.
17.
[0028] FIG. 19 is a cross-sectional top view of the com-

ponents of FIGS. 17 and 18 as viewed in the plane of section
line 19-19 in FIG. 18.

[0029] FIG. 20 is an enlarged cross-sectional bottom view
of the components of the locking mechanism illustrated in
FIGS. 14-19 locking the forearm, barrel, and barrel exten-
sion of the firearm to the upper receiver of the firearm in the
unfolded and operational configuration of the firearm.
[0030] FIG. 21 is an enlarged side view of a portion of the
locking mechanism and illustrates a locking retainer of the
locking mechanism.

[0031] FIG. 22 is an enlarged cross-sectional view illus-
trating the locking retainer as viewed in the plane of section
line 22-22 in FIG. 21 engaging a feature on the forearm so
as to retain components of the locking mechanism in a
locked configuration of the locking mechanism.

[0032] FIG. 23 is a top cross-sectional view of a portion of
the firearm taken in a plane extending along a gas tube of the
firearm.

[0033] FIG. 24 is a cross-sectional view of the firearm as
viewed in the plane of section line 24-24 in FIG. 4 and
illustrates a retention mechanism for retaining the forearm,
barrel, and barrel extension in fixed position relative to the
receiver in the folded configuration.

[0034] FIG. 25 is a side view of a portion of another
embodiment of an AR-style firearm of the present disclosure
in an unfolded, engaged, locked, and operational configu-
ration.

[0035] FIG. 26 is a cross-sectional view of the portion of
the firearm as shown in FIG. 25 viewed in the plane of
section line 26-26 shown therein.

[0036] FIG. 27 is a side view of the portion of the firearm
of FIGS. 25-26 in an unfolded, unlocked, and disengaged
configuration.
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[0037] FIG. 28 is a cross-sectional view of the portion of
the firearm as shown in FIG. 27 viewed in the plane of
section line 28-28 shown therein.

[0038] FIG. 29 is a side view of the portion of the firearm
of FIGS. 25-28 in a folded configuration for storage and/or
transportation.

[0039] FIG. 30 is a cross-sectional view of the portion of
the firearm as shown in FIG. 29 viewed in the plane of
section line 30-30 shown therein.

DETAILED DESCRIPTION

[0040] The illustrations presented herein are not meant to
be actual views of any particular firearm or component
thereof, but are merely idealized representations that are
used to describe embodiments of the disclosure.

[0041] As used herein, the term “proximal,” when used in
relation to a firearm or component of a firearm, means
proximate or nearer to a user of the firearm or component of
a firearm when the user is holding the firearm in a shooting
position. As used herein, the term “distal,” when used in
relation to a firearm or component of a firearm, means
remote or farther from a user of the firearm or component of
a firearm when the user is holding the firearm in a shooting
position.

[0042] As used herein, the term “firearm” means and
includes both a complete firearm, as well as what is referred
to in the industry as an “upper” of an AR-style firearm,
which includes an upper receiver and a barrel connected to
the upper receiver. Uppers are often commercially sold
without the lower receiver, trigger, magazine, and stock. The
upper receiver may or may not include a bolt carrier group.
Thus, an upper receiver (with or without a bolt carrier group)
with a barrel coupled to the upper receiver is considered to
be a firearm for purposes of the present application.
[0043] As used herein, the term ‘“receiver” means and
includes any the part of a firearm that houses the operating
parts, and includes, but is not limited to, the housing of the
action of a bolt action firearm, the upper and/or lower
housing of an AR-style autoloading firearm, and the housing
for the action components of other styles of autoloading
firearms.

[0044] Embodiments of the present disclosure are
described in detail herein with respect to an AR-style
autoloading firearm, but the present disclosure may be
similarly applied to any other style of firearm. In addition,
embodiments of the present disclosure may allow all levers
and mechanisms used in the system to remain secured in
place while the firearm is either in the folded configuration
or the unfolded configuration. In addition, firearms of the
present disclosure may allow the firearm to be repeatedly
folded and unfolded and secured in the unfolded, operational
configuration in a manner that does not require tools.
[0045] FIG. 1 illustrates an example embodiment of an
AR-style firearm 100 of the present disclosure. The firearm
100 includes an upper receiver 102, a lower receiver 104, a
stock 106, a forearm 108, a handguard 110, and a barrel 112.
The handguard 110 may be secured to the forearm 108, and
may extend over and around at least a portion of the barrel
112. As disclosed in further detail below, the forearm 108 is
pivotally attached to a distal end of the upper receiver 102.
The barrel 112 has a barrel extension 114 (FIG. 3), and a
proximal end of the barrel 112 and the barrel extension 114
are secured within the forearm 108 such that the barrel 112
and barrel extension 114 are pivotable with the forearm 108
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relative to the upper receiver 102 between a first assembled
position shown in FIG. 1, and a second folded position
shown in FIGS. 2 and 3. The firearm 100 is in the folded
configuration for storage and/or transportation when the
forearm 108, barrel 112, and barrel extension 114 are in the
second folded position of FIGS. 2 and 3. The firearm 100 is
in the unfolded, operational configuration when the forearm
108, barrel 112, and barrel extension 114 are in the first
assembled position of FIG. 1.

