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FI REARM HAVI NG REMOVABLE  MODULES

This application clainms the benefit of US. Application No.
60/ 849,957, filed OCctober 6, 2006 incorporated by reference

herein, it its entirety.
BACKGROUND
1. Field
The di scl osed embodi nent s relate to firearns and, nor e

particularly, to a firearm having a renovable hand guard.
2. Brief Description of Earlier Devel opnents

There is a demand from operators that firearns, such as
automati c and sem -automati c rifles, have i ncreased
versatility al | owi ng use of the firearm in different

condi ti ons. For exanple, operation desire to nount and swtch
between different accessory or peripheral devices to automatic
and sem -automatic rifles that aid operator use of the firearm
on di fferent condi ti ons. In addi tion to hei ght ened
versatility, operators desire robust construction and ease of
operability and rmai ntenance al | owi ng the firearm to be
versatile while being easy to use and having mninmm
mai nt enance needs even when undergoing harsh wuse in harsh
conditions such as high humdity or high dust. Convent i onal

firearms have not successfully satisfied the demands and
desires of operators. US Patent No. 5,824,943 dated Cctober

20, 1998, discloses an exanple of a conventional self |oading
rifle wth a gas pressure | oadi ng arrangenent . The
conventi onal gas pressure | oadi ng arr angenent di scl osed
includes a gas cylinder fluidly connected to the bore of the

rifle barrel, and a gas piston received in the gas cylinder to
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define a gas chanber. The gas chanber is readily susceptible
to fowing resulting in stoppage of the firearm The
exenpl ary enbodi nent s of the firearns di scl osed herein
overcone the problens of conventional firearms as wll Dbe

further described bel ow.
SUMMARY OF THE EMBODI MENTS

In accordance wth one exenplary enbodinent, a sem-autonmatic

or automatic rifle is provided. The rifle has a receiver

having a receiver franme, a barrel renovably connected to the
receiver frane and a cover coupled to the barrel . A renovable
hand guard section extends over and generally surrounds the
barrel, the hand guard has at least two renovable hand guard
section pieces renovably and independently connected to the
receiver. The renovable hand guard pieces has a |locating
feature adapted to engage wth the cover and |ocate the at
least two pieces relative to the cover. The Ilocking collar
mounted to the barrel and is adapted to renovably position and
lock the at least two pieces relative to the receiver frane
and the barrel. The at Jleast two pieces float in position

relative to the barrel.

In accordance wth another exenplary enbodi nent, a semi-
automatic or automatic rifle is provided. The rifle has a
receiver having a receiver frane, a barrel renpvably connected
to the receiver frane and a cover coupled to the barrel . A two
pi ece renovable hand guard section extends over and generally
surrounds the barrel, the two piece renovable hand guard
section renovably connected to the receiver. The two piece
renmovabl e hand guard section has locating features adapted to
engage wth the cover and locate the two piece hand guard
relative to the cover. The barrel has a locking collar adapted
to renovably position and lock the tw piece renpvable hand

guard section relative to the receiver frane and the barrel
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The two piece renovable hand guard floats in position relative

to the barrel

In accordance wth another exenplary enbodi nent, a semi-
automatic or automatic rifle is provided. The rifle has a
receiver having a receiver frame and a barrel connected to the
receiver frame. An indirect gas operating system has a gas
block and a novable piston, the gas block coupled to the
barrel, the gas block in fluid conmunication wth the barrel,

t he nmovable piston in communication wth the gas block. A
cover is coupled to the barrel wth a renovable hand guard
section extending over and generally surrounds the barrel, the
renovabl e hand guard section renovably connect ed to the
receiver. The renovable hand guard section has a |locating
feature adapted to engage with the cover and |ocate the hand
guard relative to the cover. A locking feature is adapted to
removably position and |lock the renovable hand guard section
relative to the receiver frane and the barrel . The renovable

hand guard floats in position relative to the barrel.

In accordance wth another exenplary enbodi nent, a semi-
automatic or automatic rifle is provided. The rifle has a
receiver having a receiver frame and a barrel connected to the
receiver frame. An indirect gas operating system has a gas
block and a novable piston, the gas block coupled to the
barrel, the gas block in fluid conmunication wth the barrel,

the piston in comunication wth a cylinder wthin the gas
bl ock. The cylinder and the piston are renovable from a front

of the firearm w thout disassenbly of the firearm A cover is

coupled to the barrel . A renovable hand guard section extends
over and generally surrounds the barrel, the renovable hand
guard section renmovabl y connect ed to the receiver. The

renmovabl e hand guard section has a locating feature adapted to
engage with the cover and locate the hand guard relative to

the cover. A locking feature is adapted to renovably position
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and lock the renpvable hand guard section relative to the
receiver frame and the barrel . The renovable hand guard floats

in position relative to the barrel.

In accordance wth another exenpl ary  enbodi nent, a sem -
automatic or automatic rifle is provided. The rifle has a
receiver having a receiver frame and a barrel connected to the
receiver frame. An indirect gas operating system has a gas
block and a novable piston, the gas block coupled to the
barrel, the gas block in fluid comrunication wth the barrel,

the piston in comunication wth a cylinder wthin the gas
bl ock. The cylinder and the piston renovable from a front of

the firearm w thout disassenbly of the firearm The cylinder

has an exhaust port on a side of the cylinder in fluid
comruni cation wth a port in a side wall of the gas block.
Exhaust gas is expelled from a side wall of the gas block and
offset froma sight line of the firearm

BRI EF DESCRI PTION OF THE DRAW NGS

The foregoing aspects and other features of the exenplary
enbodi nents are explained in the following description, taken

in connection with the acconpanying draw ngs, wherein:

Fig. 1 is a side elevation view of an autonmatic firearm
i ncor porating feat ures in accordance W th an exenpl ary

enbodi nent ;

Fig. 2 is an exploded isonmetric view of the automatic firearm

shown in Fig. 1;

Fig. 3A is an isonetric view of the front sight section of the

firearm shown in Fig. 1;
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Fig. 3B is a partial section view of the front sight shown in

Fig. 3A

Fig. 3C is a front view of the front sight shown in Fig. 3A
Fig. 3D is a bottom view of the front sight shown in Fig. 3A
Fig. 3E is a section view of the front sight shown in Fig. 3A

Fig. 3F is a partial section view of the front sight shown in

Fig. 3A

Fig. 3G is a partial section view of the front sight shown in

Fig. 3A

Fig. 4 is a partial side elevation view of the automatic

firearm shown in Fig. 1 having an alternate enbodinent sight;

Fi g. BA is a partial section side view of the alternate

enbodi ment sight shown in Fig. 4;

