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(54) Accessory mounting hand guard for firearm

(57) Hand guards for firearms and related methods
are provided. In one example, a hand guard (100) for a
firearm includes an elongated tubular housing (106) hav-
ing a lumen extending between opposite ends thereof.
A hand guard mounting assembly is coupled concentri-
cally to a rear end portion of the housing. The mounting
assembly includes a pair of opposing transverse surfaces
(34,36) respectively disposed on opposite sides of a
transverse flange located on a front end of a barrel nut

(40) extending forwardly from a receiver of the firearm.
At least one of the transverse surfaces is longitudinally
moveable toward the other transverse surface. A mech-
anism (114) adjustably urges the at least one transverse
surface longitudinally toward the other transverse sur-
face so as to clamp the flange firmly between the two
transverse surfaces and such that the barrel of the firearm
is disposed concentrically within the lumen of the hous-
ing.
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Description

BACKGROUND

Technical Field:

[0001] This invention relates to firearms in general, and
in particular, to hand guards for firearms that enable var-
ious accessories to be mounted thereon reliably and ef-
ficiently.

Related Art:

[0002] Firearms, such as the M16 and M4 rifles adopt-
ed for use by the U.S. military services, typically incor-
porate a hand guard made of a plastic or composite ma-
terial, by which the shooter can effectively grasp a for-
ward portion of the barrel of the weapon, e.g., for carrying,
aiming and shooting the weapon effectively. Additionally,
it is recognized that such firearms can often benefit from
a variety of shooting accessories coupled to the weapon,
such as lights for illuminating targets or sighting devices,
e.g., laser targeting devices. Responsively, the prior art
is replete with examples of devices, including hand
guards adapted to replace the stock hand guard provided
on the rifle, that are designed to enable one or more ac-
cessories to be coupled to the weapon.
[0003] However, these prior art devices and hand
guards are not free of problems. For example, some rely
on complicated mechanisms for coupling the hand
guards to the rifle that can result in an unreliable mounting
of the hand guard on the rifle, typically accompanied by
a lengthy amount of time needed to mount the hand guard
on the weapon. In other instances in which the hand
guard mounts on the barrel of the rifle, the forces applied
to the barrel in mounting the hand guard to it can twist or
deform the barrel such that the accuracy of the rifle is
adversely affected.
[0004] Accordingly, a need exists for hand guard de-
signs that enable a variety of useful accessories to be
mounted on a firearm, together with methods for mount-
ing the hand guards on the firearm quickly, reliably and
without adversely affecting their accuracy.

SUMMARY

[0005] In accordance with various embodiments de-
scribed herein, hand guards that permit a variety of useful
accessories to be mounted on firearms are provided, to-
gether with methods for mounting the hand guards on
the firearms quickly, reliably and without adversely af-
fecting their accuracy.
[0006] In one embodiment, a hand guard for a firearm,
such as a rifle, includes an elongated tubular housing
comprising an upper part, a lower part, opposite open
ends, and an elongated lumen configured to receive an
intermediate portion of a barrel of a firearm longitudinally
therein. An expansion collar is disposed at one end of

the housing. The expansion collar includes an expansion
mechanism configured to adjustably compress the ex-
pansion collar and the lower part of the housing longitu-
dinally between a pair of surfaces respectively disposed
at opposite ends of the intermediate portion of the barrel.
[0007] In another embodiment, a method for using a
hand guard with a firearm comprises providing an elon-
gated tubular housing comprising an upper part, a lower
part, opposite open ends, and a lumen configured to re-
ceive an intermediate portion of a barrel of the firearm
longitudinally therein. An expansion collar is also provid-
ed. The collar has a longitudinally extending tongue and
an expansion mechanism configured to adjustably com-
press the expansion collar and the lower part of the hous-
ing longitudinally between a pair of surfaces respectively
disposed at opposite ends of the intermediate portion of
the barrel. The tongue of the collar is inserted into an end
of the housing to form an assembly, and the assembly
is mounted onto a lower surface of the intermediate por-
tion of the barrel and between the surfaces thereon. The
expansion mechanism of the collar is then adjusted such
that the assembly is held in compression between the
surfaces.
[0008] In another embodiment, a hand guard includes
an elongated housing. The elongated housing comprises
a lumen configured to substantially surround an interme-
diate portion of a barrel of a firearm, a side wall, and a
pair of elongated slots disposed on opposite sides of the
side wall. Each of the elongated slots defines a corre-
sponding angulated face of a rail adapted to receive an
accessory to be mounted thereon. For example, the rail
may be a reduced-height Picatinny rail provided by the
side wall of the housing.
[0009] In another embodiment, a method includes in-
serting at least a portion of an expansion collar into an
end of a part of a housing to form an assembly; positioning
the assembly over an intermediate portion of a barrel of
a firearm and between opposing surfaces thereon; and
adjusting an expansion mechanism of the expansion col-
lar such that the assembly is held in compression be-
tween the opposing surfaces by advancing a plurality of
longitudinally extending screws respectively received in
corresponding ones of a plurality of bores contained in
the expansion collar such that a distal end of each screw
is disposed in abutment with a bottom end surface of a
corresponding one of the bores and at least a portion of
each screw is loaded in compression.
[0010] In another embodiment, a hand guard for a fire-
arm includes an elongated tubular housing having a lu-
men extending between opposite ends thereof. A hand
guard mounting assembly is coupled concentrically to a
rear end portion of the housing. The mounting assembly
includes a pair of opposing transverse surfaces respec-
tively disposed on opposite sides of a transverse flange
located on a front end of a barrel nut extending forwardly
from a receiver of the firearm. At least one of the trans-
verse surfaces is longitudinally moveable toward the oth-
er transverse surface. A mechanism adjustably urges the
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at least one transverse surface longitudinally toward the
other transverse surface so as to clamp the flange firmly
between the two transverse surfaces and such that the
barrel of the firearm is disposed concentrically within the
lumen of the housing.
[0011] In another embodiment, a hand guard is provid-
ed for a firearm of a type that includes a barrel and a
barrel nut extending longitudinally forward from a receiv-
er of the firearm. The hand guard includes an elongated
tubular housing having a lumen extending between op-
posite ends of the housing; a mounting assembly coupled
concentrically to a rear end portion of the housing, the
mounting assembly including a pair of opposing trans-
verse surfaces respectively disposed on opposite sides
of a transverse flange located on a front end of the barrel
nut, at least one of the transverse surfaces being longi-
tudinally moveable toward the other transverse surface
so as to clamp the flange firmly between the two trans-
verse surfaces and such that the barrel of the firearm is
disposed concentrically within the lumen of the housing;
and a mechanism for adjustably urging the at least one
transverse surface longitudinally toward the other trans-
verse surface.
[0012] In another embodiment, a method is provided
for attaching a hand guard to a firearm of a type that
includes a barrel, a barrel nut, and a forwardly biased
slip ring extending longitudinally forward from a receiver
of the firearm. The method includes providing an elon-
gated tubular housing having a lumen extending between
opposite ends of the housing and defining at least one
accessory mounting rail on an upper surface thereof; and
coupling a hand guard mounting assembly to a rear end
portion of the housing, the hand guard mounting assem-
bly including: an annular barrel nut interface having a
flange extending radially inward at a rear end thereof;
the flange defining a forward facing surface comprising
at least one tab extending radially inward and conforming
in size, shape and location to at least one scallop extend-
ing radially inward into a flange located on a front end of
the barrel nut; the forward facing surface of the at least
one tab having at least one indentation configured to re-
ceive a tine extending radially outward from the flange
longitudinally therein; and a wedge ring disposed con-
centrically within the barrel nut interface, the wedge ring
defining a rearward facing surface having at least one
rearwardly extending land disposed thereon, the at least
one land conforming in size, shape and location to the
at least one scallop of the flange, and at least one inclined
plane disposed on the wedge ring in front of the rearward
facing surface and below at least one radially extending
set screw disposed in the barrel nut interface.
[0013] The scope of the invention is defined by the
claims, which are incorporated into this section by refer-
ence. A more complete understanding of embodiments
of the invention will be afforded to those skilled in the art,
as well as a realization of additional advantages thereof,
by a consideration of the following detailed description
of one or more embodiments. Reference will be made to

the appended sheets of drawings that will first be de-
scribed briefly.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0014]

Fig. 1A is left side elevation view of an example fire-
arm, namely, an M-16 rifle, of a type to which various
hand guards of the present disclosure may be ad-
vantageously applied, in which a conventional hand
guard has been omitted to reveal a gas tube and an
intermediate portion of a barrel thereof, in accord-
ance with an embodiment of the disclosure;
Fig. 1B is an upper, front, left side perspective view
of the receiver and barrel of the rifle of Fig. 1A, show-
ing a first example embodiment of a hand guard in
accordance with the present disclosure mounted
thereon;
Fig. 2 is an upper, front, left side perspective view of
the first example hand guard of Fig. 1B;
Fig. 3 is an upper, front, left side exploded perspec-
tive view of the first example hand guard, showing
an upper part, a lower part, and an expansion collar
thereof;
Fig. 4A is top plan view of the lower part of the first
example hand guard;
Fig. 4B is a left side elevation view of the lower part;
Fig. 4C is a rear end elevation view of the lower part;
Fig. 4D is a right side elevation view of the lower part;
Fig. 4E is a front end elevation view of the lower part;
Fig. 4F is a bottom plan view of the lower part;
Fig. 5A is a top plan view of the upper part of the first
example hand guard;
Fig. 5B is a left side elevation view of the upper part;
Fig. 5C is a rear end elevation view of the upper part;
Fig. 5D is a right side elevation view of the upper part;
Fig. 5E is a front end elevation view of the upper part;
Fig. 5F is a lower plan view of the upper part;
Fig. 6 is a cross-sectional view through the first ex-
ample hand guard, as seen along the lines of the
section 6 - 6 taken in Fig. 2;
Fig. 7A is a top plan view of the expansion collar part
of the first example hand guard;
Fig. 7B is a front end elevation view of the expansion
collar;
Fig. 7C is a left side elevation view of the expansion
collar;
Fig. 7D is a rear end elevation view of the expansion
collar;
Fig. 7E is a bottom plan view of the expansion collar;
Fig. 8 is a partial cross-sectional view through the
expansion collar, screws, and a front end of the first
example hand guard, as seen along the lines of the
section 8 - 8 taken in Fig. 2;
Fig. 9 is a partial cross-sectional view through the
expansion collar, compression members, and a front
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end of the first example hand guard, as seen along
the lines of the section 9 - 9 taken in Fig. 2;
Fig. 10 is an upper left side perspective view of a
receiver and barrel of an M4 rifle, showing a second
example embodiment of a hand guard in accordance
with the present disclosure mounted thereon;
Fig. 11 is an upper, front, right side perspective view
of the receiver, barrel and second example hand
guard of Fig. 10, showing an example accessory
mounting bracket mounted thereon;
Fig. 12 is an upper, front, left side perspective view
of the second example hand guard of Figs. 10 and
11;
Fig. 13 is an upper, front, left side exploded perspec-
tive view of the second example hand guard, show-
ing an upper part, a lower part, and an expansion
collar thereof;
Fig. 14A is top plan view of the lower part of the
second example hand guard;
Fig. 14B is a left side elevation view of the lower part;
Fig. 14C is a rear end elevation view of the lower part;
Fig. 14D is a right side elevation view of the lower
part;
Fig. 14E is a front end elevation view of the lower part;
Fig. 14F is a bottom plan view of the lower part;
Fig. 15A is a top plan view of the upper part of the
second example hand guard;
Fig. 15B is a left side elevation view of the upper part;
Fig. 15C is a rear end elevation view of the upper part;
Fig. 15D is a right side elevation view of the upper
part;
Fig. 15E is a front end elevation view of the upper
part;
Fig. 15F is a lower plan view of the upper part;
Fig. 16 is a cross-sectional view through the second
example hand guard, as seen along the lines of the
section 16 - 16 taken in Fig. 12;
Fig. 17A is a top plan view of the expansion collar of
the second example hand guard;
Fig. 17B is a front end elevation view of the expan-
sion collar;
Fig. 17C is a left side elevation view of the expansion
collar;
Fig. 17D is a rear end elevation view of the expansion
collar;
Fig. 17E is a bottom plan view of the expansion collar;
Fig. 18A is an upper, front, left side perspective view
of the example accessory mounting bracket of Fig.
11;
Fig. 18B is an upper, front, right side perspective
view of the mounting bracket;
Figs. 19A - 19C are cross-sectional views of the sec-
ond example hand guard, as seen along the lines of
the section 16 - 16 taken in Fig. 12, showing various
accessory and accessory bracket mounting fea-
tures;
Fig. 20A is a partial cross-sectional view through the
expansion collar, jack screws, and a front end of the