[0046] The firearm 100 further includes a locking mecha-
nism 140 for securing the forearm 108, barrel 112, and barrel
extension 114 to the upper receiver 102 in the first assembled
position of FIG. 1, as described in further detail below.
[0047] As can be seen in FIG. 3, embodiments of the
present disclosure allow the firearm 100 to be folded at a
location proximate to the junction between the barrel 112
and the upper receiver 102 such that at least a portion of the
barrel 112 is disposed laterally adjacent a lateral exterior
side surface 116 of the upper receiver 102 when the forearm
108, barrel 112, and barrel extension 114 are in the second
folded position of FIGS. 2 and 3. For example, the present
disclosure may enable an AR-10 style firearm having a
barrel length of approximately eighteen (18) inches and an
overall length of approximately thirty-five (35) inches to be
folded nearly in half] so as to have an overall length of about
nineteen (19) inches, which is a reduction in length of
approximately sixteen (16) inches.

[0048] With continued reference to FIG. 3, the barrel
extension 114 projects outwardly in the proximal direction
(when the firearm 100 in the assembled configuration of
FIG. 1) from a proximal end of the forearm 108. In some
embodiments, the barrel 112 and barrel extension 114 may
comprise discrete components that are separately formed
and subsequently assembled and secured together. For
example, the barrel 112 and barrel extension 114 may be
threaded together, and secured within the forearm 108 using
set screws 113 (FIG. 9), for example. In other embodiments,
however, the barrel extension 114 may comprise an integral
portion of the barrel 112.

[0049] As can be seen in FIG. 4, the barrel 112 is not
secured to the upper receiver 102 by complementary threads.
In other words, the barrel 112 is not directly threaded to the
upper receiver 102. Furthermore, the distal end 118 of the
upper receiver 102 does not include threads that are con-
centric to the barrel 112 and configured to receive a con-
ventional barrel nut, as do AR-style firearms generally
conforming to U.S. military specifications.

[0050] Referring to FIG. 5, the forearm 108 is pivotally
attached to the upper receiver 102 by a pivot pin 109 or other
hinge or hinge mechanism, such that the forearm 108 can
pivot laterally in a horizontal plane relative to the upper
receiver 102 about a pivot axis A,. The pivot pin 109 is
shown in the left-hand side of the firearm 100 (from the
perspective of a user) in the figures, although the pivot pin
109 may be disposed on either side of the firearm 100. As
also shown in FIG. 5, optionally, the upper receiver 102 may
include one or more threaded bolt holes 120 (see also FIG.
1) and the forearm 108 may include complementary bolt
holes 122 to allow the forearm 108 to be bolted to the upper
receiver 102 using bolts, in addition to or instead of using the
locking mechanism 140.

[0051] In some embodiments, the barrel extension 114 has
a frustoconical outer side surface 115 (FIGS. 3 and 4), and
the distal end 118 of the upper receiver 102 has a comple-
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mentary-shaped frustoconical inner surface 119 configured
to abut against the frustoconical outer side surface 115 of the
barrel extension 114 in the assembled configuration of the
firearm 100 shown in FIG. 1. These frustoconical surfaces
115, 119 ensure alignment and mating of the barrel extension
114 (and the barrel 112 attached thereto) to the upper
receiver 102.

[0052] Furthermore, as can be seen in FIGS. 5 and 6, relief
surfaces 124, 126 (see also FIG. 4) are formed in the lateral
left and right hand portions of the frustoconical inner surface
119 of the upper receiver 102 to provide clearance for the
barrel extension 114 as the barrel extension 114 is pivoted
(together with the forearm 108 and barrel 112) from the
folded configuration (of FIGS. 2-4) into the assembled
configuration of FIG. 1. In other words, the relief surfaces
124, 126 are surfaces of the upper receiver 102 that are
relieved relative to the frustoconical inner surface 119 of the
upper receiver 102. The relief surfaces 124, 126 may have
a toroidal shape, a planar shape, or any other suitable shape
that provides the clearance needed to allow the barrel
extension 114 to pivot relative to the upper receiver 102 into
and out from the assembled position, as discussed below. A
first relief surface 124 may be formed in the lateral portion
of the frustoconical inner surface 119 of the upper receiver
102 that is located adjacent the pivot pin 109. This first relief
surface 124 may be disposed adjacent and intersect the distal
end of the frustoconical inner surface 119 of the upper
receiver 102. A second relief surface 126 may be formed in
the lateral portion of the frustoconical inner surface 119 of
the upper receiver 102 that is located on the side thereof
opposite the pivot pin 109. This second relief surface 126
may be disposed adjacent and intersect the proximal end of
the frustoconical inner surface 119 of the upper receiver 102.
Without these relief surfaces 124, 126, the barrel extension
114 would abut against or bind with the distal end 118 of the
upper receiver 102 before the barrel extension 114 could
reach the fully seated position in the upper receiver 102.