Fig. 5B is a partial section front view of the alternate

enbodi ment sight shown in Fig. 4;

Fig. 6 is a elevation view of a barrel assenbly of the

automatic firearm shown in Fig. 1;

Fig. 7 is a partial section view of the barrel assenbly shown

in Fig. 6;

Fig. 8A is a front view of a barrel nut;

Fig. 8B is a section view of a barrel nut;

Fig. 9A is a front view of a barrel nut collar;
Fig. 9B is a section view of a barrel nut collar;
Fig. 10A is an elevation view of an upper receiver;

Fig. 10B is a front view of an upper receiver;
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Fig. 10C is a partial section view of an upper receiver;
Fig. IlAis a bottom view of an upper hand guard;

Fig. 11B is a side view of an upper hand guard;

Fig. lie is a top view of an upper hand guard;

Fig. HD is an end view of an upper hand guard;

Fig. 12A is a side view of a |ower hand guard,

Fig. 12B is a top view of a |lower hand guard;

Fig. 12C is an end view of a |ower hand guard;

Fig. 13A is an end view of an end cap;

Fig. 13B is a section view of an end cap;

Fig. 14A is an end view of an alternate enbodi ment sight;
Fig 14B is a side view of the alternate enbodi nent sight;

Fig 14C is an isonetric view of the alternate enbodi nent

si ght;

Fig 14D is an isonetric view of the alternate enbodi nent sight

with the cylinder renoved;

Fig. 15 is an isonetric view of a gas block in accordance wth

an exenpl ary enbodi nent;

Fig 16A is a front view, partially in section of the alternate

enbodi ment sight with the cylinder renoved,

Fig IBPB is a side view, partially in section of the alternate

enbodi ment sight with the cylinder renoved,

Fig 16C is a rear view, partially in section of the alternate

enbodi ment sight with the cylinder renoved,
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Fig. 17A is a side view of a gas block in accordance wth

anot her exenplary enbodi nent;

Fig. 17B is a partial section view of the gas bl ock;
Fig. 17C is a partial section view of the gas bl ock;
Fig. 17D is a partial view of the gas bl ock;

Fig. 17E is a partial section view of the gas bl ock;
Fig. 18 is an isonmetric view of a take down pin;
Fig. 19 is an isonetric view of a gas cylinder;

Fig. 20A is an top view of the gas cylinder; and

Fig. 20B is a section view of the gas cylinder.

[0057] DETAILED DESCRI PTION OF THE EXEMPLARY EMBCDI MENT (S)

Referring to Fig. 1, there is shown, a side elevation view of
an automatic firearm 20 capable of automatic or sem autonatic

fire incorporating features in accordance wth an exenplary

enbodi nent. Although the present invention wll be described
with reference to the enbodinents shown in the draw ngs, it
should be wunderstood t hat the present invention can be
enbodied in many alternate forns of enbodinents. |In addition,

any suitable size, shape or type of elenents or materials

could be used.

Firearm 20 is illustrated as generally having what is known
generally as a "black rifle" configuration. The black rifle
configuration being the famly of rifles developed by Eugene
Stoner, for exanple, such as an MTM (available from Colt
Def ense, LLC) or M6 type automatic firearm configuration.

However, the features of the disclosed enbodinents, as wll be

descri bed below, are equally applicable to any desired type of
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automatic firearm Firearm 20 may have operational features
such as di scl osed in Uni t ed St at es Pat ent s 5,726, 377,

5, 760, 328, 4,658, 702 and 4, 433, 610, and patent applications

Seri al No. 60/ 564, 895; 10/ 836, 443 filed respectively on
4/ 23/ 04 and 4/30/04, all of which are hereby incorporated by
reference herein in their entirety. The firearm 20 and its
sections descri bed in greater det ai | bel ow is nerely
exenpl ary, and in alternate enbodinents the firearm 20 may
have other sections, portions or systens. For exanple the
firearm 20 may also include one or nore features described and
shown in US Application No. 60/772,494, filed February o9,
2006, (Attorney Docket No.: 879P012453-US (-#1) ; and/or, U.S.

Application No. 11/ 231, 063, filed Sept enber 19, 2005,
(At torney Docket No. 879P011966- US (PAR) ; and/ or u. S
Application No. 11/339,187, filed January 25, 2006, (Attorney
Docket  No. 879P012072-US(PAR) , and/or U S. Application No.

11/ 352, 036, filed February 9, 2006, (Attorney Docket No.
879P011843- US(1 01) all  of which are hereby incorporated by

reference in their entirety.

In the exenplary enbodinment, firearm 20 may incorporate a
renovable hand guard 30 having upper hand guard 44 and | ower
hand guard 46, a receiver section 32 having upper receiver 36
and lower receiver 38 a barrel 14, stock 34, rear sight 40
and front sight 42. Hand guard 30 may further incorporate vent
hol es, ribbing, heat shields or double heat shields and liners
to facilitate ~cooling of the barrel 14 while keeping hand
guard 30 at a tenperature sufficient for an operator to hold
the hand guard. In the enbodinment shown, hand guards 44, 46
are shown as renovable hand guards nounted to the barrel

assenbly 14 where the top rail on the hand guard 44 is aligned
with the upper receiver rail (see Figs. 1 and 4). Although
hand guards 44, 46 my be nmade from any suitable nmaterial,

such as netal, it should be noted that any suitable material
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such as plastic, conposites or any suitable conbination of
materials may be provided. Hand guard 30 may have features
such as disclosed in United States Patents 4,663,875 and
4,536,982, both of which are hereby incorporated by reference
herein in their entirety. In the exenplary enbodinment, hand
guard 30 may have an alum num shell and having vent holes and

external ribbing. Hand guard 30 nay be ergonomically sized to

allow a wuser to confortably grip the guard. In alternate
enbodi ments, nmultiple shells, inner ribbing, heat shields or
double heat shields and liners to facilitate cooling of the

barr el 14 while keeping hand guard 30 at a tenperature
sufficiently low for an operator could be provided. In
alternate enbodinents, renovable and relocatable rails my be
provided on hand guard 30 and may be permanently nounted or
renovably nmounted and be renovable or noveable to different

| ocations on hand guard 30. The rails and nounting system to
the hand guard may be substantially simlar to rails described
in US Pat ent application Seri al No. 11/ 113, 525 filed
4/ 25/ 05, which is incorporated by reference herein in its
entirety. In alternate enbodinments, rails may be in
different locations wth different sizes. Hand guard 30 and
receiver section 32 may be configured to support such rails as
a "Piccatiny Rail" configuration as described in Mlitary
Standard 1913, which is hereby incorporated by reference
herein in its entirety. The rails my be nade from any

suitable nmmterial such as hard coat anodized alum num as an

exanpl e. In the exenplary enbodinent, front sight assenbly 42
is shown nmounted to barrel 14 (see Fig. 1). In alternate
enbodi nent s, front si ght assenbly 42 nmy be renovable,

allowing alternate nounting of desired accessory in its place
such as a telescopic sight or laser sight. Rear sight assenbly
40 is provided and nmounted to receiver section 32. Rear sight
assenbly 40 may incorporate a sight ring and sight adjustnent

knobs provided to adjust the position of sight ring relative
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to the barrel 14 and front sight 42 for accurate target

si ghti ng.