second example hand guard, as seen along the lines
of the section 20A - 20A taken in Fig. 12;
Fig. 20B is a partial cross-sectional view through the
expansion collar, compression members, and the
front end of the second example hand guard, as seen
along the lines of the section 20B - 20B taken in Fig.
12;
Fig. 21 illustrates a lighting device attached to a
clamp mount that may be attached to a lateral side
wall of the second example hand guard;
Fig. 22 illustrates the clamp mount of Fig. 21; and
Fig. 23 illustrates an exploded view of the clamp
mount of Fig. 21.
Fig. 24 is an upper left side perspective view of por-
tion of an M4 rifle, showing a third example embod-
iment of a hand guard with a hand guard mounting
assembly in accordance with the present disclosure
mounted thereon;
Fig. 25 is an upper, front, left side perspective view
of the third example hand guard of Fig. 24;
Fig. 26A is top plan view of the third example hand
guard;
Fig. 26B is a front end elevation view of the third
example hand guard;
Fig. 26C is a left side elevation view of the third ex-
ample hand guard;
Fig. 26D is a rear end elevation view of the third
example hand guard;
Fig. 26E is a bottom plan view of the third example
hand guard;
Fig. 27 is a partial cross-sectional view of the third
example hand guard and an example embodiment
of a hand guard mounting assembly therefor in ac-
cordance with the present disclosure, as seen along
the lines of the section 27 - 27 taken in Fig. 24;
Fig. 28 is an upper left side perspective view of the
example hand guard mounting assembly of the third
example hand guard of Fig. 27, wherein the hand
guard is omitted for purposes of illustration;
Fig. 29 is a cross-sectional view of the example hand
guard mounting assembly, as seen along the lines
of the section 29 - 29 taken in Fig. 28;
Fig. 30 is a cross-sectional view of the hand guard
mounting assembly, as seen along the lines of the
section 30 - 30 taken in Fig. 29;
Fig. 31 is a cross-sectional view of the hand guard
mounting assembly, as seen along the lines of the
section 31 - 31 taken in Fig. 29;
Fig. 32 is a cross-sectional view of the of the hand
guard mounting assembly, as seen along the lines
of the section 32 -32 taken in Fig. 28, wherein a slip
ring of the host rifle is omitted for purposes of illus-
tration;
Fig. 33 is a partial perspective view of the example
hand guard and mounting assembly therefore,
showing a rear end of the mounting assembly dis-
posed in a flush abutment with a front end of the slip
ring of the host rifle;
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Fig. 34 is an upper left side perspective view of the
example hand guard mounting assembly, wherein a
portion thereof is rendered transparent to reveal in-
ternal components therein, including a wedge ring
and a barrel ring of the host rifle;
Fig. 35A is an upper and left side perspective view
of a barrel nut interface of the example hand guard
mounting assembly;
Fig. 35B is a front end elevation view of the barrel
nut interface;
Fig. 35C is a left side elevation view thereof;
Fig. 35D is a rear end elevation view thereof;
Fig. 36A is an upper and left side perspective view
of a wedge ring of the example mounting assembly;
Fig. 36B is a front end elevation view of the example
wedge ring;
Fig. 36C is a left side elevation view thereof;
Fig. 36D is a rear end elevation view thereof;
Fig. 37A is an upper and left side perspective view
of a barrel nut of a type utilized in a host rifle, with
which the example hand guard and hand guard
mounting assembly of the present invention inter-
face;
Fig. 37B is a front end elevation view of the barrel nut;
Fig. 37C is a left side elevation view thereof;
Fig. 37D is a rear end elevation view thereof;
Fig. 38A is an upper and left side perspective view
of a slip ring of a type utilized in a host rifle;
Fig. 38B is a front end elevation view of the slip ring;
Fig. 38C is a left side elevation view thereof;
Fig. 38D is a rear end elevation view thereof;
Fig. 39A is a upper and left front perspective view of
a slip-ring spring of a type utilized in conjunction with
the slip ring of Figs. 38A - 38D;
Fig. 39B is a left side elevation view of the slip-ring
spring;
Fig. 39C is a rear end view of the slip-ring spring;
Fig. 40 is a front end elevation view of a snap ring
of a type utilized in conjunction with the slip ring of
Figs. 38A - 38D;
Fig. 41 is a partial top plan view of an example ac-
cessory mounting rail shown mounted to the exam-
ple hand guard of Fig. 24 in accordance with the
present disclosure, as seen along the lines of the
section 41 - 41 taken therein;
Fig. 42A is a top plan view of the accessory mounting
rail;
Fig. 42B is a left side elevation view thereof;
Fig. 42C is a bottom plan view thereof;
Fig. 42D is a right side elevation view thereof;
Fig. 43A is a cross-sectional view of the accessory
mounting rail and an example fastener used to fasten
it to the example hand guard, as seen along the lines
of the section 43 -43 taken in Fig. 42C;
Fig. 43B is a cross-sectional view of the accessory
mounting rail and the example fastener, as seen
along the lines of the section 43 -43 taken in Fig.
42C while the accessory mounting rail is attached to

the hand guard;
Fig. 44A is a top plan view of the fastener of Fig. 43A;
Fig. 44B is a left side elevation view of the fastener;
Fig. 44C is a bottom plan view thereof; and
Fig. 45 is an upper, front, left side perspective view
of another example hand guard of a type similar to
that of Fig. 24, in accordance with the present dis-
closure.

[0015] Embodiments of the invention and their advan-
tages are best understood by referring to the detailed
description that follows. It should be appreciated that like
reference numerals are used to identify like elements il-
lustrated in one or more of the figures.

DETAILED DESCRIPTION

[0016] Figure 1A is left side elevation view of an ex-
ample firearm, namely, an M-16 rifle 10, of a type with
which embodiments of the novel hand guard of the
present disclosure can be advantageously utilized. The
M16, and a variant thereof, viz., the M4, has generally
replaced the M14 and M1 carbine as the standard infantry
rifles of the U.S. armed forces. Currently, the M16 is the
most commonly manufactured 5.56x45 mm rifle in the
world, and is in use by 15 NATO countries and more than
80 countries worldwide. Numerous companies in the
United States, Canada, and China have, together, pro-
duced more than 8,000,000 M-16 rifles, in all of its many
variants, of which approximately 90% are still in opera-
tion.
[0017] As can be seen in Fig. 1A, the example rifle 10
includes a receiver 12 having a combined carrying handle
and rear sight 14, a rear or shoulder stock 16 extending
rearwardly from the receiver 12, a pistol-type hand grip
18, a trigger 20 for firing the rifle 10, a magazine 22 for
holding ammunition, an elongated barrel 24 extending
forwardly from the receiver 12, an upstanding front sight
26 mounted forwardly on the barrel 24, and a longitudinal
axis 28 concentric with the barrel 24. Extending rearward-
ly from the front sight 26 to the receiver 12 is a gas tube
30 that conveys combustion gases from a port (not seen
in Fig. 1A) in the barrel 24 located below the front sight
26 to the receiver 12, which are used by components in
the receiver for the automatic actuation of the rifle 10
when it is fired.
[0018] The example rifle 10 also conventionally in-
cludes a hand guard, typically made of a plastic compos-
ite, that surrounds the gas tube 30 and an intermediate
portion 32 of the barrel 24. However, in Fig. 1A, the con-
ventional hand guard has been omitted for purposes of
explication. As illustrated in Fig. 1A, the intermediate por-
tion 32 of the barrel 24 includes a pair of front and rear
radial surfaces 34 and 36 respectively disposed at op-
posite ends thereof. The front radial surface 34 compris-
es the rear surface of a hand guard forward support cap
38, and the rear radial surface 36 comprises the front
surface of a threaded hand guard rear slip ring retainer
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40 (also referred to as a barrel nut). As discussed in more
detail below, the two radial surfaces 34 and 36 disposed
at the opposite ends of the intermediate portion 32 of the
barrel 24 can, in some embodiments, provide features
that are advantageous for mounting a hand guard 100 in
accordance with the present disclosure on the rifle 10.
[0019] Fig. 1B is an upper, front, left side perspective
view of the receiver 12 and barrel 24 of the rifle 10 of Fig.
1A, showing a first example embodiment of a hand guard
100 in accordance with the present disclosure mounted
thereon. Figs. 2 and 3 are upper, front, left side perspec-
tive and exploded perspective views of the example hand
guard 100, respectively. As illustrated in Figs. 2 and 3,
the example hand guard 100 comprises an elongated
tubular housing 102 having an upper part 104, a lower
part 106, opposite open ends 108 and 110, and a lumen
112 configured to receive the gas tube 30 and interme-
diate portion 32 of the barrel 24 of the firearm 10 longi-
tudinally therein.
[0020] As illustrated in the cross-sectional view of the
housing 102 in Fig. 6, the housing 102 can have a gen-
erally polygonal cross-section, and in the particular em-
bodiment illustrated, the housing 102 has eight side
walls, i.e., is octagonal in cross-sectional shape. Other
cross-sectional shapes, including round or annular, can
also be used. At least one of the side walls of the housing
102 can comprise a longitudinal accessory mounting rail
113, such as specified in MIL-STD-1913 and commonly
referred to as a "Picatinny" rail, or other type of rail. In
the particular example embodiment illustrated in Fig. 6,
four such accessory mounting rails 113 are provided, dis-
posed in alternating fashion around the circumfery of the
housing 102, one comprising the top side wall of the up-
per part 104 of the housing 102, and three comprising
the two lateral and one bottom side walls of the lower
part 106 thereof.
[0021] As shown in Fig. 1B, when hand guard 100 is
installed on receiver 12, a top rail 113 on upper part 104
may be substantially level with another rail 170 (e.g., an-
other longitudinal accessory mounting rail such as an-
other Picatinny rail or other type of rail). Such positioning
of rails 113 and 170 may advantageously permit various
accessories to be mounted substantially in line with each
other on rails 113 and 170 and/or permit such accesso-
ries to be mounted across both rails 113 and 170 (e.g.,
using mounting locations of both rails 113 and 170).
[0022] One or more accessories many be mounted on
rails 113 such as, for example, lighting devices, sighting
devices, and/or others. For example, as identified in Fig.
3, a lighting device 190 (e.g., a SureFire Scout Light in
one embodiment) may be provided to be mounted on
rails 113 (e.g., directly and/or with a rail clamp 192, such
as a SureFire M93 Swing-Lever WeaponLight Rail Clamp
in one embodiment and/or as identified in U.S. Patent
No. 8,127,484 which is hereby incorporated by reference
in its entirety).
[0023] In some embodiments, upper part 104 may in-
clude one or more protrusions 182 (e.g., one or more