[0053] In additional embodiments, the barrel extension
114 may include relief surfaces (in addition to, or in place of,
the relief surfaces 124, 126) to provide the clearance needed
to allow the barrel extension 114 to pivot relative to the
upper receiver 102 into and out from the assembled position.

[0054] In the unfolded, assembled configuration, the frus-
toconical outer side surface 115 of the barrel extension 114
is squeezed tightly against the complementary-shaped frus-
toconical inner surface 119 of the upper receiver 102 by the
locking mechanism as described hereinbelow, and a small
gap (e.g., a gap of between about 0.002 in. and about 0.010
in.) may exist between the upper receiver 102 and the
forearm 108.

[0055] FIGS. 7 and 8 are side and top views, respectively,
of a portion of the firearm 100 in the unfolded, operational
configuration (of FIG. 1), and illustrate the locking mecha-
nism 140 of the firearm 100 used to secure the firearm 100
in the unfolded, operational configuration. FIG. 9 is a
cross-sectional bottom view of the portion of the firearm 100
as viewed in the plane of section line 9-9 in FIG. 8, and FIG.
10 is a cross-sectional side view of the portion of the firearm
100 as viewed in the plane of section line 10-10 in FIG. 7.
FIG. 11 is a cross-sectional view of the upper receiver 102,
forearm 108, handguard 110, barrel 112, and barrel exten-
sion 114 in the partially folded configuration, at a position at
which the relief surfaces 124, 126 accommodate pivoting of
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the barrel extension 114 into position within the distal end
118 of the upper receiver 102.

[0056] Referring to FIG. 12, the locking mechanism 140
comprises a lever 142 pivotally attached to the forearm 108,
and a locking hook member 144 pivotally attached to the
lever 142 and configured to engage a feature 146 on the
upper receiver 102. The locking hook member 144 may be
engaged with the feature 146 on the upper receiver 102 and
the lever 142 moved relative to the forearm 108 to a locking
position to generate a compressive force between the barrel
extension 114 and the upper receiver 102 and to secure the
forearm 108, barrel 112, and barrel extension 114 to the
upper receiver 102 in the assembled position. The feature
146 on the upper receiver 102 that is engaged by the locking
hook member 144 may comprise, for example, a reinforced
surface or wall of the upper receiver 102.

[0057] For example, referring to FIGS. 12 and 13, the
distal end 118 of the upper receiver 102 may include a
protrusion 148 (see also FIG. 5) on the side thereof opposite
the pivot pin 109 to allow the locking hook member 144 of
the locking mechanism 140 to engage and retain the forearm
108 to the upper receiver 102. The protrusion 148 may
optionally have a recess 150 (see also FIG. 5) formed
therein, and a pin 152 extending vertically within the recess
150, and the locking hook member 144 may engage the pin
152 within the recess 150 in the protrusion 148 when the
locking mechanism 140 secures the forearm 108 to the upper
receiver 102 in the assembled configuration.

[0058] FIGS. 14-17 illustrate the lever 142 and other
components of the locking mechanism 140 that are carried
by the lever 142. One end of the lever 142 includes an
aperture 154 through which a pin 156 extends (FIGS. 12 and
13) so as to pivotally couple the lever 142 to the forearm
108. The locking hook member 144 is pivotally attached to
the lever 142 by a pin 158. The pin 158 may be spaced apart
from the pin 156 by between about 0.25 inch and about 2.0
inches.

[0059] The locking mechanism 140 further includes a
retention mechanism for securing the lever 142 in the
locking position. The retention mechanism includes a lock-
ing retainer 160 carried by the lever 142 and movable
relative to the lever 142 between a retaining position and a
releasing position. FIG. 20 is an enlarged view illustrating
the locking mechanism 140 in the locked position against
the forearm 108. In the embodiment of FIGS. 14-20, the
locking retainer 160 is disposed partially within the lever
142 and is configured to slide longitudinally relative to the
lever 142. A portion of the locking retainer 160 projects
through an aperture in the outer, lateral side surface of the
lever 142 and is configured for engagement by a thumb or
finger of a user, such that the user can cause the locking
retainer 160 to move longitudinally relative to the lever 142.
FIG. 21 is an enlarged view of the portion of the locking
retainer 160 that protrudes through the aperture in the lever
142 (FIG. 20). As shown in FIG. 22, the locking retainer 160
may include a hook or other feature that engages with a
retaining feature 162 (FIGS. 12 and 13) on the forearm 108
in the retaining position (and the lever 142 is in the locked
position). The retaining feature 162 on the forearm 108 may
comprise a pin, protrusion, recess, shoulder, or any other
feature that can be engaged by the retaining feature 162 so
as to lock the lever 142 in the locked position.