Referring now to Fig. 2, there is shown an exploded isonetric
view of the automatic firearm 20 shown in Fig. 1. As noted

before the nodul ar auto or semautomatic rifle 30 may

incorporate any one or nore of the nmany features in US.
Application No. 60/ 772, 494, filed February 9, 2006, u. S
Application No. 11/231,063, filed Septenber 19, 2005, U S
Appl i cation No. 11/ 339, 187, filed January 25, 2006 U.S.
Application No. 11/ 352, 036, filed February 9, 2006, u.S.
Application No. 60/610,703, filed Septenber 17, 2004, U S
Application No. 11/ 672, 189, filed February |, 2007, u.S.
Application No. 11/154, 738, filed June 16, 2005, and US.
Application No. 60/646,875, filed January 25, 2005, all of

which are hereby incorporated by reference in their entirety.
For exanpl e, the firearm 20 my incorporate a gas piston
system 50 generally simlar to enbodinments in US. Application
No. 11/ 231, 063 filed Sept enber 19, 2005 previ ously
incorporated by reference in its entirety. As a further
exanpl e, the rifle my include a rear regulator 52, for
exanple as shown U S. Appl i cation No. 11/ 339, 187 al so
previously incorporated by reference in its entirety. The
firearm may be provided wth "over the beach" capability
allowing imediate firing of the weapon after water subnersion
regardl ess of weapon orientation. |In alternate enbodinents, a
folding stock may be provided increasing weapon versatility by
reducing the overall length to shoulder width. A folding stock
further nmay enhance weapon balance for stability and to retain
a target during firing. Geaseless fire control system parts
54 may be provided. For exanmple, the fire control system parts
may be coated with a coating, such as UCTD UtraCem R coating
to elimnate the need for lubrication and to reduce the

accurrul ation of foreign material and residue and to provide

10
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ease in cleaning. As may be realized, the gas piston system
50 operates to effect automatic l|oading of rounds into the
firing chanber of the barrier 14 The gas piston system 50

may generally include a gas cylinder 506 (described in greater

detail below, and a piston 50P that is connected to a spring
| oaded operating rod system (e.g. including rod 500, spring
505 and spring stop 50T) . Renoval of the gas piston system 50
may be facilitated in the exenplary enbodi nment by the
renovabl e hand guards 30 as will be described below. In other
exenplary  enbodi nents, gas piston system renoval may be

effected through the front wthout renoval of the hand guards
or in the event upper receiver is of unitary construction wth

an integral hand guard, as will also be described bel ow

Referring still to Fig. 2, in the enbodinment shown, f orward
extending hand guard / rail system 30 is provided. Hand guard
30 is shown renovable yet may be functionally conparable to
and with simlar alignnment features as a one - piece upper
receiver extended rail system due to the stabilization design
approach (a suitable exanple of a one-piece upper receiver
with integral hand guard section is shown in US. application
Serial No. 11/352,036 previously incorporated by reference in
its entirety) . In the enbodimrent shown, the rail system / hand
guard 30 provides independent novenent from the upper receiver
36 and floats with the barrel 14 to increase accuracy and
optimzes axis rail nmounting options for accessory tailoring
and operator handling confort. The guard is shown as a split
guard having upper 36 and lower 38 sections that my be
renovabl e. Heat shields my be provided simlar to (for
exanple shield described in US. Application No. 11/352,036,
previously incorporated by reference in its entirety) . The
heat renoval bleeding system protects the operator from barrel
heat, increases sustained rate of fire and extends the barrel

life. The wupper hand guard is shown wunitary wth integral

11
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upper rail 62 (see also Figs. 11A-11D) . The upper rail
interfaces with and is integrated with the upper receiver 36
upper rail 64 when wupper hand guard 44 is nounted. Cap or
cover 66 (see also Figs. 13A-13B) is provided on barrel 14 and
interfaces with the front 68, 70 of the renovable hand guard
sections 44, 46. In the exenplary enbodinment the guards 44, 46
and the cap 66 may have conplenenting conical tapered radially
| ocating features 68, 70 that l|ocate and fix the hand guards,
elimnating play in the guard mount. In alternate enbodinents,
the guard nmounting to the cap and barrel could have any other
radial ly locating and / or fixing features engaged by
| ongi t udi nal di spl acenent of the qguard. In the exenplary
enbodi ment the upper 44 and |lower 46 guards and cap 66 having
interlocking facets, for exanple, in the enbodinment shown, a
pin 72, 74 and hole 76, 78 system for rotational positioning.
In alternate enbodinments, other surfaces, for exanple, conical
surfaces may be provided for radial fixing and / or may be
added to pins and holes to sinmultaneously |ocate and |ock the
hand guards in position both in axial, radial and rotational

directions .

The rear portions 80, 82 of the hand guards are renovably
att ached to the receiver 36. In the enbodi nent shown,
attachment of the upper 44 and l|lower 46 hand guards to the
receiver 36 utilizes a tapered radial interlocking rabbett fit
between a barrel nut collar 86 and a V-groove 88, 90 at the
rear 80, 82 of the guards 44, 46. Here, the v-groove 88, 90 at
the rear of the guard interfaces with the barrel nut assenbly
to renovably lock the guards in place. The barrel nut assenbly
has a barrel nut 92 (see also Figs. 8A-8B) and an outer collar
86 (see also Figs. 9A-9B) threaded onto the barrel nut. Here,
the barrel nut has external threads 94 that mate wth
corresponding thread 96 of the collar 86 for threading the