flanges or individual protruding members) configured to
engage or contact receiver 12 (see Figs. 1B and 3). For
example, protrusion 182 may extend over, rest upon,
and/or push against various external portions of retainer
40 and/or of rear sight 14. In some embodiments, lower
part 106 may include one or more protrusions 180 (e.g.,
implemented as one or more flanges or individual pro-
truding members) configured to engage or contact re-
ceiver 12 (see Figs. 1B and 3). For example, protrusions
180 may rest upon and/or push against retainer 40. In
various embodiments, protrusions 180 and/or flanged
portion 182 may be used to further secure hand guard
100 to rifle 10.
[0024] As illustrated in Figs. 2, 3, 8, and 9, the example
hand guard 100 further comprises an expansion collar
114 disposed at one end of the housing 102. The expan-
sion collar 114 incorporates an expansion mechanism,
described below, configured to adjustably compress the
expansion collar 114 and the lower part 106 of the hous-
ing 102 longitudinally between the radial surfaces 34 and
36 located at opposite ends of the intermediate portion
32 of the barrel 24, as described above. In the particular
embodiment illustrated in the figures, the expansion col-
lar 114 is shown disposed adjacent to the front end 108
of the housing 102, but as those of some skill in the art
will appreciate, this arrangement can be reversed, such
that the expansion collar 114 is disposed adjacent to the
rear end 110 of the housing 102.
[0025] Additionally, as illustrated in, e.g., Figs. 2, 3, 7A,
7C, and 7D, the expansion collar 114 can include a lon-
gitudinal tongue 116 that can be slid into a complemen-
tary recess in the adjacent open ends 108 or 110 of the
housing 102 to generally align the collar 114 concentri-
cally with the housing 102 and the lumen 112 thereof.
[0026] As illustrated in, e.g., Figs. 2, 3 and 8, in one
embodiment, the expansion mechanism can comprise a
plurality, e.g., two or more, of longitudinally extending
screws 118 (e.g., also referred to as jack screws) respec-
tively received in corresponding ones of a plurality of
threaded apertures 120 contained in the expansion collar
114. Each screw 118 has a distal end 122 that can be
urged into abutment with an adjacent end, 108 or 110 of
the lower part 106 of the housing 102. In some embodi-
ments, the end 108 or 110 of the housing 102, against
which the distal ends 122 of the screws 118 bear, can
be protected against any resultant deformation and wear
caused by abutment of the screw ends 122 by the pro-
vision of a corresponding plurality of wear pads 124 made
of, e.g., a hard metal, disposed in corresponding, com-
plementary recesses 126 in the adjacent end of the lower
part 106 of the housing 102. The distal ends 112 of the
screws 118 can then respectively bear on the pads 124
with virtually no resulting wear or deformation of the ad-
jacent end of the lower part 106 of the housing. In addi-
tion, as screws 118 are tightened, the longitudinal ex-
pansion of hand guard 100 may cause protrusions 180
to push against retainer 40 and thus tighten end 110 of
hand guard 100 against rifle 10.
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[0027] As illustrated in, e.g., Figs. 3 and 9, in some
embodiments, the expansion mechanism can further in-
clude a plurality of elongated compression members 128
that extend longitudinally from an end of the expansion
collar 114 opposite to the end of the housing 102 at which
the expansion collar 114 is disposed. As illustrated in Fig.
9, the compression members 128 can include a first end
portion 130 that can comprise a material that may com-
press and expand (e.g., being at least partially deform-
able, compressible, and/or expandable) while still re-
maining relatively resilient, such as rubber or poly-
urethane, which is disposed in a corresponding bore 132
(see Fig. 7B) in the expansion collar 114, and an opposite
second end 134 comprising a relatively harder bearing
material, e.g., a metal, such as steel.
[0028] In some embodiments, the example hand guard
100 can be mounted on an associated rifle 10 in accord-
ance with the following example mounting method, in
which it is assumed that the expansion collar 114 is
mounted at the front end 108 of the housing 102 and
disposed adjacent to the front radial surface 34, as illus-
trated in the example embodiment of Figs. 1A and 1B.
[0029] First, the upper part of the housing 102 is re-
moved from the lower part 106, which can be effected in
a manner described in more detail below. The longitudi-
nal tongue 116 of the expansion collar 114 is inserted
into the front end 108 of the lower part 106 of the housing
102 to form a loose assembly therewith. The assembly
of the expansion collar 114 and lower part 106 of the
housing 102 is then mounted onto the lower surface of
the intermediate portion 32 of the rifle barrel 24 and be-
tween the radial surfaces 34 and 36 disposed at the op-
posite ends thereof, i.e., with the compression members
128 of the expansion collar 114 disposed adjacent to the
front radial surface 34 and the rear end 110 of the lower
part 106 of the housing 102 disposed adjacent to the rear
radial surface 36. In one embodiment, the assembly of
the expansion collar 114 and lower part 106 of the hous-
ing may be positioned around (e.g., without touching) the
intermediate portion 32 of the rifle barrel 24 and rotated
thereabout until the lower part 106 of the housing 102 is
disposed beneath the rifle barrel 24.
[0030] As illustrated in Fig. 8, the screws 118 are then
advanced in their respective threaded apertures 120 in
the expansion collar 114 such that the distal end 122 of
each screw 118 engages a corresponding pad 124 in the
adjacent end of the lower part 106 of the housing 102.
As indicated by the arrows 136 in Figs. 8 and 9, further
advancement of the screws 118 causes the lower part
102 and expansion collar 114 to spread apart from each
other, thereby loading the entire longitudinal assembly
comprising the compression members 128, the expan-
sion collar 114, and the lower part 106 of the housing
102, in compression between the two radial surfaces 34
and 36, thereby firmly coupling the longitudinal assembly
firmly to the rifle 10.
[0031] As those of some skill will appreciate, this com-
pressive force results in a reactive longitudinal tensile

force being applied to the barrel 24 of the rifle 10, which,
unlike various prior hand guards, does not result in any
twisting or local deformations of the barrel 24, and there-
fore does not adversely affect the accuracy of the rifle
10. Any differences in the respective forces exerted by
the screws 118 are taken up by the plurality of compres-
sion members 128, which compress or expand locally
(e.g., performed by the material of first end portion 130)
to ensure that the force exerted by the screws 118 is
substantially uniformly distributed among the compres-
sion members and on the adjacent end of the lower part
106 of the housing 102. although such compression and
expansion is described as being performed by the ma-
terial of first end portion 130 of compression members
128, such material may be provided by any component
of hand guard 100. For example, in one embodiment,
such material may be provided as part of screws 118
and/or other components adapted to compress and ex-
pand between end 108 and surface 34.
[0032] One of the many advantages provided by em-
bodiments of the first example hand guard 100 of the
present disclosure is that the upper part 104 of the hous-
ing 102 can be removed from the lower part 106 of the
housing 102, e.g., to gain access to the gas tube 30
and/or the intermediate portion 32 of the barrel 24, with-
out having to remove the lower part 106 and expansion
collar 114 from the rifle 10. As illustrated in, e.g., Figs. 3
and 6, this can be effected by the provision of a coupling
mechanism for releasably coupling the upper part 104 of
the housing 102 to the lower part 106 thereof. Moreover,
the lower part 106 may remain tightly engaged with sur-
faces 34 and 36 (e.g., by longitudinal expansion) while
the upper part 104 is removed. As a result, accessories
installed onto lower part 106 may remain attached and
in alignment while the upper part 104 is removed. Also,
accessories installed onto upper part 104 may also re-
main attached and in alignment while the upper part 104
is removed. Therefore, if upper part 104 is subsequently
attached to lower part 106, all accessories attached to
hand guard 100 may be aligned and ready for use without
requiring further adjustment by the user.
[0033] In other embodiments, the locations and/or con-
figurations of upper part 104 and/or lower part 106 may
be changed. For example, in one embodiment, the loca-
tions of upper part 104 and lower part 106 may be re-
versed such that upper part 104 is actually positioned
below lower part 106 while hand guard 100 is installed
on intermediate portion 32 of barrel 24. In such an em-
bodiment, upper part 104 may be lowered downward
from rifle 10 (e.g., lowered down on the trigger side of
rifle 10) while lower part 106 remains installed (e.g., po-
sitioned on a top side of rifle 10 and straddling interme-
diate portion 32 of barrel 24).
[0034] As illustrated in, e.g., Figs. 3, 5C, and 5E, the
upper part 104 of the housing 102 can include a pair of
laterally spaced, downwardly extending side walls 138,
each having a lower edge 140 and a generally planar
exterior surface 142. As illustrated in, e.g., Figs. 3 and
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6, the lower part 106 of the housing 102 can have a pair
of laterally spaced, upwardly extending side walls 141,
each of which has a generally planar interior surface 144,
with a ledge 146 disposed at a lower edge thereof. As
illustrated in Fig. 6, the side walls 138 of the upper part
104 are positionable inside the side walls 141 of the lower
part 106 such that respective ones of the planar exterior
surfaces 142 of the side walls 138 of the upper part 104
are disposed in facing opposition to corresponding ones
of the planar interior surfaces 144 of the side walls 141
of the lower part 102. As illustrated in, e.g., Figs. 3, 4B,
4D and 6, the coupling mechanism can comprise a plu-
rality of threaded fasteners 148 respectively extending
laterally through apertures 150 (e.g., openings) in corre-
sponding ones of the side walls 141 of the lower part 106
of the housing 102 and into corresponding threaded ap-
ertures 152 disposed in corresponding ones of the side
walls 138 of the upper part 104 of the housing 102, and
arranged such that advancement of the fasteners 148
into the threaded apertures 152 acts to pull the planar
surfaces 142 of the side walls 138 of the upper part 104
into engagement with corresponding ones of the planar
surfaces 144 of the side walls 141 of the lower part 106.
In one embodiment, threaded apertures 152 may be pro-
vided by side walls 138 of the upper part 104 (e.g., integral
therewith). In another embodiment, threaded apertures
152 may be provided by separate components (e.g., nuts
or bushings) that are pressed, welded, and/or otherwise
attached positioned into apertures 151 of the upper part
104 (e.g., positioned within lumen 112 when hand guard
100 is assembled).
[0035] Additionally, in some embodiments, the thread-
ed apertures 152 in the side walls 138 of the upper part
104 can be respectively disposed a first distance above
the lower edge 140 of the corresponding side wall 138
of the upper part 104, and the apertures 150 in the side
walls 141 of the lower part 106 can be respectively dis-
posed a second distance above the ledge 146 of the cor-
responding side wall 141. The first distance can be made
slightly greater than the second distance (e.g., greater
by a distance of approximately 8 thousandths of an inch
in one embodiment), such that advancement of the
threaded fasteners 148 into the threaded apertures 152
further acts to pull the lower edges 140 of the side walls
138 of the upper part 104 into a tight engagement with
the corresponding ledges 146 of the side walls 141 of
the lower part 106, thus ensuring a tight coupling of the
upper part 104 to the lower part 106.
[0036] In some embodiments, as shown in Fig. 3, ap-
ertures 150 may be implemented with countersinks 155.
In one embodiment, countersinks 155 may be offset
downward or otherwise (e.g., by approximately 8 thou-
sandths of an inch in one embodiment) such that upper
portions of heads 149 of threaded fasteners 148 contact
rail 113 and/or the lower part 106 before threaded fas-
teners 148 are fully screwed into threaded apertures 152
and fully seated within countersinks 155. Such contact
can provide compressive force to further secure upper