[0060] Referring again to FIGS. 16 and 19, the retention
mechanism further includes a spring 164 biasing the locking
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retainer 160 to the retaining position relative to the lever
142. The locking retainer 160 may be moved against a force
of the spring 164 by a user from the retaining position
(FIGS. 14-16) to a releasing position (FIGS. 17-19) to
release the retention mechanism and allow unlocking of the
locking mechanism 140. The retention mechanism may
further include a pin 166 that extends longitudinally within
the lever 142. The pin 166 provides a guide along which the
locking retainer 160 slides within the lever 142. The pin 166
may also be configured to slide in the longitudinal direction
within the lever 142, and may be biased by the spring 164
such that one end of the pin 166 engages the locking hook
member 144. The locking hook member 144 may include a
shoulder or other feature thereon that is engaged by the end
of'the pin 166 when the locking hook member 144 and lever
142 are in the locked position, as shown in FIG. 16. In such
a configuration, when the firearm 100 is in the folded
position (of FIGS. 2-4), the locking mechanism 140 can be
placed in the locked position, and the retention mechanism
will secure the lever 142 and locking hook member 144 in
place against the forearm 108 so as to prevent the locking
hook member 144 from swinging freely when the firearm
100 is in the folded position. A set screw 168 may be used
to secure the spring 164, pin 166, and locking retainer 160
within the lever 142, as shown in FIGS. 16 and 19.

[0061] In some embodiments, a spring member, such as a
wire spring member, may be mounted around the pin 156
(FIG. 13) and may urge the lever 142 to pivot inward toward
the forearm 108 (i.e., toward the locked position of the lever
142). Furthermore, a spring member, such as a wire spring
member, may be mounted around the pin 158 and may be
located and configured to urge the locking hook member 144
to pivot outward relative to the lever 142 when the locking
mechanism is disengaged. The lever 142 and/or the forearm
108 may include a machined boss, shoulder, or other feature
that prevents the lever 142 from pivoting outward from the
forearm 108 by more than a predetermined angle, which
may be in a range extending from about 30° to about 60°
(e.g., about 45°). Similarly, the locking hook member 144
and/or the lever 142 may include a machined boss, shoulder,
or other feature that prevents the locking hook member 144
from pivoting outward relative to the lever 142 by more than
a predetermined angle, which may be in a range extending
from about 30° to about 60° (e.g., about 45°).

[0062] As in the embodiment illustrated in the figures, the
firearm 100 may be an automatic or semiautomatic rifle, and
may be an AR-style rifle having a conventional bolt carrier
group disposed within the receiver. Referring again to FIG.
9, in such embodiments, the barrel 112 may include a gas
port 170 extending through the barrel 112 from an inner bore
of the barrel 112. A gas block 172 may be mounted to the
barrel 112 over the gas port 170. To accommodate the
folding of the forearm 108 relative to the upper receiver 102,
the firearm 100 may further include both a forward gas tube
174 extending between the gas block 172 and the forearm
108, and a rear gas tube 176 mounted to the upper receiver
102. Upon firing a round of ammunition in the firearm 100,
expanding gas within the barrel 112 travels through the gas
port 170 in the barrel 112, through the gas block 172,
through the forward gas tube 174, and through the rear gas
tube 176 and acts upon the bolt carrier group within the
upper receiver 102 so as to cause cycling of the bolt carrier
group, which results in discharge of a spent casing of the



US 2019/0025012 Al

round of ammunition and reloading of another round of
ammunition into a firing chamber within the barrel 112.
[0063] FIG. 23 is an enlarged view illustrating the ends of
the forward gas tube 174 and the rear gas tube 176 that
adjoin one another when the firearm 100 is in the unfolded,
assembled configuration (FIG. 1). FIG. 23, however, illus-
trates the forward gas tube 174 and the rear gas tube 176
while the forearm 108 is partially folded relative to the upper
receiver 102. In some embodiments, the adjoining ends of
the forward gas tube 174 and the rear gas tube 176 may be
configured such that one end is received at least partially into
the other end so as to establish an at least substantially
gas-tight seal therebetween. For example, one of the forward
gas tube 174 and the rear gas tube 176 may include a tapered
male gas fitting, and the other of the forward gas tube 174
and the rear gas tube 176 may have a tapered female gas
fitting configured to receive the tapered male gas fitting
therein when the forearm 108, barrel 112, and barrel exten-
sion 114 are in the unfolded, assembled position. In the
embodiment illustrated in FIG. 23, the forward gas tube 174
includes a tapered male gas fitting 175, and the rear gas tube
176 includes a complementary tapered female gas fitting
177. The fittings 175, 177 may be secured to the gas tubes
174, 176, respectively, by brazing, welding, threading, etc.
The upper receiver 102 includes a receptacle hole in which
the tapered female gas fitting 177 and/or rear gas tube 176
is attached. In some embodiments, the receptacle hole may
be threaded, and the tapered female gas fitting 177 and/or
rear gas tube 176 may include complementary threads. In
other embodiments, the tapered female gas fitting 177 and/or
rear gas tube 176 may be press-fit, brazed, or welded in place
within the upper receiver 102.