outer collar. 1In order to engage the guards 44, 46, the outer

12
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collar 86 is threaded forwards to engage guards 44, 46.
Referring now also to Figs. | OA- I OC, in the exenplary
enbodi nent 'the upper receiver 36 may be provided with a nmanual
| ock actuator 100 to lock the collar 86 in place after
rotation of the collar 86. In the enbodi nent shown, the nanual
lock 100 conprises a spring |oaded pin 102, biased forwards
that engages the collar 86. Here, a thunb pad or any other
suitable manual grip may be provided to pull actuator [/ spring
| oaded pin 102 back (in the direction indicated by arrow B in
Fig. 10A) , to an open position. The actuator 100 may be
| ocked into the open position against the spring bias, by a
second spring |oaded detent (as will be described further
below) . In the enbodinment shown a roll pin engaging detent 166
is provi ded. In alternate enbodi nent s, ot her sui tabl e
act uat or, | ocking device or detent <could be provided. The
spring l|loaded pin 102, in the closed position, engages a saw
tooth feature 104 (see Fig. 9B) on the collar 86 to prevent
rotation of the collar 86 after |ocking the hand guards 44, 46
in position. Renoval of the hand guards 44, 46 may be effected
for exanple by pulling the thunb pad back (to the open
position), rotating the collar 86 away from the guards 44, 46,
t hus disengaging the v-groove portions 88, 90 of the guards
44, 46. In the enbodiment shown, the hand guard 44, 46 floats
with the barrel 14 with the upper rail 62 of the upper hand

guard 44 substantially continuous wth receiver rail 64. A
rear tab 110 on the hand guard upper rail engages a mating
slot 112 on upper receiver rail simlar to US. Application

No. 11/231, 063.

In the enbodi nent shown, a gas block 42  of unitary
construction with an integral sight may be provided. Providing
a fixed or folding sight as shown enables an operator's
natural eye capability to align two radial objects for nore

rapid target acquisition and firing accuracy. In either

13
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enbodi nent, provisions may be made for nounting and renoval of
the gas piston system 50, including the renovable operating
rod and piston assenbly from a front of the sight block (e.g.
to allow renoval wthout disnmounting the hand guards) . In
ei ther enbodi ment, a gas exhaust slot & groove with an exhaust
port may be provided as will be described in greater detail
below. In the exenplary enbodinment, the slot extending along
an outer side surface of the block and may reduce the
possibility of dirt clogging exhaust port as wll also be
described further bel ow In alternate enbodi nents, t he
exhaust port may be |ocated anywhere and hidden in an exhaust
channel so that the port is not directly exposed to dirt. The
exhaust channel may have an extended outlet opening so that
gas may exhaust through any part of <channel that is not
bl ocked. The gas piston system directs gas bleed off to the
front of the weapon, decreasing barrel heat and reducing
car bon and powder resi due accumul ati on for cl eaner
functioning. Additionally, the gas piston system reduces gas
signature visibility and renoves weasily in the field for
cl eaning. A bayonet nmount lug BMI see Figs. 17D-17E may be

provided as a portion of the block or otherw se.

Referring now to Fig. 3A there is shown an isonetric view of
the front sight section of the firearm 20 shown in Figs. 1-2.

Referring also to Fig. 3B, there is shown a partial section
view of the front sight shown in Fig. 3A Referring also to
Fig. 3C, there is showmn a front view of the front sight shown
in Fig. 3A. Referring also to Fig. 3D, there is shown a bottom
view of the front sight shown in Fig. 3A Referring also to
Fig. 3, there is shown a section view of the front sight

showmn in Fig. 3A referring also to Fig. 3F, there is shown a
partial section view of the front sight shown in Fig. 3A

Referring also to Fig. 3G there is shown a partial section

view of the front sight shown in Fig. 3A Front sight assenbly
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42 generally conprises base section 130, front sight post 132
and a spring |oaded pivot or detent assenbly 134 spring | oaded
by spring 136. In the exenplary enbodinent shown in Figs. 3A
3, front sight 42 may conprise a gas block having an integral
sight, for exanple such as disclosed in US. Application No.
11/352,036 and / or U S. Application No. 60/772,494 and / or
US. Application No. 11/231,063 all of which were previously
incorporated by reference herein in their entirety. In the
exenmpl ary enbodiment shown in Figs. 3A-3D, the front sight
post 132 has a rounded rim or edge feature 138 that is shaped
to substantially coincide with the edges of the hole or ring
in rear sight 30 upon alignnent of front and rear sights
making it easier for a user to acquire targets and center the
weapon with the conmbination. |In the exenplary enbodinment shown
in Figs. 3A-3D, the front sight 42 is shown as a fixed sight,
wherein the gas block 42 may be of unitary construction wth
the sight integral thereto, and where material may be renoved
in recessed section 140 for weight reduction. The arrangenent
of the sight post on the gas block is representative, and in
alternate enbodinments the gas block and sight post may have
any suitable arrangenent. As seen best in Fig. 3E in the
exempl ary enbodi ment, the base portion 130 of the gas block
may define the gas cylinder portion 50C (see Fig. 2) of the
gas piston system 50. Base 130 may have a closed cylinder 152
(closed at the front end, and formng a piston opening at the
back end for piston 50P. As seen best in Fig. 3G a gas
exhaust aperture or slot 142 may be formed in a cylinder side,
and groove 144 with an exhaust port 146 may be provided. In
the exenplary enbodiment shown, the exhaust port 146 may have
a forward facing opening 148 (see Fig. 3C The opening is
offset from the front end of the gas cylinder and from the
bore sight line of the firearns. The exhaust port opening my
be hidden in a slotted channel 148S.  Here, a slot 148S

extending along the outside of block 130 is provided reduces
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the possibility of dirt clogging exhaust port opening 148. In
alternate enbodi ment s, the exhaust port may be |ocated
anywhere, for exanple, hidden in an exhaust channel so that

the port is not directly exposed to dirt. The exhaust channel
may have an extended outlet opening so that gas may exhaust
through any part of channel that is not blocked. As may be
realized, in the exenplary enbodinent, the gas piston system
directs gas bleed off through port 150 to cylinder 152 through
side slot 142 to port 148 directed to the the front of the

weapon .