part 104 and lower part 106 together.
[0037] As illustrated in, e.g., Figs. 2 and 3, selected
ones or all of the side walls of the housing 102 can include
a pattern of vent holes 154 extending therethrough. The
vent holes 154 serve to reduce the weight of the hand
guard substantially, and can also serve both to cool the
barrel 24 of the rifle 10 during extended firing thereof,
thereby ensuring that the hand guard 100 remains cool
to the touch, and also to mount certain types of acces-
sories to the hand guard 100 (e.g., such as lighting device
190 in one embodiment). In various embodiments, ac-
cessories may be mounted directly to vent holes 154
(e.g., without requiring rail clamp 192 or other mounting
mechanisms).
[0038] Fig. 10 is an upper left side perspective view of
a receiver and barrel of an M4 rifle 10 (e.g., with rear
sight 14 removed), showing a second example embodi-
ment of a hand guard 200 in accordance with the present
disclosure mounted thereon, and Fig. 11 is an upper,
front, right side perspective view of the receiver, barrel
and second example hand guard 200 of Fig. 10, showing
an example accessory mounting bracket 201 mounted
on the right side thereof.
[0039] As can be seen from a comparison of the figures
respectively illustrating the first and second example
hand guards 100 and 200, the two example hand guards
100 and 200 differ in various ways such as, for example,
the mechanisms used to spread the lower part of the
hand guard and expansion collar apart from each other
so as load the assembly of the expansion collar and the
lower part of the housing of the hand guard in compres-
sion between the two radial surfaces 34 and 36 of the
rifle 10, coupling mechanisms and engagement surfac-
es, features in the side walls of the hand guard housing
that enable various accessory mounting brackets to be
coupled to it efficiently and reliably, and other features
further discussed herein.
[0040] Figs. 12 and 13 are upper, front, left side per-
spective and exploded perspective views of the second
example hand guard 200, respectively. As illustrated in
Figs. 12 and 13, the second example hand guard 200
can, like the first example embodiment 100 above, com-
prise an elongated tubular housing 202 having an upper
part 204, a lower part 206, opposite open ends 208 and
210, and a longitudinal lumen 212 configured to accom-
modate the gas tube 30 and intermediate portion 32 of
the barrel 24 of the rifle 10 longitudinally therein.
[0041] As illustrated in the cross-sectional view of the
housing 202 in Figs. 16 and 19A - 19C, the housing 202
can have a generally polygonal cross-section, and in the
particular embodiment illustrated, the housing 202 has
eight side walls, i.e., has a cross-sectional shape that is
octagonal. Of course, other cross-sectional shapes, in-
cluding round or annular, can also be used. At least one
of the side walls of the housing 202 can comprise an
integrally formed, longitudinal accessory mounting rail
213, such as specified in MIL-STD-1913 and commonly
referred to as a "Picatinny" rail, or as discussed below,
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a variation thereof. In the particular example embodiment
illustrated in Figs. 16 and 19A - 19C, two such integral
accessory mounting rails 213 are provided, i.e., one dis-
posed atop the top wall of the upper part 204 of the hous-
ing 202, and one disposed on the bottom wall of the lower
part 206 thereof.
[0042] As illustrated in Figs. 10 and 11, when the sec-
ond example hand guard 200 is installed on the receiver
12 of the rifle 10, a top rail 213 on the upper part 204 can
be disposed substantially level with another rail 270 (e.g.,
another longitudinal accessory mounting rail, such as an-
other Picatinny rail or other type of rail). Such positioning
of the rails 213 and 270 can advantageously enable var-
ious accessories to be mounted substantially in line with
each other on the rails 213 and 270 and/or enable such
accessories to be mounted across both rails 213 and 270
(e.g., using the mounting locations of both rails 213 and
270). As discussed above in connection with the first ex-
ample embodiment 100, one or more accessories can
be mounted on the rails 213 such as, for example, lighting
devices, sighting devices, and/or other types of devices.
[0043] In some embodiments, the upper part 204 can
include one or more protrusions 282 (e.g., one or more
flanges or individual protruding members) configured to
engage or overlie a front end portion of the receiver 12
(see, e.g., Figs. 10 - 12). For example, the protrusion 282
can extend over, rest upon, and/or push against various
external portions of the retainer 40. In some embodi-
ments, the lower part 206 can include one or more pro-
trusions 280 (e.g., implemented as one or more flanges
or individual protruding fingers) configured to engage or
contact the retainer (e.g., barrel nut) 40 (see, e.g., Figs.
12 and 13). For example, the protrusions 280 can rest
upon and/or push against the retainer 40. In various em-
bodiments, the protrusions 280 and/or the flanged portion
282 can be used to further secure the hand guard 200
to the rifle 10.
[0044] As illustrated in, e.g., Figs. 12, 13, 17A - 17E,
20A and 20B, the second example hand guard 200 also
comprises an expansion collar 214 disposed at one end
of the housing 202.The expansion collar 214 incorpo-
rates an expansion mechanism, described in more detail
below, that is configured to adjustably compress the ex-
pansion collar 214 and the lower part 206 of the housing
202 longitudinally between the radial surfaces 34 and 36
located at opposite ends of the intermediate portion 32
of the barrel 24, as described above. In the particular
embodiment illustrated in the figures, the expansion col-
lar 214 is shown disposed adjacent to the front end 208
of the housing 202, but as those of some skill in this art
will appreciate, this arrangement can be reversed, such
that the expansion collar 214 is disposed adjacent to the
rear end 210 of the housing 202.
[0045] Additionally, as illustrated in, e.g., Figs. 13 and
17A - 17E, the expansion collar 214 can include a pair
of longitudinal tongues 216 that can be slid into a com-
plementary recess in the adjacent open ends 208 or 210
of the housing 202 to generally align the collar 214 con-

centrically with the housing 202 and the lumen 212 there-
of.
[0046] As illustrated in, e.g., Figs. 13 and 20A, in one
embodiment, the expansion mechanism can comprise a
pair of longitudinally extending screws 218 (also referred
to herein as jack screws) respectively received in corre-
sponding ones of a pair of threaded apertures 217 re-
spectively contained in a corresponding pair of laterally
opposing stanchions 219 respectively attached to the in-
ner surfaces of the side walls 241 of the lower part 206.
In the particular example embodiment illustrated in the
figures, each of the two side wall stanchions 219 is at-
tached to a corresponding side wall 241 of the lower part
206 by a pair of threaded fasteners 221 that extend
through corresponding through-apertures in the adjacent
side wall 241 and into corresponding threaded apertures
in the stanchions 219. However, as those of some skill
will understand, the stanchions 219 can be coupled or
connected to the side walls 241 of the lower part 206
using other methods, such as brazing, welding, staking,
riveting, adhesive bonding and so on.
[0047] As illustrated in Figs. 17D and 20A, each of the
longitudinal tongues 216 of the expansion collar 214 in-
cludes a longitudinal bore 220 having an open side and
a bottom end surface 224. Each jack screw 218 has a
distal end that can be urged into abutment with an cor-
responding one of the bottom end surfaces 224 of the
longitudinal bores 220 by advancing the jack screw 218
in the threaded aperture 217 of the corresponding stan-
chion 219. Thus, as the screws 218 are advanced within
the threaded apertures 217 of the stanchions 219 (e.g.,
in an opposite direction as screws 118 of hand guard
100), the resulting longitudinal expansion of the hand
guard 200 causes the protrusions 280 to push against
the retainer 40 and thereby tighten the end 210 of the
hand guard 200 against the forward facing surface 36 of
the receiver 12 of the rifle 10.
[0048] As illustrated in, e.g., Figs. 13 and 20B, in some
embodiments, the expansion mechanism can further in-
clude a plurality of elongated compression members 228
that extend longitudinally from an end of the expansion
collar 214 opposite to the end of the housing 202 at which
the expansion collar 214 is disposed. As illustrated in Fig.
20B, the compression members 228 can include a first
end portion 230 that can comprise a material that can
compress and expand (e.g., being at least partially de-
formable, compressible, and/or expandable) while still
remaining relatively resilient, such as a rubber or poly-
urethane, which is disposed in a corresponding bore 232
(see, e.g., Fig. 17B) in the expansion collar 214, and an
opposite second end 234 that can comprise a relatively
harder bearing material, e.g., a metal, such as steel or
aluminum.
[0049] In some embodiments, the second example
hand guard 200 can be mounted on an associated rifle
10 in accordance with the following example mounting
method, in which it is assumed that the expansion collar
214 is mounted at the front end 208 of the housing 202
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and disposed adjacent to the front radial surface 34 of
the rifle 10, as illustrated in the example embodiment of
Figs. 10 and 11. However, as discussed above, this ori-
entation can be reversed, if desired.
[0050] First, the upper part 204 of the housing 202 is
removed from the lower part 206, which can be effected
in a manner described in more detail below. The longi-
tudinal tongues 216 of the expansion collar 214 are in-
serted into the front end 208 of the lower part 206 of the
housing 202 to form a loose assembly therewith. The
assembly of the expansion collar 214 and lower part 206
of the housing 202 is then mounted onto the lower surface
of the intermediate portion 32 of the rifle barrel 24 and
between the radial surfaces 34 and 36 disposed at the
opposite ends thereof, i.e., with the compression mem-
bers 228 of the expansion collar 214 disposed adjacent
to the rear-facing front surface 34 and the rear end 210
of the lower part 206 of the housing 202 disposed adja-
cent to the front-facing rear surface 36. In one embodi-
ment, the assembly of the expansion collar 214 and lower
part 206 of the housing 202 can be positioned around
(e.g., without touching) the intermediate portion 32 of the
rifle barrel 24 and rotated thereabout until the lower part
206 of the housing 202 is disposed below the rifle barrel
24.
[0051] As illustrated in Figs. 20A and 20B, the screws
218 are then advanced in their respective threaded ap-
ertures 217 in the stanchions 219 such that the distal end
of each screw 218 is disposed in abutment with corre-
sponding one of the bottom end surfaces 224 of the lon-
gitudinal bores 220 in the tongues 216 of the expansion
collar 214. As indicated by the arrows 236 in Figs. 20A
and 20B, further advancement of the screws 218 causes
the lower part 206 and the expansion collar 214 to spread
apart from each other longitudinally, thereby loading the
entire longitudinal assembly comprising the compression
members 228, the expansion collar 214, and the lower
part 206 of the housing 202, in compression between the
two radial surfaces 34 and 36, thereby firmly coupling
the longitudinal assembly firmly to the rifle 10.
[0052] As those of some skill will appreciate, this com-
pressive force results in a reactive longitudinal tensile
force being applied to the barrel 24 of the rifle 10, which,
unlike various prior hand guards, does not result in any
twisting or local deformations of the rifle barrel 24, and
therefore, does not adversely affect the accuracy of the
rifle 10. Any differences in the respective forces exerted
by the screws 218 are taken up by the plurality of com-
pression members 228, which compress or expand lo-
cally (e.g., effected by the resilient material of first end
portion 230) to ensure that the force exerted by the
screws 218 is substantially uniformly distributed among
the compression members 228 and on the adjacent end
of the bottom part 206 of the housing 202. Although such
compression and expansion is described as being effect-
ed by the material of the first end portions 230 of com-
pression members 228, such operation can also be pro-
vided by any component of the hand guard 200. For ex-