[0064] In yet additional embodiments, one of the adjoin-
ing ends of the forward gas tube 174 and the rear gas tube
176 may have a flared female end, and the other of the
adjoining ends of the forward gas tube 174 and the rear gas
tube 176 may simply be a straight-walled end of the respec-
tive tube 174, 176, and may be received into the flared
female end of the other tube 174, 176.

[0065] In other embodiments, the adjoining ends of the
forward gas tube 174 and the rear gas tube 176 may not have
a male-female junction, and may simply abut against one
another. In such embodiments, one or more gas-seal mem-
bers, such as O-rings, may be used to establish an at least
substantially gas-tight seal between the adjoining ends of the
gas tubes 174, 176.

[0066] Referring again to FIG. 4, in some embodiments,
the firearm 100 may include a retention mechanism for
retaining the forearm 108, barrel 112, and barrel extension
114 in fixed position relative to the upper receiver 102 in the
folded position (FIGS. 2-4). As a non-limiting example,
such a retention mechanism may comprise a snap device 180
that includes a male plug and a complementary female
socket, one of which may be disposed on either the forearm
108 or handguard 110, and the other of which may be
disposed on the upper receiver 102 or the stock 106. FIG. 24
is an enlarged cross-sectional view of the plane identified by
section line 24-24 in FIG. 4. As shown therein, the snap
device 180 may include a male plug assembly 182 disposed
on the upper receiver 102 and a complementary female
socket 184 disposed on the handguard 110. The male plug
assembly 182 includes partially exposed bearings 186 that
secure the male plug assembly 182 within the female socket
184. The female socket 184 includes a bearing recess 185 for
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receiving the bearings 186 therein. The male plug assembly
182 includes a plunger 188, which exerts a radial outward
force on the bearings 186 so as to secure the bearings 186
within the bearing recess 185 in the female socket 184. The
male plug assembly 182 further includes a spring 190, which
acts on the plunger 188 and, hence, the bearings 186. A roll
pin 192 may be used to secure the spring 190 and plunger
188 inside the male plug assembly 182.

[0067] The male plug assembly 182 may be threaded onto
(or otherwise attached to) the upper receiver 102, and the
female socket 184 may be threaded onto (or otherwise
attached to) the handguard 110, or vice versa. The snap
device 180 enables a snap connection to be made between
the upper receiver 102 and the handguard 110, thus allowing
the forearm 108, handguard 110, barrel 112, and barrel
extension 114 to be rigidly connected to the upper receiver
102 when the firearm 100 is in the folded configuration.
[0068] In yet further embodiments, the present disclosure
includes an adapter that may be used with an AR style upper
and a handguard or forearm to provide a folding mechanism
as described herein. In particular, such an adapter may
include a first subassembly that is configured to be threaded,
bolted, or otherwise attached to an AR style upper, and the
first subassembly may include the features of the distal end
118 of the upper receiver 102 described herein. The adapter
may include a second subassembly that is configured to be
threaded, bolted, or otherwise attached to a handguard or
forearm and barrel. The second subassembly may include
the features of the locking mechanism 140 as described
herein. The first and second subassemblies may be hingedly
attached to one another using, for example, the pivot pin 109
as described hereinabove. Thus, using such an adapter, an
AR style firearm may be configured to fold as described
herein.

[0069] In the embodiment of the firearm 100 previously
described with reference to FIGS. 1-24, the forearm 108,
barrel 112, and barrel extension 114 are pivotable relative to
the upper receiver 102 between the first assembled position
(shown in FIG. 1) and the second folded position (shown in
FIGS. 2 and 3), but the forearm 108, barrel 112, and barrel
extension 114 cannot slide longitudinally relative to the
upper receiver 102. To enable the barrel extension 114 to
pivot into engagement with the upper receiver 102, the
barrel extension 114 has a frustoconical outer side surface
115 (FIGS. 3 and 4), and the distal end 118 of the upper
receiver 102 has a complementary-shaped frustoconical
inner surface 119 configured to abut against the frustoconi-
cal outer side surface 115 of the barrel extension 114.
Furthermore, as described with reference to FIGS. 5 and 6,
relief surfaces 124, 126 (see also FIG. 4) are formed in the
lateral left and right hand portions of the frustoconical inner
surface 119 of the upper receiver 102 to provide clearance
for the barrel extension 114 as the barrel extension 114 is
pivoted (together with the forearm 108 and barrel 112) from
the folded configuration (of FIGS. 2-4) into the assembled
configuration of FIG. 1.