Referring now to Fig. 4, there is shown a partial si de
elevation view of the automatic firearm shown in Fig. 1 having
sight 60 in accordance wth another exenplary enbodi nent.
Referring also to Fig. 5A there is shown a partial section
side view of the alternate enbodinment sight 60 shown in Fig.
4. Referring also to Fig. 5B, there is shown a partial section
front view of the alternate enbodinent sight 60 shown in Fig.
4. In the enbodi nrent shown, gas block 60 may have an integral
folding sight, for exanple such as disclosed in US.
Application No. 11/352,036 and / or US. Application No.
60/ 772,494 and [/ or US. Application No. 11/ 231,063 all of
which were previously incorporated by reference herein in

their entirety, and will be described in greater detail below

Referring now to Fig. 6, there is showm an elevation view of a
barrel assenbly of the automatic firearm shown in Fig. 1.
Referring also to Fig. 7, there is shown a partial section
view of the barrel assenbly shown in Fig. 6. Barrel 14 has
radi ator 116 assenbled there to. In this enbodinent, radiator
116 is an assenbly of two substantially simlar parts. As may
be realized from Fig. 2, air may be forced from the receiver
by the bolt assenbly action, through grooves 146 in the barrel
(illustrated for exanple purposes in Fig. 6), and directed

over the fins of radiator 116. Referring also to Fig's. 12
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and 13, Cooling holes or slots in the hand guard further aid
convection cooling. Portions of radiator 116 may be fastened
together, by screws 118 as an exanple. A bottom shield 120 may
be renovably nounted to radiator 116 to protect the hand of
the user grasping the guard. The shield may be of any desired
size and shape. The shield may be nmade of sheet netal curved
to conform generally to the inside of guard 46. As noted
before, the barrel nut assenbly generally has a barrel nut 92
and an outer collar 86 threaded onto the barrel nut. Here, the
barr el nut has ext er nal t hr eads 94  that mat e with
corresponding thread 96 of the collar 86 for threading the
outer collar. In order to engage the guards 44, 46, the outer
collar 86 is threaded in a forward direction 126 to engage
guards 44, 46 and substantially clanp the rear end 88, 90 of
the guards between collar 86 and flange 94F of the barrel nut
see also Fig. 4). The notched end of the collar faces in a
direction opposite of direction 26 to engage the locking pin

in the receiver.

Referring now to Fig. 8A there is showmm a front view of a
barrel nut 92. Referring also to Fig. 8B, there is shown a
section view of a barrel nut. Barrel nut 92 has external
threads 94 that mate wth corresponding thread 96 of the
collar 86 for threading the outer collar. Fl ange 94F is
disposed to form a seating surface for the front facing
surface of the rear end 88, 90 of the hand guards 44, 46,
against which the rear end abuts when clanped by the outer
col | ar 86 as previously descri bed. In the exenplary
enbodi nent, the barrel nut may include a seating detent 92R
for the spring stop 50T of the gas system The stop 50T may
be held by detent 92R and the upper hand 65 and substantially

as shown in Fig. 4.

Referring now to Fig. 9A there is shown a front view of a

barrel nut collar. Referring also to Fig. 9B, there is shown a
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section view of a barrel nut collar. The outer collar 86
threads onto the barrel nut. The external threads 94 of the
barrel nut mate with corresponding internal thread 96 of the
collar 86. As noted before, the spring l|loaded pin 102 (see
Fig. 2) engages a saw tooth feature 104 on the collar 86 to
prevent rotation of the collar 86 after |locking the hand
guards 44, 46 in position. Qutside dianmeter 156 of collar 86
may be knurled in order to allow the operator to better rotate
collar 86 for hand guard renoval. An annular chanfer 158 may
be provided in collar 86 to prevent point contact of collar 86
with the V-grooves in the rear end 88 90 of the hand guard

sections .

Referring now to Fig. 10A, there is shown an elevation view of
an upper receiver 44. Referring also to Fig. 10B, there is

showmn a front view of an upper receiver 44, Referring also to

Fig. 10C, there is shown a partial section view of an upper
receiver 36. As noted before, in the exenplary enbodinent, the
upper receiver may be provided with a manual |ock actuator 100

to lock the collar 86 in place after rotation of the collar
86. In the enbodi ment shown, the manual |ock 100 conprises a
spring |oaded pin 102, biased forwards that engages the collar
86. Spring loaded pin is spring |oaded by spring 160 |ocated
in bore 162. Thunb pad 164 or any other suitable manual grip
may be provided to pull actuator / spring |loaded pin 102,
| ocking the actuator 100 into the open position against the
spring bias of second spring |oaded detent 166 as previously

descri bed.

Referring now to Fig. HA there is shown a bottom view of an
upper hand guard 44 in accordance with an exenplary
enbodi nent. Referring also to Fig. HB, there is shown a side
view of the wupper hand guard. Referring also to Fig. HC

there is shown a top view of the upper hand guard, and in Fig.

11D, there is showmn an end view of the upper hand guard. As
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shown in Fig. 2, and noted before, cap 66 may be provided on
barrel 14 to interface with the front 68 of the renovable hand
guard section 44, In the exenplary enbodinment guard 44 and
cap 66 nmay have conplenenting coni cal t aper ed, radially
locating features 68, 124 (see also Fig. 13B) that fix the
hand guard, elimnating lateral and longitudinal play in the
guard mount. In alternate enbodinents, the guard nounting to
the cap and barrel could have any other radially locating and
/ or fixing features engaged by |longitudinal displacement of
t he guard. As noted before, the upper 44 guard and cap 66 nay
have interl ocking facets, for exanple, in the enbodi nent
shown, a pin 72 and hole 76 system for rotational positioning.
In alternate enbodinments, other surfaces, for exanple, conical
surfaces may be provided for radial fixing and / or may be
added to pins and holes to simultaneously Ilocate and |ock the
hand guards in position both in both axial, radi al and
rotational di rection. As previously descri bed, the rear
portion 80 of the hand guard is renmovably attached to the
receiver 36. In the enbodinment shown, the rear of the hand
guard may have walls or flanges for attachnent of the upper 44
hand guard to the receiver 36 that have tapered radial
interlocking rabbett fit between a barrel nut collar 86 and a
V-groove 88V at the rear 80 of the guard 44. Here, the v-
groove 88V at the rear of the guard interfaces with the barrel
nut assenbly to renovably lock the guards in place. A rear tab
110 on the hand guard upper rail engages a mating slot 112 on
upper receiver rail simlar to US. Application No. 11/231, 063
previously incorporated by reference in its entirety. Hol es
440 may be fornmed along the sides of the hand guard allow ng
for fastening of accessory devices (with screws or pins) to

t he hand guard.

Referring now to Fig. 12A, there is shown a side view of a

| ower hand guard. Referring also to Fig. 12B, there is shown a
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top view of a lower hand guard. Referring also to Fig. 12C

there is shown an end view of a lower hand guard. The |ower
hand guard is generally simlar to that shown in US.

Application Serial No. 11/231,063 previously incorporated by
reference in its entirety. In the exenplary enbodinent, the
| ower hand guard 46 may have a rounded bottom grip surface.