ample, in one embodiment, this function may be effected
by, for example, a spring comprising a part of the jack
screws 218 and/or other components adapted to com-
press and expand between the end 208 of the lower part
206 of the housing 202 and the rear-facing radial surface
34.
[0053] One of the many advantages provided by the
embodiments of the hand guard 100 and 200 of the
present disclosure is that the upper part 104 or 204 of
the housing 102 or 202 can be removed from the lower
part 106 or 206 of the housing 102 or 202, e.g., to gain
access to the gas tube 30 and/or the intermediate portion
32 of the barrel 24, without having to remove the lower
part 106 or 206 and the expansion collar 114 or 214 from
the rifle 10. As illustrated in, e.g., Figs. 13 and 16, this
can be effected in the case of the second example hand
guard 200 by the provision of a coupling mechanism for
releasably coupling the upper part 204 of the housing
202 to the lower part 206 thereof. Moreover, the lower
part 206 can remain tightly engaged with surfaces 34 and
36 (e.g., by longitudinal expansion) while the upper part
204 is removed. As a result, accessories installed on the
lower part 206 can remain attached and in alignment with
the rifle 10 while the upper part 204 is removed. Also,
any accessories installed onto the upper part 204 can
also remain attached and in alignment with the upper
part 204 when the upper part 204 is removed. Thus, if
the upper part 204 is subsequently re-attached to the
lower part 206, all accessories attached to the hand guard
200, whether mounted on the upper part 204 or the lower
part 206 will remain aligned and ready for use without
requiring further adjustment by the user.
[0054] In other embodiments, the locations and/or con-
figurations of the upper part 204 and/or lower part 206
can be changed. For example, in one embodiment, the
locations of the upper part 204 and lower part 206 can
be reversed such that upper part 204 is actually posi-
tioned below the lower part 206 while hand guard 200 is
installed on intermediate portion 32 of barrel 24. In such
an embodiment, the upper part 204 can be lowered down-
ward from rifle 10 (e.g., lowered down to the trigger side
of rifle 10) while lower part 206 remains installed (e.g.,
positioned on a top side of the rifle 10 and straddling the
intermediate portion 32 of the barrel 24). Indeed, in this
embodiment (and applicable to hand guard 100 and 200),
it is possible to omit the upper part 104/204 entirely and
install, for example, a grenade launcher or other compo-
nent in its place below the barrel 24 of the rifle 10. In
other embodiments, upper part 104/204 may be omitted
while lower part 106/206 is positioned on a bottom side
of the rifle 10 (e.g., to permit installation of any desired
apparatus in place of upper part 104/204 above barrel
24). In any case, omission of upper part 104/204 may
also permit the user to gain access to barrel 24, gas tube
30 (e.g., in some embodiments, gas tube 30 may not be
accessible while upper part 104/204 is removed), and/or
other portions of rifle 10 while lower part 106/206 remains
installed in a position on a bottom side or top side of rifle
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10.
[0055] As illustrated in, e.g., Figs. 13, 15B, 15C, and
15E, the upper part 204 of the housing 202 can include
a pair of laterally spaced, downwardly extending lateral
side walls 238, and inclined side walls 239 (e.g., inclined
approximately 45 degrees relative to side walls 238).
Each of side walls 238 include a generally planar exterior
surface 242 and a flange 243 (e.g., a downwardly pro-
jecting engagement surface extending over lateral side
walls 238). As illustrated in, e.g., Figs. 13, 14C, and 16,
the lower part 206 of the housing 202 can have a pair of
laterally spaced, upwardly extending lateral side walls
241, and inclined side walls 247 (e.g., inclined approxi-
mately 45 degrees relative to side walls 241). Each of
side walls 241 has a generally planar interior surface 244
and also an upper edge 245 (e.g., an upwardly projecting
engagement surface at the intersection of angulated fac-
es 255A-B). As illustrated in Figs. 16 and 19A - 19C, the
side walls 238 of the upper part 204 are positionable in-
side the side walls 241 of the lower part 206 such that
respective ones of the planar exterior surfaces 242 of the
side walls 238 of the upper part 204 are disposed in facing
opposition to corresponding ones of the planar interior
surfaces 244 of the side walls 241 of the lower part 206.
Moreover, flange 243 of upper part 204 may be brought
into contact with upper edge 245 of lower part 206.
[0056] As illustrated in, e.g., Figs. 12 and 13, the cou-
pling mechanism can comprise a plurality of threaded
fasteners 248 respectively extending laterally through
apertures 250 in corresponding ones of the side walls
241 of the lower part 206 of the housing 202 and into
corresponding threaded apertures 252 disposed in cor-
responding ones of the side walls 238 of the upper part
204 of the housing 202, and arranged such that advance-
ment of the fasteners 248 into the threaded apertures
252 acts to pull the planar surfaces 242 of the side walls
238 of the upper part 204 into engagement with corre-
sponding ones of the planar surfaces 244 of the side
walls 241 of the lower part 206. In one embodiment, the
threaded apertures 152 can be provided in the side walls
238 of the upper part 204 (e.g., integral therewith). In
another embodiment, the threaded apertures 252 can be
provided by separate components (e.g., nuts or bush-
ings) that are pressed, welded, and/or otherwise at-
tached positioned into corresponding apertures in the up-
per part 204 (e.g., positioned within the lumen 212 when
the hand guard 200 is assembled).
[0057] Additionally, in some embodiments, the thread-
ed apertures 252 in the side walls 238 of the upper part
204 can be disposed such that they are slightly higher
(e.g., offset by a distance of 8 thousandths of an inch in
one embodiment) than the apertures 250 in the side walls
241 of the lower part 206 when upper part 204 is inserted
into lower part 206 (e.g., when flanges 243 of upper part
204 are in contact with upper edges 245 of lower part
206 but before upper part 204 and lower part 206 have
been secured together). As threaded fasteners 248 are
advanced into the threaded apertures 252, the offset be-

tween apertures 250 and 252 causes flanges 243 of the
side walls 238 of the upper part 204 to be pulled into a
tight engagement with the upper edges 245 of the side
walls 241 of the lower part 206, thus ensuring a tight
coupling of the upper part 204 to the lower part 206.
[0058] As illustrated in Fig. 13, in some embodiments,
the apertures 250 can be implemented with frustoconical
countersinks. In one embodiment, the countersinks can
be offset downward or otherwise (e.g., by approximately
8 thousandths of an inch in one embodiment) such that
the upper portions of the heads of the threaded fasteners
248 contact the rail 213 and/or the lower part 206 before
the threaded fasteners 248 are fully screwed into the
threaded apertures 252 and fully seated within the cor-
responding countersinks. Such contact can provide com-
pressive force to further secure the upper part 204 and
the lower part 206 together.
[0059] As illustrated in, e.g., Figs. 12 and 13, selected
ones or all of the side walls of the housing 102 can include
a pattern of apertures 251 (e.g., in upper part 204) and
259 (e.g., in lower part 206). Apertures 251 and 259 re-
duce the weight of the second example hand guard 200
substantially, and also permit cooling of the barrel 24 of
the rifle 10 during extended firing thereof, thereby ensur-
ing that the hand guard 200 remains cool to the touch.
[0060] Additionally, as discussed below, apertures 251
and 259 may be used to implement elongated slots 254A-
B to define rails 289 which may be used to mount acces-
sories to the hand guard 200, e.g., such as, for example,
rails 262 illustrated in Figs. 10, 19A, and 19B, the acces-
sory mounting bracket 201 illustrated in Fig. 11, and/or
other accessories. In some embodiments, slots 254A
may be defined by apertures 251 in inclined side walls
239 of upper part 204 and upper edge 245 of lower part
206. In some embodiments, slots 254B may be defined
entirely by apertures 259 in inclined side walls 247 of
lower part 206.
[0061] Figs. 19A - 19C are cross-sectional views of the
second example hand guard 200, as seen along the lines
of the section 16 - 16 taken in Fig. 12, showing various
accessory and accessory bracket mounting features. As
discussed above and illustrated in Figs. 19A - 19C, at
least one of the side walls of the housing 202 can com-
prise an integral, longitudinal accessory mounting rail
213, such as specified in MIL-STD-1913 and commonly
referred to as a "Picatinny" rail. In the particular example
embodiment illustrated in the figures, the housing 202
includes two such integral accessory mounting rails 213,
viz., one disposed atop the top wall of the upper part 204
of the housing 202, and one disposed on the bottom wall
of the lower part 206 of the housing 202. In this regard,
each side of rails 213 include two angulated faces 253A-
B (see Figs. 19A-C) which subtend an angle θ of about
90 degrees, and the width w between the respective in-
tersection of the angulated faces 253A-B on either side
of each rail 213 is about 0.835 inches.
[0062] Additional side rails 289 may be provided with
"Picatinny rail" features, but having a substantially re-
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duced height relative to conventional Picatinny rails 213
(e.g., without the "neck" portion 256 of the conventional
Picatinny rail 213). In this regard, rails 289 include angu-
lated faces 255A-B and 255C-D provided on opposite
sides of lateral side walls 241 and proximate to slots
254A-B. Slots 254A (e.g., having perimeters defined by
apertures 251 in inclined side walls 239 of upper part 204
and upper edge 245 of lower part 206 as discussed) de-
fine angulated faces 255A (e.g., interior facing angulated
faces corresponding to portions of upper edge 245 of
lower part 206). Slots 254B (e.g., having perimeters de-
fined by apertures 259 in inclined side walls 247 of lower
part 206 as discussed) define angulated faces 255C
(e.g., interior facing angulated faces). External surfaces
of lateral side walls 241 may provide angulated faces
255B and 255D (e.g., exterior facing angulated faces).
[0063] Angulated faces 255A-B and 255C-D of rails
289 may exhibit the same angle θ and the same width w
as described for angulated faces 253A-B of rails 213.
However, as can be seen in Figs. 19A-C, the respective
outer surfaces 291 of rails 289 are generally coplanar
with the respective outer surfaces of the side walls 241
of the lower part 206. Thus, the "neck" portion 256 of the
conventional Picatinny rail 213 is eliminated in rails 289,
resulting in a lighter, narrower, easier-to-grip hand guard
200 without any sacrifice in accessory mounting capa-
bilities.
[0064] Fig. 18A is an upper, front, left side perspective
view of the example accessory mounting bracket 201
shown in Fig. 11, and Fig. 18B is an upper, front, right
side perspective view thereof. The bracket 201 can be
configured to mount, for example, a light 190 discussed
above in connection with Fig. 3. As illustrated in Fig. 18A,
in some embodiments, the mounting bracket 201 can
comprise two pairs of fingers 258A and 258B configured
to engage a Picatinny rail. In some implementations, the
pair of fingers 258A can be fixed on the bracket 201 and
the other pair of fingers 258B can be arranged to pivot
toward and away from the fixed pair 258A, for example,
by depressing the head of an actuating member 260 of
the type illustrated in Fig. 18B. As illustrated in Fig. 19C,
this arrangement enables the mounting bracket 201 to
be clamped to a side wall (e.g., as fingers 258A-B extend
through slots 254 and around side wall 241) of the hous-
ing 202 using the "reduced-height" Picatinny rail design
discussed above.
[0065] If desired, conventional Picatinny accessory
mounting rails 262 can be mounted on the outer surfaces
of the side walls of the upper and/or lower parts 204 and
206 of the hand guard housing 202 (e.g., mounted on
rails 289, using apertures 251 of upper part 204, using
apertures 259 of lower part 206, using apertures 261 in
lateral side walls 241, and/or others). As illustrated in the
figures, these can be mounted to corresponding ones of
the side walls using, for example, threaded fasteners 264
(e.g., see Figs. 19B-C), but it should be understood that
they can also be mounted to the housing 202 using other
fastening techniques, such as riveting, adhesive bonding