[0070] In additional embodiments of the present disclo-
sure, the forearm 108, barrel 112, and barrel extension 114,
in addition to being pivotable relative to the upper receiver
102, may be configured to slide longitudinally relative to the
upper receiver 102, without being mechanically decoupled
from the upper receiver 102, to provide mechanical clear-
ance between the upper receiver 102 and the forearm 108,
barrel 112, and/or the barrel extension 114 while folding the
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forearm 108, barrel 112, and barrel extension 114 between
the folded and unfolded configurations. In such embodi-
ments, the mating surfaces between the barrel extension 114
and the upper receiver 102 may not be frustoconical, and
may be generally cylindrical. Furthermore, in such embodi-
ments, the inner surfaces of the upper receiver 102 may not
include relief surfaces, such as the relief surfaces 124, 126
for providing clearance for the barrel extension 114 as the
barrel extension 114 is pivoted. An example of such an
embodiment is described in further detail below with refer-
ence to FIGS. 25-30.

[0071] FIGS. 25-26 illustrate a portion of another example
embodiment of an AR-style firearm 200 of the present
disclosure. The firearm 200 is generally similar to the
previously described firearm 100, and includes an upper
receiver 102, a forearm 202, a handguard 110, and a barrel
112 and barrel extension 204 (FIG. 26). Although not
illustrated in the figures, the firearm 200 further includes a
lower receiver 104 and a stock 106 as previously described
with reference to the firearm 100. The handguard 110 and
barrel 112 may be as previously described with reference to
the firearm 100.

[0072] The forearm 202 is attached to a distal end of the
upper receiver 102. In addition to being pivotable relative to
the upper receiver 102, the forearm 202 (together with the
barrel 112, barrel extension 204, and the handguard 110) is
configured to slide longitudinally relative to the forearm
108, without being mechanically decoupled from the fore-
arm 108, as is described in further detail below with refer-
ence to FIGS. 27-30.

[0073] The barrel 112 has a barrel extension 204 (FIG.
26), and a proximal end of the barrel 112 and the barrel
extension 114 are secured within the forearm 202 such that
the barrel 112 and barrel extension 204 are slidable and
pivotable with the forearm 108 relative to the upper receiver
102 between a first assembled position shown in FIGS.
25-26, and a second folded position shown in FIGS. 29-30.
The firearm 200 is in the folded configuration for storage
and/or transportation when the forearm 202, barrel 112, and
barrel extension 204 are in the second folded position of
FIGS. 29-30. The firearm 200 is in the unfolded, operational
configuration when the forearm 202, barrel 112, and barrel
extension 204 are in the first assembled position of FIGS.
25-26.

[0074] The firearm 200 further includes a locking mecha-
nism 140 as previously described in relation to the firearm
100 for securing the forearm 202, barrel 112, and barrel
extension 204 to the upper receiver 102 in the first
assembled position of FIGS. 25-26.

[0075] As can be seen in FIGS. 27-30, embodiments of the
present disclosure allow the firearm 200 to be folded at a
location proximate to the junction between the barrel 112
and the upper receiver 102 such that at least a portion of the
barrel 112 is disposed laterally adjacent a lateral exterior
side surface 116 (FIG. 30) of the upper receiver 102 when
the forearm 202, barrel 112, and barrel extension 204 are in
the second folded position of FIGS. 29-30. For example, the
present disclosure may enable an AR-10 style firearm having
a barrel length of approximately eighteen (18) inches and an
overall length of approximately thirty-five (35) inches to be
folded nearly in half] so as to have an overall length of about
nineteen (19) inches, which is a reduction in length of
approximately sixteen (16) inches.

Jan. 24, 2019

[0076] As shown in FIG. 26, the barrel extension 204
projects outwardly in the proximal direction (when the
firearm 200 in the assembled configuration of FIGS. 25-26)
from a proximal end of the forearm 202. In some embodi-
ments, the barrel 112 and barrel extension 204 may comprise
discrete components that are separately formed and subse-
quently assembled and secured together. For example, the
barrel 112 and barrel extension 204 may be threaded
together, and secured within the forearm 202 using set
screws, for example. In other embodiments, however, the
barrel extension 204 may comprise an integral portion of the
barrel 112.

[0077] The barrel 112 is not secured to the upper receiver
102 by complementary threads. In other words, the barrel
112 is not directly threaded to the upper receiver 102.
Furthermore, the distal end of the upper receiver 102 does
not include threads that are concentric to the barrel 112 and
configured to receive a conventional barrel nut, as do
AR-style firearms generally conforming to U.S. military
specifications.