The lower hand guard 46 as noted before my have nultiple
f ast ener and/ or accessory nount | ocations for nounting
accessories, for exanple a handgrinp, grenade | auncher or
otherwise. The lower hand guard has multiple fastener holes
that allow for mounting of accessories, for exanple, nounting
of grenade launcher to lower guard or other accessories . As
previously not ed, cap 66 is provided on  barrel 14 and
interfaces wth the front 70 of the renovable hand guard
section 46 in a manner substantially simlar to that described
for upper hand guard 44. Guard 46 and the cap 66 have
conplenenting conical tapered radially locating features 70,

124 that fix the hand guard, elimnating play in the guard
nmount. In alternate enbodinments, the guard nmounting to the cap
and barrel could have any other radially locating and [/ or
fixing features engaged by |ongitudinal displacenment of the
guard. The lower 46 guard and cap 66 have interlocking facets,

for exanple, in the enbodinent shown, a pin 74 and hole 78
system for rotational positioning. In alternate enbodinents,

other surfaces, for exanple, conical surfaces nay be provided
for radial fixing and / or may be added to pins and holes to
sinmul taneously |locate and lock the hand guards in position
both in axial, radial and rotational directions. The rear
portions 82 of the hand guard is generally simlar to the rear
end portions 80 of the upper hand guard for renovably
attaching the rear of the hand guard 46 to the receiver 36.

In the enbodinment shown, wall sections 90 for attachnent of
the lower 46 hand guard to the receiver 36, have a tapered

radial interlocking rabbett fit between a barrel nut collar 86
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and a V-groove 90V at the rear 82 of the guard 46. Here, the
v-groove 90V at the rear wall 90 of the guard interfaces wth
the barrel nut assenbly to renovably Ilock the guards in place

as previously described.

Referring now to Figs. 13A-13B, there is shown respectively an
end view and section view of the end cap 66. As noted before,

cap 66 is provided fixed on barrel 14 and interfaces wth the
front 68, 70 of the renovable hand guard sections 44, 46 As
descri bed (e.g. the guards 44, 46 and the cap 66 have
conpl enenting conical tapered radially locating features 68,

70 that mate with conical feature 124 of cap 66 that fix the

hand guards, elimnating play in the guard nount) .

Referring now to Fig. 14A, there is shown an end view of
alternate enbodinment sight 210. Referring also to Fig 14B,
there is showmn a side view of alternate enbodinment sight 210.
Referring also to Fig 14C, there is shown an isonetric view of
alternate enbodinment sight 210. Referring also to Fig 14D,
there is shown an isonetric view of alternate enbodinent sight
210 with <cylinder 214 renpoved. Referring also to Fig 16A
there is shown a front view, partially in section of alternate
enbodi nent  sight 210 with cylinder 214 renoved. Referring also
to Fig 16B, there is shown a side view, partially in section
of alternate enbodinment sight 210 with cylinder 214 renoved.
Referring also to Fig 16C there is shown a rear View,
partially in section of alternate enbodinment sight 210 wth
cyl i nder 214 renoved. Front sight assenbly 210 generally
conprises gas block 216, sight portion 234 and a spring | oaded
pivot or detent assenbly 236. Assenbly 236 has post 240 and
spring 242 biasing the post 240 in a |ocked position. Post 240
has a tapered rectangular feature that positively seats in a
mating rectangular recess 246 of block 216 (see Fig. 17A).
Post 240 also has a slot that cooperates wth pin 244 of sight
234 such that as post 240 is rotated, sight 234 is also
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rotated. To |ower sight 234, post 240 is pressed in against
spring 242 and disengaging rectangular feature 246 allow ng
sight 234 to be rotated to a |owered position. As noted
before, in alternate enbodinents , the firearm may be provided
with a one piece upper receiver with integral hand guard, and
with an indirect gas operating system facilitating automatic
or sem-automatic operation. Such a receiver, hand guard and
operating system is disclosed in US. pat ent appl i cation
nunber 11/ 154, 738 filed June 16, 2005 and U S pat ent
application nunmber 11/352,036 filed February 9, 2006; both of
which were previously incorporated by reference herein in
their entirety. In the exenplary enbodinent shown in Figs.
14A-14C a gas block 216, may have a renovable cylinder 214
therein. The gas block 216 is fitted to barrel assenbly 14
where barrel assenbly 14 has a bore with the cylinder being in
fluid communication with the bore through a port. A piston and
rod assenbly 50 (see Fig. 2) having a piston and an operating
rod 500 nay be housed within the hand guard of the upper
receiver (in a manner simlar to that shown in Fig 4). The
piston is fitted to renovable cylinder 214. The barrel has a
bore 14BB for exhausting firing gases. The cylinder 214 in
the gas block has a port in fluid comunication wth the bore
through a port 216P (See Fig. 17D) disposed on a surface of
the gas block 216 facing the barrel. The piston and rod
assenbly 50P housed wthin hand guard and receiver when
mounted to the firearm cooperate with the gas block 216 and
cylinder 214 where piston 50 is novably fitted to the cylinder
214. In alternate enbodi nents, other suitable assenblies my
be wused, for exanple, where the piston and rod are of two
piece or wunitary construction. Gas block 216 has a bore 222
t hat houses cyl i nder 214. In alternate enbodi nent s, t he
indirect gas operating system may have valving or pressure
regulator to allow the user to select a desired operating

pressure, for exanple, to change the firing rate. Exanples of
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such regulators are disclosed in US Patent Applications

60/ 610, 703 filed Septenber 17, 2004 and 11/231, 063 filed
Septenber 19, 2005, both of which were previously incorporated

by reference herein in their entirety. In the enbodi nent

shown, the indirect gas operating system incorporates a quick
removable gas piston cylinder 214, where the cylinder sleeve
214 may be renmovable from the front of gas block 216 and
therefore renovable from the front of the receiver or rail.

Upon renoval of sleeve 214, the piston and operating rod may
simlarly be renoved from the firearm w thout further
di sassenbly, for exanple to allow for cleaning and naintenance

wi t hout further disassenbly. Renovable gas piston cylinder

sleeve 214 is nmaintained captive with takedown pin 212 bel ow
piston cylinder sleeve 214 engaging slot 224 (see Fig. 20B) .
The take down pin is held captive, for exanple, by the spring
226 and detent ball 228. Indexing pin 230 is provided for
aligning purposes, aligning piston cylinder sleeve 214 in
proper angular orientation relative to gas block 216. Gas
ports 232 may be provided in the cylinder and / or the gas
bl ock 216, for exanple the gas ports may be both gas intake

port(s) and exhaust port(s).