and the like.
[0066] As shown in Fig. 21, side walls 241 of lower part
206 include recesses 207. Recesses 207 may be used
to position various types of accessories, such as clamp
mounts and/or other devices, on hand guard 200. For
example, Fig. 21 illustrates a lighting device 290 (e.g., a
SureFire Scout Light in one embodiment) attached to a
clamp mount 292. Clamp mount 292 is more clearly
shown in the assembled view of Fig. 22 and the exploded
view of Fig. 23.
[0067] Clamp mount 292 may include a bolt 293, a first
clamp member 294, a roll pin 295, a second clamp mem-
ber 296, a washer 297, a split lock washer 298, and a
nut 299. Clamp mount 292 may be installed on a side
wall 241 using slots 254 in a similar manner as described
with regard to mounting bracket 201. For example, rota-
tion of nut 299 may cause first and second clamp mem-
bers 294 and 296 to be pulled toward each other to cause
at least a flange 296A of second clamp member 296 to
extend around side wall 241.
[0068] As shown in Fig. 22, when clamp mount 292 is
assembled, a shank 293A of bolt 293 is exposed. Re-
cesses 207 in side walls 241 may be configured (e.g.,
having substantially scalloped and/or rounded interior
surfaces complimentary to shank 293A) to receive shank
294A while clamp mount 292 is installed. Such engage-
ment of a recess 207 with shank 294A permits clamp
mount 292 to be conveniently and rapidly positioned at
one or more predetermined positions along (e.g., relative
to) side wall 241. Other configurations of recesses 207
and clamp mounts 292 may be used where appropriate.
[0069] A third example embodiment of a hand guard
300 and associated hand guard mounting assembly 302
in accordance with the present disclosure are illustrated
in the upper, front and left side perspective view of Fig.
24, wherein a receiver and rear stock of an associated
firearm are omitted for purposes of illustration. Fig. 25 is
an upper, front, left side perspective view of the third ex-
ample hand guard 300 of Fig. 24, in which the mounting
assembly 302, the barrel 24 and slip ring 40/328 of the
associated firearm, and an accessory mounting rail 304
coupled to a front end portion of a side wall of the hand
guard 300 have been omitted for purposes of illustration.
Figs. 26A - 26E are top plan, front end elevation, left side
elevation, rear end elevation, and bottom plan views of
the third example hand guard 300, respectively.
[0070] As can be seen in these figures, the third ex-
ample hand guard 300 includes many of the same fea-
tures present in the first and second example hand
guards 100 and 200 described above, in that it comprises
an elongated tubular housing 306 having open front and
rear ends 308 and 310, a central lumen extending be-
tween the two ends, and includes an upper surface that
comprises an elongated accessory mounting rail 312. As
in the above embodiments, the mounting rail 312 can
include a rearwardly extending "tail piece" or protrusion
314 that overlies a front portion the receiver (not illustrat-
ed) of the associated firearm and forms an continuation
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of a similar mounting rail disposed on the upper surface
of the receiver, as illustrated in the example embodiment
of, e.g., Fig. 10.
[0071] In the particular example embodiment illustrat-
ed, the tubular housing 306 can, in one embodiment,
comprise a single piece that is fabricated, for example,
as an extrusion of, e.g., an aluminum alloy, e.g., 6061,
that is subsequently machined to form such accessory
mounting features as transverse lands 316, grooves 318,
and various through-apertures 320 of desired shapes
and sizes. It can then, for example, be hard anodized
otherwise finished or coated to provide robust corrosion
protection. In some embodiments, the tubular housing
306 can be polygonal in cross-section, e.g., octagonal,
so as to provide a plurality of generally flat side walls for
the mounting of a variety of firearm accessories, or as
illustrated in Fig. 24, an accessory mounting rail 304,
such as a Picatinny rail, upon which an accessory, e.g.,
a light, a telescopic sight, or the like can be mounted.
[0072] Alternatively, the tubular housing 306 can com-
prise two or more components that are assembled to-
gether during manufacture (e.g., welded together), or as-
sembled together with, e.g., fasteners, to form the tubular
structure 306, such as the first and second hand guards
100 and 200 discussed above and illustrated in, e.g.,
Figs. 6 and 16, respectively.
[0073] Advantageously, housing 306 includes various
apertures 309 and 311 of differing sizes on 7 sides of the
octagonal shape of housing 306, and further includes
recesses 307 and rail 312. As a result, a variety of ac-
cessories and/or additional rails may be mounted to
housing 306 using apertures 309, apertures 311, recess-
es 307, and/or rail 312 in many convenient and flexible
orientations (e.g., around the entire perimeter of housing
306), for example, in accordance with the various tech-
niques described herein.
[0074] The third example hand guard 300 is coupled
to the associated firearm in a manner that differs from
the first and second hand guards 100 and 200 described
above. In particular, hand guard 300 is mounted using
the hand guard mounting assembly 302. As illustrated
in, e.g., Fig. 24, the mounting assembly 302 couples to
a rear end portion of the tubular housing 306 of the hand
guard 300. In particular, as will be seen from the discus-
sion below, the third example hand guard 300 is canti-
levered forwardly from a front end of the receiver of the
associated firearm (not illustrated) by the mounting as-
sembly 302, and through the agency of a barrel nut 326
of the firearm discussed below, such that the barrel 24
of the firearm is disposed concentrically within the lumen
of the tubular housing 306 and such that no contact is
made between the housing 306 and the barrel 24.
[0075] This type of mounting is particularly advanta-
geous in that, since no contact of any kind is made be-
tween the barrel 24 and the tubular housing 306 of the
hand guard 300, the hand guard 300 cannot exert any
undesirable bending or torsional stresses on the barrel
24 which could adversely affect the accuracy of the fire-

arm. In this regard, the hand guard 300 is permitted to
surround and "float" proximate to the barrel 24. As a re-
sult, even if the hand guard 300 receives external forces
(e.g., when pushed upwardly at the front end while sup-
ported from the ground or a structure), such forces will
not bias the barrel 24, and sighting accuracy can be main-
tained. As another example, thermal expansion of the
firearm will not cause the hand guard 300 to shift, thus
maintaining the accuracy of aiming devices attached to
the hand guard 300.
[0076] Fig. 27 is an enlarged partial cross-sectional
view of the third example hand guard 300 and the mount-
ing assembly 302 therefor in accordance with the present
disclosure, as seen along the lines of the section 27 - 27
taken in Fig. 24. In the particular example embodiment
of Fig. 27, the mounting assembly 302 comprises an an-
nular barrel nut interface 322 and a wedge ring 324, which
are both illustrated in more detail in Figs. 35A - 35D and
36A - 36D, respectively. Also seen in Fig. 27 are various
features with which the mounting assembly 302 interfac-
es, viz., a barrel nut 326 and a slip ring 328 (e.g., also
referred to as a "D ring" or "Delta ring", which in some
embodiments may be similar to slip ring 40 discussed
here), which are illustrated in more detail in Figs. 37A -
37D and 38A - 38D, respectively. The slip ring 328 is
biased forwardly on the barrel nut 326 and relative to the
receiver of the firearm by a slip-ring spring 330, which is
disposed concentrically within the slip ring 328 and about
the barrel nut 326 and retained in place by a snap ring
332, illustrated in Fig. 40.
[0077] As can be seen in, e.g., Fig. 27, the mounting
assembly 302 couples concentrically to a rear end portion
of the tubular housing 306, which is effected through a
plurality of threaded fasteners 334, each of which ex-
tends radially inward through corresponding through-
holes in the barrel nut interface 322 engages in corre-
sponding threaded receptacles 336, e.g., swage nuts,
retained in the tubular housing 306. Advantageously,
such radial orientation of fasteners 334 reduces the like-
lihood of them becoming loose during repeated or sus-
tained weapon fire (e.g., in contrast to certain prior lon-
gitudinally-secured hand guards which may be suscep-
tible to loosening in response to repeated forward and
rearward movement of the weapon during firing).
[0078] In the particular embodiment illustrated, three
fasteners 334 and corresponding receptacles 336, re-
spectively located on the two lateral sides and the bottom
side of the tubular housing 306, are used to couple the
mounting assembly to the tubular housing 306. In various
embodiments, the hand guard mounting assembly 302
may attach to the receiver of the host firearm first, and
then the tubular housing 306 may attach to the mounting
assembly 302, or alternatively, the mounting assembly
302 may attach to the tubular housing 306 first, then the
mounting assembly 302 may attach to the receiver of the
host firearm, whichever is more convenient.
[0079] Fig. 37A is an upper and left side perspective
view of the barrel nut 326 utilized in the host firearm and
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with which the example tubular housing 306 and hand
guard mounting assembly 302 interface. Fig. 37B is a
front end elevation view of the barrel nut 326, Fig. 37C
is a left side elevation view thereof, and Fig. 37D is a rear
end elevation view thereof. As may be seen in these fig-
ures, the barrel nut 326 comprises an elongated, annular
barrel portion 333, which is internally threaded to receive
complementary external threads on the host firearm, and
a flange 335 that extends radially outward disposed on
a front end thereof. As can be seen in, e.g., Figs. 37A -
37D, the flange 335 includes a front face 338, a rear face
340, a plurality of teeth (e.g., tines) 342 extending radially
outward from it, and a plurality of arcuate scallops 344
(e.g., also referred to as key ways) extending radially into
it and alternating with respective ones of the tines 342.
Also seen in, e.g., Figs. 37A and 37C is a circumferential
channel 346 within which the snap ring 332 that retains
the slip ring spring 330 is installed. The radial tines 342
and scallops 344 are arranged in a rotationally symmet-
rical fashion about a centerline of the flange 335 and
barrel nut 326, and hence about the centerline of the
barrel 24.
[0080] As discussed above in connection with Fig. 1A,
gas operated firearms of the types contemplated herein
employ a gas tube 30 (shown in dashed outline in, e.g.,
Figs. 30, 31) that conveys combustion gases from a port
in the barrel 24 located in a distal portion of the barrel 24
to the receiver of the firearm, which are used by compo-
nents in the receiver for the automatic actuation of the
firearm when it is fired. The gas tube 30, like the barrel
24 and barrel nut 326, extends forwardly from the center
of the receiver at a 12 o’clock position, i.e., disposed
above the centerline of barrel of the firearm. The scallops
344 in the flange 335 of the barrel nut 326 are semicircular
and have a diameter about the same as the gas tube 30.
Thus, as seen in, e.g., Figs. 37B and 37D, the gas tube
30 can be used as an "index" to orient the rotational po-
sition of the barrel nut 326 and the barrel 24 of the firearm
relative to its receiver by installing the barrel nut 326 such
that the gas tube 30 nests radially within one of the scal-
lops 344 of the flange 335. In this arrangement, a vertical
or sagittal plane 348 through the centerline of the barrel
24 bisects the gas tube 30, the barrel 24, the barrel nut
interface 322, the wedge nut 324, the barrel nut 326, and
the tubular housing 306. Additionally, it should be noted
that each of the foregoing structures are disposed con-
centric to the centerline of the barrel 24 in some embod-
iments.
[0081] Fig. 35A is an upper and left side perspective
view of a barrel nut interface 322 of the example hand
guard mounting assembly 302. Fig. 35B is a front end
elevation view of the barrel nut interface 322, Fig. 35C
is a left side elevation view thereof, and Fig. 35D is a rear
end elevation view thereof. As can be seen in these fig-
ures, the barrel nut interface 322 comprises a generally
annular structure having a flange 350 extending radially
inward at a rear end 352 thereof. The internal flange 350
of the barrel nut interface 322 defines a forward facing