[0078] The forearm 202 is pivotally attached to the upper
receiver 102 by a pivot pin 206 that extends through an
elongated slot 208 formed in an integral projection 210 in
the forearm 202. The pivot pin 206 may include a recess or
relief surface that is configured to allow a locking pin 212 to
extend through the projection 210 of the forearm 202 and
abut against a proximal side of the pivot pin 206 adjacent
and within the recess or relief surface so as to lock (together
with the locking mechanism 140) the forearm 202 in the
unfolded, assembled configuration, as shown in FIG. 26.
The slot 208 in the projection 210 has a width that is only
slightly larger than the diameter of the pivot pin 206, but has
a length that is greater than the diameter of the pivot pin 206
s0 as to allow the forearm 202 to slide longitudinally relative
to the upper receiver 102 when the locking pin 212 is
retracted from the slot 208. By way of example and not
limitation, the pivot pin 206 may have a diameter of about
0.25 inches, and the slot 208 may have a width of about
0.255 inches and a length of about 0.75 inches.

[0079] Thus, the forearm 202 can slide longitudinally
relative to the upper receiver 102, and can pivot laterally in
a horizontal plane relative to the upper receiver 102 about a
pivot axis (like the pivot axis A, shown in FIG. 5. The pivot
pin 206 is shown on the left-hand side of the firearm 200
(from the perspective of a user) in the figures, although the
pivot pin 206 may be disposed on either side of the firearm
200. Optionally, the upper receiver 102 may include one or
more threaded bolt holes 120 (as previously described with
reference to FIG. 5) and the forearm 202 may include
complementary bolt holes 122 to allow the forearm 202 to
be bolted to the upper receiver 102 using bolts, in addition
to or instead of using the locking mechanism 140 and
locking pin 212.

[0080] The barrel extension 204 has a cylindrical outer
side surface, and the distal end 118 of the upper receiver 102
has a complementary-shaped cylindrical inner surface con-
figured to be disposed adjacent the cylindrical outer side
surface of the barrel extension 204 in the assembled con-
figuration of the firearm 200 shown in FIGS. 25-26. These
cylindrical surfaces ensure alignment and mating of the
barrel extension 204 (and the barrel 112 attached thereto) to
the upper receiver 102.

[0081] As previously mentioned, the inner surfaces of the
upper receiver 102 and the outer surfaces of the barrel
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extension 204 may not include relief surfaces, such as the
previously-described relief surfaces 124, 126, for providing
clearance for the barrel extension 204 as the barrel extension
204 is pivoted relative to the upper receiver 102.
[0082] To fold the firearm 100, the locking mechanism
140 may be unlocked, and the locking pin 212 may be
retracted from the slot 208. The forearm 202, together with
the barrel 112, barrel extension 204, and handguard 110,
may be slid longitudinally in the distal direction relative to
the upper receiver 102 until the barrel extension 204 is
disposed outside the upper receiver 102, as shown in FIGS.
27-28.
[0083] Thereafter, the forearm 202, together with the
barrel 112, barrel extension 204, and handguard 110, may be
pivoted in the lateral direction about the pivot pin 206 to the
folded configuration shown in FIGS. 29-30.
[0084] Other than the differences in the forearm 202,
barrel extension 204, and distal end of the upper receiver
102, the firearm 200 may be as described in relation to the
firearm 100, and the firearm 200 may have any of the other
features and components of the firearm 100 previously
described herein.
[0085] Embodiments of firearms 100, 200 as described
herein may be conveniently stored and transported in the
folded configuration. When it is desired to use the firearm
100, 200 the forearm 108, 202, barrel 112, and barrel
extension 114, 204 may be secured to the upper receiver 102
in the assembled position using the locking mechanism 140,
for example. One or more rounds of ammunition may be
fired using the firearm 100, 200. When it is desired to store
and/or transport the firearm 100, 200, the locking mecha-
nism 140 may be unlocked, and the forearm 108, 202, barrel
112, and barrel extension 114, 204 may be folded relative to
the upper receiver 102 from the assembled position to the
folded position. It may be necessary or desirable to lock the
bolt carrier group in the retracted position using the bolt
catch in order to fold and unfold the firearm 100, 200.
[0086] The example embodiments of the disclosure
described above do not limit the scope of the invention,
since these embodiments are merely examples of embodi-
ments of the invention, which is defined by the scope of the
appended claims and their legal equivalents. Any equivalent
embodiments are intended to be within the scope of this
invention. Indeed, various modifications of the disclosure, in
addition to those shown and described herein, such as
alternative useful combinations of the elements described,
will become apparent to those skilled in the art from the
description. Such modifications and embodiments are also
intended to fall within the scope of the appended claims.
What is claimed is:
1. A firearm, comprising:
a receiver;
a forearm pivotally attached to a distal end of the receiver;
and
a barrel having a barrel extension, a proximal end of the
barrel and barrel extension secured within the forearm
such that the barrel and barrel extension are laterally
pivotable with the forearm relative to the receiver
between a first assembled position and a second folded
position without disassembling the forearm from the
receiver.
2. The firearm of claim 1, wherein the forearm, barrel, and
barrel extension are slidable relative to the receiver in a
longitudinal direction.
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3. The firearm of claim 2, wherein the distal end of the
receiver includes a cylindrical surface located and config-
ured to receive the barrel extension therein when the fore-
arm, barrel, and barrel extension are in the first assembled
position.