Referring now to Fig. 15, there is shown an isonmetric view of
gas block 216. Referring also to Fig. 17A, there is shown a
side view of gas block 216. Referring also to Fig. 17B, there
is showmm a partial section view of gas block 216. Referring

also to Fig. 17C, there is shown a partial section view of gas
bl ock 216. Referring also to Fig. 17D, there is shown a
partial view of gas block 216. Referring also to Fig. 17E,

there is shown a partial section view of gas block 216. Bore
222 is provided for the nounting of cylinder 214. Port 216P
conmuni cates with port 14b of  Dbarrel 14 and port 250 of
cylinder 214. In the exenplary enbodinment, exhaust slot 252

and exhaust backcut 254 may be provided to comunicate wth
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exhaust port 232 (see Fig. 19) of cylinder 214 such that as
pi ston 50 passes port 232, exhaust gasses are vented through
port 232 via cut and port 254 and lateral exterior slot 252
towards the front of the rifle but offset from the centerline
of piston 50 mnimzing interference wth sighting due to
exhausted firing gases at the gas block. Bore 256 is provided
to locate takedown pin 212 wth bore 258 provided for
retaining spring and ball 226, 228. Backcut 260 is provided to
allow sight 234 to clear gas block 216 during |owering or

rai sing.

Referring now to Fig. 18, there is shown an isonetric view of
take down pin 212. Take down pin 212 has shaft 262 that
interfaces with bore 256 of block 216 and back cut 224 of
cylinder 214, retaining cylinder 214 when engaged. Shoul der
266 prevents pin 212 from being pushed through block 216 while
locating cuts 264 relative to ball detent 228 for retention in

bl ock 216. Flat 268 is also provided.

Referring now to Fig. 19, there is shown an isonetric view of
cylinder 214. Referring also to Fig. 20A there is shown an
top view of cylinder 214. Referring also to Fig. 20B, there is
showmn a section view of cylinder 214. Cylinder 214 has |lug
270, bore 272 and alignnent slot 274. Lug 270 allows the
cylinder 214 to be removed from bore 222 wth tools if
necessary, for exanple when fouled excessively. Bore 272
interfaces with piston 50P and is sufficiently deep to allow
piston 50P to properly seat therein. Al'i gnment slot 274
interfaces with pin 230 in order to prevent i ncorrect

orientation of cylinder 214 within gas block 216. Supply port

250 communicates wth the barrel 14 via port 216P in block
216. Exhaust port 232 forned in the sidewall of the cylinder

may be angled outward and toward the front or nuzzle of the
firearm to direct exhaust gasses there through to back cut 254

and slot 252 of block 216. The conbination of angled port 232,
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back cut 254 and slot 252 provide forward facing exhaust
whereby exhaust gas is exhausted gas away from the operator

hands .

It should be understood that the foregoing description is only
illustrative of the invention. Various alternatives and
nodi fications can be devised by those skilled in the art
wi t hout departing from the invention. Accordingly, t he
present i nvention is i nt ended to enbr ace al | such

alternatives, nodifications and vari ances.

VWhat is clained is:
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Clams

1. A sem-automatic or automatic rifle conprising:

a receiver having a receiver frane,-

a barrel renpvably connected to the receiver frane;

a cover coupled to the barrel;

a renovable hand guard section extending over and generally
surroundi ng the Dbarrel, the renovable hand guard section

renovably connected to the receiver;

the renovable hand guard section having a locating feature
adapted to engage with the cover and I|locate the hand guard

relative to the cover; and

a | ocking col | ar nount ed to the  Dbarrel and adapted to
renovably position and lock the renpbvable hand guard section

relative to the receiver frane and the barrel;

wherein, the renovable hand guard floats in position relative

to the barrel

2. The sem -automatic or autonmtic rifle of claim 1 wherein

the locating feature conprises pins.

3. The seni-automatic or autonmtic rifle of claim 1 wherein
the 1 ocking col | ar is further | ockabl e relative to the

recei ver frane.
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4. The sem -autonmmtic or autommtic rifle of claim 1 wherein

the cover is coupled to the barrel and a sight assenbly.

5. The semni-automatic or automatic rifle of claim 1 wherein
the locking collar renovably positions and |ocks the renovable

hand guard section wi thout the use of tools.

6. A sem-automatic or automatic rifle conprising:

a receiver having a receiver frane,-

a barrel renmpvably connected to the receiver frang;

a cover coupled to the barrel;

a renovable hand guard section extending over and generally
surrounding the barrel, the hand guard section conprising at
least two renpvable hand guard section pieces renovably and

i ndependently connected to the receiver;

each of the at least two renovable hand guard pieces having
locating features adapted to engage with the cover and Ilocate

at least the two pieces relative to the cover; and
a |ocking col |l ar nount ed to the  Dbarrel and adapted to
renovably position and lock the at l|east two pieces relative

to the receiver franme and the barrel ;

wherein, the at least two pieces float in position relative to

the barrel

7. The semnm -automatic or autommtic rifle of claim 6 wherein

the locating feature conprises pins.
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8. The semni-autonmatic or automatic rifle of claim 6 wherein
the 1 ocking col | ar is further | ockabl e relative to the

receiver frane.

9. The sem -automtic or automatic rifle of claim 6 wherein
the two piece hand guard conprises an upper hand guard and a

| oner hand guard.

10. The seni-automatic or automatic rifle of claim 6 wherein
the locking collar renpvably positions and locks the two piece

renmovabl e hand guard section without the use of tools.

11. A senmi-autonmatic or automatic rifle conprising:

a receiver having a receiver frane;

a barrel connected to the receiver frane;

an indirect gas operating system having a gas block and a
nmovable piston, the gas block coupled to the barrel, the gas
block in fluid conmmunication wth the barrel, t he novabl e

piston in conmunication wth the gas block;

a cover coupled to the barrel;

a renmovable hand guard section extending over and generally
surroundi ng the barrel, the renovable hand guard section
renmovably connected to the receiver;

the renmovable hand guard section having a locating feature

adapted to engage with the cover and locate the hand guard

relative to the cover,- and
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a locking feature adapted to renovably position and |ock the
renovable hand guard section relative to the receiver frame

and the barrel;

wherein, the renovable hand guard floats in position relative

to the barrel

12. The sem -automatic or automatic rifle of claim 11 wherein

the locating feature conprises pins.

13. The sem -automatic or automatic rifle of claim 11 wherein
the locking collar is further |lockable relative to the

recei ver frane.

14. The sem -automatic or automatic rifle of claim 11 wherein
the hand guard conprises an upper hand guard and a |ower hand

guard.