transverse surface comprising a plurality of substantially
semicircular tabs 354 extending radially inward and sub-
stantially conforming in size, shape, and location to the
scallops 344 of the barrel nut 326.
[0082] As may be seen in, e.g., Fig. 35B, selected ones
of these tabs 354 include indentations 356 formed in the
forward facing surface of the tabs 354. The indentations
356 are configured to receive a corresponding one of the
tines 342 on the flange 335 of the barrel nut 326 longitu-
dinally, i.e., in a front-to-rear direction, in a manner de-
scribed in more detail below. In the particular embodi-
ment illustrated in Figs. 30 and 35B, there are four such
longitudinal indentations 356, each formed in a respec-
tive one of the tabs 354. In some embodiments, the
number of indentations 356 and/or the number of tabs
354 can be varied, including up to one indentation 356
per tab 354.
[0083] Also, as may be noted in Figs. 35B and 35D,
the flange 350 at the rear of the barrel nut interface 322
includes a cutout 358 configured to clear the gas tube 30
extending forwardly from the receiver at the 12 o’clock
position thereon. Additionally, as can be seen in, e.g.,
Figs. 35A and 35C, the barrel nut interface 322 includes
four circumferentially distributed, radially extending
threaded receptacles 360, each of which is configured
to receive a corresponding one of four set screws 374,
which, as described in more detail below, are used both
to retain the wedge ring 324 concentrically within the bar-
rel nut interface 322 and to advance the wedge nut 324
longitudinally toward the forward facing surface of the
flange 350 of the barrel nut interface 322. Similar to fas-
teners 334, the radial orientation of set screws 374 re-
duces the likelihood of them becoming loose during re-
peated or sustained weapon fire.
[0084] Fig. 36A is an upper and left side perspective
view of the wedge ring 324 of the example mounting as-
sembly 302. Fig. 36B is a front end elevation view of the
example wedge ring 324, Fig. 36C is a left side elevation
view thereof, and Fig. 36D is a rear end elevation view
thereof. The wedge ring 324 comprises a generally an-
nular structure that includes a central bore through which
the barrel 24 of the host firearm extends and an arcuate
space 362 in its circumfery that, like the cutout 358 in the
flange 350 of the barrel nut interface 322, is adapted to
clear the gas tube 30 when the wedge ring 324 is dis-
posed in its operating position.
[0085] As can be seen in Figs 36C and 36D, the wedge
ring 324 includes a rearward facing transverse surface
364 having a plurality of rearwardly extending lands 366
disposed thereon, each substantially conforming in size,
shape and location to one of the scallops 344 in the flange
335 of the barrel nut 326. In the particular example em-
bodiment illustrated, there are four rearwardly extending
lands 366 disposed in a bilaterally symmetrical relation-
ship relative to a sagittal plane of the wedge ring 324,
but as in the case of the indentations 356 in the flange
350 of the barrel nut interface 322, the number and an-
gular positions of the lands 366 can be varied within limits,
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such that they substantially align with a corresponding
one of the scallops 344 in the flange 335 of the barrel nut
326 when the wedge ring 324 is disposed in its clamping
position described below.
[0086] Additionally, the wedge ring 324 includes a plu-
rality, e.g., four, L-shaped mounting and clamping ad-
justment features 368 extending forwardly from a front
surface thereof. Each L-shaped feature 368 comprises
a plane 370 that is inclined relative to both the longitudinal
and radial directions and a radially extending leg 372
disposed forwardly of the inclined plane 370. As illustrat-
ed in, e.g., Fig. 32, the inclined plane 370 and radial leg
372 act in cooperation with a corresponding set screw
374 extending in a radial direction through a correspond-
ing one of the four threaded receptacles 360 in the sides
of the barrel nut interface 322 described above to: retain
the wedge ring 324 concentrically within the barrel nut
interface 322 and; when the set screws 374 are advanced
radially inward against corresponding ones of the inclined
planes 370, to urge the rearward facing transverse sur-
face 364 of the wedge ring 324 rearwardly, in the direction
of the arrow 377 in Fig. 32, and against the front face 338
of the flange 335 of the barrel nut 326 so as to clamp the
flange 335 firmly between the rearward facing surface
364 of the wedge ring 324 and the forward facing surfaces
of the tabs 354 of the barrel nut interface 322.
[0087] Thus, in one embodiment, the set screws 374
in the barrel nut interface 322 can be backed out of their
receptacles 360 until the body of the wedge ring 324 and
the tops of the radial legs 372 clear the ends of the set
screws 374. The wedge ring 324 can then be inserted
longitudinally forward in the barrel nut interface 322 such
that the wedge ring 324 is disposed generally concentri-
cally within the barrel nut interface 322, the arcuate space
362 in the circumfery of the wedge ring 324 is generally
aligned with cutout 358 the gas tube 30 in the rear end
of the barrel nut interface 322 and each of the inclined
planes 370 is disposed below a corresponding one of the
set screws 374. The set screws 374 can then be ad-
vanced radially within their respective receptacles 360 in
the barrel nut interface 322 until their ends contact a cor-
responding one of the inclined planes 370, at which point
the wedge ring 324 is retained concentrically within the
barrel nut interface 322 and the hand guard mounting
assembly 302 is prepared for assembly to the host fire-
arm.
[0088] A slip ring 328 of a type employed on the host
firearms contemplated herein is illustrated in the upper
and left side perspective view of Fig. 38A. Fig. 38B is a
front end elevation view of the slip ring 328, Fig. 38C is
a left side elevation view thereof, and Fig. 38D is a rear
end elevation view thereof. As can be seen in the figures,
the slip ring 328 comprises an annular, generally frusto-
conical structure having a stepped circumferential sur-
face. As can be seen in, e.g., Figs. 38B and 38D, the slip
ring 328 includes a notch 329 similar to the cutout 358
in the rear end of the barrel nut interface 322 and the
arcuate space 362 in the circumfery of the wedge ring

324 that is configured to clear the gas tube 30 (shown in
dashed outline) extending forwardly from the receiver of
the host firearm.
[0089] The slip ring spring 330 used to bias the slip
ring 328 forwardly on the barrel nut 326 is illustrated in
the upper and left front perspective, left side elevation,
rear end views thereof of Figs. 39A - 39C, respectively,
and Fig. 40 is a front end elevation view of a snap ring
332 used to retain the slip ring spring 330 on the barrel
nut 326 and behind a flange at the front end of the slip
ring 328.
[0090] Following is a description of an example method
for attaching the hand guard 300 to a host firearm using
the example hand guard mounting assembly 302. In this
example, it is assumed that a barrel 24, barrel nut 326,
and slip ring 328 extend longitudinally forward from a
receiver of the host firearm. In this regard, the hand guard
300 may be attached to the firearm without requiring re-
moval of slip ring 328.
[0091] An elongated tubular housing 306 having a lu-
men extending between opposite ends of the housing of
the type described above and illustrated in, e.g., Figs.
26A - 26E, is provided. As discussed, in some embodi-
ments, the hand guard mounting assembly 302 is cou-
pled to a rear end portion of the housing 306, using, e.g.,
a plurality of radially extending fasteners 334 (e.g., ex-
tending radially inward toward the barrel 24 of the firearm)
of the type described herein.
[0092] A distal end of the barrel 24 of the firearm is
then inserted through the rear end of the mounting as-
sembly 302 and into the lumen of the tubular housing
306 such that the rear end 352 of the barrel nut interface
322 is disposed in flush abutment with a front end of the
slip ring 328 of the firearm (see Figs. 27 and 33), the
barrel 24 is disposed concentrically within the lumen of
the housing 303, and the gas tube 30 of the firearm is
disposed within the cutout 358 in the rear end 352 of the
barrel nut interface 322 and the arcuate space 362 in the
circumfery of the wedge nut 324.
[0093] The mounting assembly 302 is then advanced
longitudinally rearward against the slip ring 328 and the
bias of the slip ring spring 330 such that the tabs 354 of
the barrel nut interface 322 pass through respective ones
of the scallops 344 of the flange 335 of the barrel nut
326, the rear face 340 of the flange 335 on the barrel nut
326 is disposed forward of the forward facing surface of
the tabs 354 on the barrel nut interface 322, and the front
face 338 of the flange 335 is disposed rearward of the
rearward facing surface 364 of the wedge ring 324.
[0094] The mounting assembly 302 is the rotated cir-
cumferentially relative to the receiver of the firearm (e.g.,
rotated around the barrel 24) until the accessory mount-
ing rail 312 on the upper surface of the tubular housing
306 is aligned substantially perpendicular to a sagittal
plane 348 extending through a centerline of the barrel 24
of the firearm, the tines 342 on the flange 335 of the barrel
nut 326 are aligned radially with corresponding ones of
the indentations 356 in the forward facing surfaces of the
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tabs 354 of the barrel nut interface 322, and lands 366
on the rearwardly facing surface 364 of the wedge ring
324 are aligned radially with corresponding ones of the
scallops 344 in the flange 335 of the barrel nut 326.
[0095] At this point, the rearward force applied to
mounting assembly 302 against the slip ring 328 can be
relaxed so as to allow the bias of the slip ring spring 330
to urge the mounting assembly 302 longitudinally forward
until tines 342 on the flange 335 of the barrel nut 326 are
received within corresponding ones of the indentations
356 in the forward facing surfaces of the tabs 354 of the
barrel nut interface 322, and lands 366 on the rearwardly
facing surface 364 of the wedge ring 324 are received
longitudinally within corresponding ones of the scallops
344 in the flange 335 of the barrel nut 326, thereby locking
the mounting assembly 302 and tubular housing 306
against any further, undesirable rotation relative to the
barrel 24 and/or the receiver of the firearm. For example,
Fig. 34 illustrates barrel nut interface 322, wedge ring
324, and barrel nut 326 in a locked position.
[0096] The set screws 374 in the barrel nut interface
322 can then be tightened in a radially inward direction
and against corresponding ones of the inclined planes
370 of the wedge ring 324, thereby clamping the flange
335 of the barrel nut 326 firmly between the rearward
facing surface 364 of the wedge ring and the forward
facing surfaces of tabs 354 of the barrel nut interface
322. As discussed above, when the flange 335 of the
barrel nut has been firmly clamped between the opposing
surfaces of the wedge ring 324 and the barrel nut inter-
face 322, the hand guard 300 is cantilevered forwardly
from the front of the receiver of the firearm, with the barrel
24 disposed concentrically within the lumen of the tubular
housing 306, and as discussed above, is prevented from
moving, either longitudinally or rotationally relative to the
barrel 24 or receiver.
[0097] As discussed above, in some embodiments, the
tubular housing 306 can provide one or more generally
flat side walls for the mounting of a variety of firearm
accessories, or as illustrated in Fig. 24, an accessory
mounting rail 304, such as a Picatinny rail, upon which
a firearm accessory, e.g., a light, a telescopic sight, or
the like can be mounted. Fig. 41 is a partial top plan view
of accessory mounting rail 304 shown mounted to the
example hand guard 306 of Fig. 24 in accordance with
the present disclosure, as seen along the lines of the
section 41 - 41 taken therein. Fig. 42A is a top plan view
of the example accessory mounting rail 304, Fig. 42B is
a left side elevation view thereof, Fig. 42C is a bottom
plan view thereof, and Fig. 42D is a right side elevation
view thereof.
[0098] As can be seen in these figures, the example
accessory mounting rail 304 comprises an elongated
body 381, which in one embodiment, can comprise an
extrusion, that is coupled to the associated tubular hous-
ing 306 by means of a pair of fasteners 382 (e.g., quarter
turn or half turn fasteners in some embodiments) that
extend into corresponding apertures 320 in the housing