4. The firearm of claim 2, wherein the forearm includes an
elongated slot, the firearm further comprising a pivot pin on
the receiver, the pivot pin extending through the elongated
slot, wherein the forearm is laterally pivotable relative to the
receiver about the pivot pin.

5. The firearm of claim 4, further comprising a movable
locking pin configured to extend through the forearm adja-
cent to a proximal side of the pivot pin so as to prevent
longitudinal movement of the forearm relative to the
receiver in the distal, longitudinal direction.

6. The firecarm of claim 1, further comprising a locking
mechanism for securing the forearm, barrel, and barrel
extension to the receiver in the first assembled position.

7. The firearm of claim 6, wherein the locking mechanism
comprises:

a lever pivotally attached to the forearm;

a hook member pivotally attached to the lever and con-

figured to engage a feature on the receiver;

wherein the hook member may be engaged with the

feature on the receiver and the lever moved relative to
the forearm to a locking position to generate a com-
pressive force between the barrel extension and the
receiver and to secure the forearm, barrel, and barrel
extension to the receiver in the first assembled position.

8. The firearm of claim 1, wherein the barrel extension
projects outwardly in the proximal direction from a proximal
end of the forearm.

9. The firearm of claim 1, wherein the firearm is an
automatic or semiautomatic rifle, and wherein the barrel
includes a gas port extending through the barrel from an
inner bore of the barrel, the firearm further comprising:

a bolt carrier group disposed within the receiver;

a gas block mounted to the barrel over the gas port;

a forward gas tube extending between the gas block and

the forearm; and

a rear gas tube mounted to the receiver; and

wherein, upon firing a round of ammunition in the fire-
arm, expanding gas within the barrel travels through
the gas port in the barrel, through the gas block, through
the forward gas tube, and through the rear gas tube and
acts upon the bolt carrier group within the receiver so
as to cause cycling of the bolt carrier group, cycling of
the bolt carrier group resulting in discharge of a spent
casing of the round of ammunition and reloading of
another round of ammunition into a firing chamber
within the barrel.

10. The firearm of claim 9, wherein one of the forward gas
tube and the rear gas tube has a tapered male gas fitting, and
wherein the other of the forward gas tube and the rear gas
tube has a tapered female gas fitting configured to receive
the tapered male gas fitting when the forearm, barrel, and
barrel extension are in the first assembled position.

11. The firearm of claim 1, wherein the proximal end of
the barrel is threaded to the barrel extension, and further
comprising at least one set screw extending through the
forearm and securing the barrel or barrel extension in fixed
position relative to the forearm.
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12. The firearm of claim 1, further comprising a hand-
guard secured to the forearm and extending over and around
at least a portion of the barrel.

13. The firearm of claim 1, further comprising a retention
mechanism for retaining the forearm, barrel, and barrel
extension in fixed position relative to the receiver in the
second folded position.

14. A method of using a firearm, comprising:

securing a forearm, barrel, and barrel extension to a

receiver in a first assembled position;

firing one or more rounds of ammunition using the

firearm;

sliding the forearm, barrel, and barrel extension in a

longitudinal direction relative to the receiver so as to
remove the barrel extension from the receiver without
disassembling the forearm, barrel, and barrel extension
from the receiver; and

folding the forearm, barrel, and barrel extension relative

to the receiver to a second folded position.

15. The method of claim 14, wherein folding the forearm,
barrel, and barrel extension relative to the receiver to the
second folded position comprises folding the forearm, bar-
rel, and barrel extension relative to the receiver in the lateral
direction.

16. A method of manufacturing a firearm, comprising:

providing a receiver having a distal end;

providing a barrel having a barrel extension;
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securing a proximal end of the barrel and the barrel

extension to a forearm; and

attaching the forearm to the distal end of the receiver, such

that the barrel and barrel extension are laterally pivot-
able with the forearm relative to the receiver between
a first assembled position and a second folded position.

17. The method of claim 16, further comprising config-
uring the forearm, barrel, and barrel extension to be slidable
in a longitudinal direction relative to the receiver without
disassembling the forearm, barrel, and barrel extension from
the receiver.

18. The method of claim 16, further comprising providing
a locking mechanism for securing the forearm, barrel, and
barrel extension to the receiver in the first assembled posi-
tion.

19. The method of claim 16, further comprising config-
uring the barrel extension to project outwardly in the proxi-
mal direction from a proximal end of the forearm.

20. The method of claim 16, wherein the firearm is an
automatic or semiautomatic rifle, and wherein the barrel
includes a gas port extending through the barrel from an
inner bore of the barrel, the method further comprising:

disposing a bolt carrier group within the receiver;

mounting a gas block to the barrel over the gas port;
providing a forward gas tube extending between the gas
block and the forearm; and

mounting a rear gas tube to the receiver.
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