306.
[0099] Fig. 43A is a cross-sectional view of the acces-
sory mounting rail 304 and an example fastener 382 used
to fasten it to the example hand guard 300, as seen along
the lines of the section 43 -43 taken in Fig. 42C. Fig. 43B
is a cross-sectional view of the accessory mounting rail
304 and the example fastener 382, as seen along the
lines of the section 43 -43 taken in Fig. 42C while the
accessory mounting rail is attached to the housing 306
of hand guard 300. Fig. 44A is a top plan view of the
fastener 382, Fig. 44B is a left side elevation view thereof,
and Fig. 44C is a bottom plan view thereof.
[0100] As can be seen in these figures, the fastener
382 comprises a shaft 383 rotatably retained within a
bore extending through the body 381 of the accessory
mounting rail 304. As illustrated in Figs. 42D and 43, each
shaft 383 can be rotatably retained in the body 381 of
the rail 304 by a set screw 384 having a ball bearing 385
rollably disposed at an internal end thereof to permit easy
rotation of the shaft 383 within its associated bore. The
fastener 382 is provided with a head 386 formed at a
proximal end of the shaft 383, and the head 386 includes
a recess 387 configured to receive a tool for turning the
shaft 383. In the particular embodiment illustrated in the
figures, the recess 387 comprises a narrow slot having
an arcuate bottom that is adapted to receive the edge of
a coin, such as a dime, penny, nickel, and/or quarter,
and/or a screwdriver. An oval shaped foot 388 is fixed
against rotation relative to the shaft 383 at a proximal
end thereof by, e.g., a roll pin 390.
[0101] In some embodiments, the installation of the rail
380 on the tubular housing 306 of the hand guard 300
involves aligning the long dimension of the heads 386
and the oval feet 388 of the fasteners 382 along the long
dimension of the body 381. In this configuration, the rail
304 is placed at the desired longitudinal position on a flat
surface of the tubular housing 306 and respective ones
of the oval feet 388 of the fasteners 382 are inserted
through corresponding apertures 320 in the housing 306.
The heads 386 of the fasteners 382 are then turned until
the heads 382, and hence the oval feet 388 of the fas-
teners are disposed perpendicular to the long axis of the
body 381, and the upper surfaces of the oval feet 388
are engaged with the inner wall surfaces of the housing
306. As shown in Figs. 43A-B, in some embodiments, a
Belleville disk spring 391 may be provided to bias the
fastener 382 outward (e.g., by pushing head 386 down-
ward against an inside surface 305 of housing 306 in Fig.
43B), to clamp on to housing 306.
[0102] Fig. 45 is an upper, front, left side perspective
view of another example hand guard 400 of a type similar
to that of Fig. 24, in accordance with the present disclo-
sure. As may be seen in Fig. 45, the example hand guard
400 includes many of the same features and mounting
capabilities as the third example hand guard 300 de-
scribed above, except that it has a housing 406 that is
shorter in length than housing 306, and therefore adapted
to firearms having shorter barrels 24, e.g., an M4 carbine
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rifle. Accordingly, the various hand guards of the present
disclosure may be modified as appropriate for use with
various types and lengths of weapons. Moreover, any of
the various features set forth in the present disclosure
(e.g., with regard to the various hand guards and mount-
ing hardware) may be combined with each other, in whole
or in part, as may be desired for various applications.
[0103] The foregoing description is presented so as to
enable any person skilled in the art to make and use the
invention. For purposes of explication, specific nomen-
clature has been set forth to provide a thorough under-
standing of the disclosure. However, it should be under-
stood that the descriptions of specific embodiments or
applications provided herein are provided only by way of
some example embodiments of the invention, and not by
way of any limitations thereof. Indeed, various modifica-
tions to the embodiments will be readily apparent to those
skilled in the art, and the general principles defined herein
can be applied to other embodiments and applications
without departing from the scope of the invention. Thus,
the present invention should not be limited to the partic-
ular embodiments illustrated and described herein, but
rather, should be accorded the widest possible scope
consistent with the principles and features disclosed
herein.

Claims

1. A hand guard for a firearm of a type that includes a
barrel and a barrel nut extending longitudinally for-
ward from a receiver of the firearm, the hand guard
comprising:

an elongated tubular housing having a lumen
extending between opposite ends of the hous-
ing;
a mounting assembly coupled concentrically to
a rear end portion of the housing, the mounting
assembly including a pair of opposing trans-
verse surfaces respectively disposed on oppo-
site sides of a transverse flange located on a
front end of the barrel nut, at least one of the
transverse surfaces being longitudinally move-
able toward the other transverse surface so as
to clamp the flange firmly between the two trans-
verse surfaces and such that the barrel of the
firearm is disposed concentrically within the lu-
men of the housing; and
a mechanism for adjustably urging the at least
one transverse surface longitudinally toward the
other transverse surface.

2. The hand guard of claim 1, wherein:

the flange of the barrel nut includes at least one
tine extending radially outward from it, and
a forward facing one of the transverse surfaces

comprises a barrel nut interface and includes at
least one indentation configured to receive the
at least one tine longitudinally therein, or where-
in:

the flange of the barrel nut includes at least
one scallop extending radially into it; and
a rearward facing one of the transverse sur-
faces comprises a wedge ring and includes
at least one rearwardly extending land con-
figured to engage longitudinally within the
at least one scallop.

3. The hand guard of claim 1, wherein the urging mech-
anism comprises:

an inclined plane disposed in front of a rearward
facing one of the transverse surfaces; and
a radially extending set screw disposed above
the inclined plane and arranged to urge the rear-
ward facing transverse surface longitudinally to-
ward the other transverse surface when an end
of the set screw is radially advanced against the
inclined plane.

4. The hand guard of claim 1, wherein the tubular hous-
ing comprises an extrusion, and/or comprises an alu-
minum alloy, and/or includes at least one side wall
defining a firearm accessory mounting rail, and/or is
polygonal in cross-section.

5. The hand guard of claim 4 wherein the tubular hous-
ing has a generally octagonal cross-section.

6. The hand guard of claim 1, wherein
the tubular housing includes at least one radially ex-
tending threaded aperture disposed in the rear end
portion thereof, and
the mounting assembly is coupled to the tubular
housing by at least one threaded fastener extending
radially through the mounting assembly and into the
at least one threaded aperture.

7. A method for attaching a hand guard to a firearm of
a type that includes a barrel, a barrel nut, and a for-
wardly biased slip ring extending longitudinally for-
ward from a receiver of the firearm, the method com-
prising:

providing an elongated tubular housing having
a lumen extending between opposite ends of
the housing and defining at least one accessory
mounting rail on an upper surface thereof; and
coupling a hand guard mounting assembly to a
rear end portion of the housing, the hand guard
mounting assembly including:

an annular barrel nut interface having a
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flange extending radially inward at a rear
end thereof;
the flange defining a forward facing surface
comprising at least one tab extending radi-
ally inward and conforming in size, shape
and location to at least one scallop extend-
ing radially inward into a flange located on
a front end of the barrel nut;
the forward facing surface of the at least one
tab having at least one indentation config-
ured to receive a tine extending radially out-
ward from the flange longitudinally therein;
and
a wedge ring disposed concentrically within
the barrel nut interface,
the wedge ring defining a rearward facing
surface having at least one rearwardly ex-
tending land disposed thereon,
the at least one land conforming in size,
shape and location to the at least one scal-
lop of the flange, and
at least one inclined plane disposed on the
wedge ring in front of the rearward facing
surface and below at least one radially ex-
tending set screw disposed in the barrel nut
interface.

8. The method of claim 7, further comprising:

inserting a distal end of the barrel of the firearm
through a rear end of the mounting assembly
and into the lumen of the tubular housing such
that
the rear end of the barrel nut interface is dis-
posed in abutment with a front end of the slip
ring of the firearm and
the barrel is disposed concentrically within the
lumen;
advancing the mounting assembly longitudinally
rearward against the bias of the slip ring such
that
the at least one tab of the barrel nut interface
passes through the at least one scallop of the
flange of the barrel nut,
a rear face of the flange of the barrel nut is dis-
posed forward of the forward facing surface of
the tabs of the barrel nut interface, and
a front face of the flange is disposed rearward
of the rearward facing surface of the wedge ring;
rotating the mounting assembly circumferential-
ly relative to the receiver of the firearm until
the accessory mounting rail on the upper surface
of the tubular housing is aligned substantially
perpendicular to a sagittal plane extending
through a centerline of the barrel of the firearm,
the at least one tine on the flange of the barrel
nut is aligned radially with the at least one in-
dentation in the forward facing surface of the at

least one tab of the barrel nut interface, and the
at least one land on the rearwardly facing sur-
face of the wedge ring is aligned radially with
the at least one scallop of the flange of the barrel
nut, and
allowing the bias of the slip ring to urge the
mounting assembly longitudinally forward until
the at least one tine is received longitudinally
within the at least one indentation, and
the at least one land is received longitudinally
within the at least one scallop.

9. The method of claim 8, further comprising advancing
the at least one set screw in the barrel nut interface
in a radially inward direction and against the at least
one inclined plane of the wedge ring and thereby
clamping the flange of the barrel nut firmly between
the rearward facing surface of the wedge ring and
the forward facing surface of the barrel nut interface.

10. The method of claim 7, wherein the coupling com-
prises:

providing at least one receptacle for a fastener
in a rear end portion of the tubular housing; and
advancing at least one fastener through an ap-
erture in the barrel nut interface and into the at
least one fastener receptacle of the tubular
housing.

11. The method of claim 7, further comprising coupling
an accessory mounting rail to a longitudinal surface
of the tubular housing.

12. The method of claim 11 wherein the accessory
mounting rail comprises a Picatinny rail.

13. The method of claim 11, wherein the coupling com-
prises using at least one a quarter turn fastener.

14. The method of claim 13, wherein the at least one
quarter turn fastener comprises:

a shaft rotatably retained within a bore through
the accessory mounting rail;
a generally planar head formed at a proximal
end of the shaft, the head including an indenta-
tion configured to receive a tool for turning the
shaft; and
an oval shaped foot fixed against rotation at a
proximal end of the shaft.

15. The method of claim 14, wherein the indentation is
configured to receive the edge of a coin.
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