15. The sem -automatic or automatic rifle of claim 11 wherein
the locking collar renovably positions and |ocks the renovable

hand guard section w thout the use of tools.
16. A sem -automatic or automatic rifle conprising:

a receiver having a receiver frane;

a barrel connected to the receiver frang;

an indirect gas operating system having a gas block and a
novabl e piston, the gas block coupled to the barrel, the gas
block in fluid comunication with the barrel, the piston in

conmuni cation with a cylinder within the gas bl ock;

the cylinder and the piston renovable from a front of the

firearm wi thout disassenbly of the firearm
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a cover coupled to the barrel;

a renovable hand guard section extending over and generally
surrounding the barrel, the renovable hand guard section

renovably connected to the receiver;

the renovable hand guard section having a locating feature
adapted to engage with the cover and |ocate the hand guard

relative to the cover; and

a locking feature adapted to renovably position and l|ock the
renovabl e hand guard section relative to the receiver frane

and the barrel;

wherein, the renovable hand guard floats in position relative

to the barrel

17. The sem -automatic or automatic rifle of claim 16 wherein

the gas block has a foldable sight nounted there on.

18. The sem -automatic or automatic rifle of claim 16 wherein
the piston is in communication with a cylinder within the gas
bl ock, the cylinder having an exhaust port in fluid
comruni cation with an exhaust slot in the gas block, wherein,

exhaust gas is expelled from a side wall of the gas block and

offset froma sight line of the firearm

19. The sem -automatic or automatic rifle of claim 16 wherein

the locking feature conprises a |ocking collar.
20. The sem -automatic or automatic rifle of claim 16 wherein

the cylinder conprises a lug having a through bore, the 1lug

extendi ng beyond a front surface of the gas bl ock.
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21. A sem -automatic or automatic rifle conprising:

a receiver having a receiver frane;

a barrel connected to the receiver frane;

an indirect gas operating system having a gas block and a
novabl e piston, the gas block coupled to the barrel, the gas
block in fluid comrunication wth the barrel, the ©piston in

comuni cation with a cylinder within the gas bl ock;

the cylinder and the piston renovable from a front of the

firearm wi thout disassenbly of the firearm and

the cylinder having an exhaust port on a side of the cylinder
in fluid comunication with a port in a side wall of the gas
bl ock;

wherein, exhaust gas is expelled from a side wall of the gas

bl ock and offset froma sight line of the firearm

22. The sem -automatic or autonmatic rifle of claim 21 wherein

the port in the side wall of the gas block conprises a slot.

23. The sem-automatic or automatic rifle of claim 21 wherein
the port in the side wall of the gas block conprises a back
cut in communication wth a slot, wherein exhaust gas is
expelled from the exhaust port, through the back cut and out

the slot of the side wall of the gas bl ock.

24. The sem -automatic or automatic rifle of claim 21 wherein

the gas block has a foldable sight nounted thereon.
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25. The senmi-automatic or automatic rifle of claim 21 wherein
the cylinder conprises a lug having a through bore, the |ug

extendi ng beyond a front surface of the gas bl ock.

32



PCT/US2007/080859

WO 2008/103193

o¢J

70008008600650855583

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/080859

WO 2008/103193

89

n
|

0 fay
k) %

00000 00

o
¢, [0

jAseg Ty Sy Uy ure T

7 LA

A

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193

138

130

~ 132

N

N

FIG.3A

—132

134_\!]][

[T~

~130

—136

FIG.3B

PCT/US2007/080859

138 42

132 : 140
4“ 148S
ol

148

130

FIG.3C

yd

O
O

2L Lals

130

FIG.3D

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193

4/18

5
/OP

142 r—/ /’1///\130

152
142
Rz
wt7

148545 )

148 —] g
d
146

N

PCT/US2007/080859

O

et

FIG.3G

SUBSTITUTE SHEET (RULE 26)

BN

FIG.3F



WO 2008/103193 PCT/US2007/080859

5/ 18

—60

.

=
—
anc::n
0 9 o
. D
3:([: oc:m ﬁ-
1=l © hd
8 mﬁ'o
a4 o /
w vy —
Las )
o Ll"
(%2 P
o [ 5.3
e} [ 553
o
8 —
p—
N
79 ] N o

o v B e

86
N\ 8
W’EEL__:\J}\

) 0 JE

36

f e
—

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

6/18

Z
S
=
=

%

@ —
\ oL

o
FIG.5A FIG.5B

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

7/18
92
8:;E 118‘ 116 ﬁ118 14
146<] || ]
118 118
1267
FIG.6
86 92

L4 - 9 4F

g g FIG
FIG.8A

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

8/18
—’]IQB
»—86
96
FIG.9A
—-I9B
//86

104

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

9/18

36
[ I W

( \/ O 102 B
i L] @*\
" g () v

FIG.10A

FIG.10C

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

10/18
44

— L .
0000 00000000000 .
= =1
w1(0000000000000000 P
N FIG.11A
440
80 - o) o) 0 o) o’/ o) o) o) 4
11 8800000000000000
B [N Sy Ry B [y O o e e e e — 62
FIG.11B
w- [[0000000000000068 J¢*
i )
= 72
. @@@@@@@@@@@@g@@@ >

44

FIG.11C

FIG.11D \\%@é/} )

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

11/18

12C - 46
I0000000000006606500 |
ot |U _,
12¢— FIG.12A
= =
| |
460—///0 OO0OO0OO0O0D00OD0DO0O0OD0OO0OO OO0 00O
90V4>__—[‘-\ Z — _:](74
120 46
FIG.12B
FIG.12C

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

12/18

FIG.13A

124 124

%4 X T a

FIG.13B

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/080859

WO 2008/103193

¥ 1°Old

143

AR

L AR 91¢

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/080859

WO 2008

FIG.15

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/080859

WO 2008/103193

1454

AN
\ P 3
]

g91-9ld

@( 9¢c

14X/N

vol-oH
()

-

[4
0¢C—

N N7 Al

9¢

o¢m\
A 44

1434

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

16/18
.
—216

17E 17E
256 })

iy

FIG.17A
216 osq 252 216
260
258 —f
FIG.17B 256
FIG.17C

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

g /]
7 30—
D § 7
BMT
FIG.17D
216
254

\ ,1 J

V. 1252

A N\ BMT

SUBSTITUTE SHEET (RULE 26)



WO 2008/103193 PCT/US2007/080859

18/18
264 o2
264 266
268
262 270
FIG.18
274
FIG.19 AN
214
I
208B — . _2%)3
FIG.20A
232 214
i 250[3 ;Z:_
FIG.20B

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No
PCT/US 07/80859

A CLASSIFICATION OF SUBJECT MATTER
IPC(8) - F41A 5/00 (2008 04)
USPC - 89/185
According to International Patent Classification (IPC) or to both national classification and IPC

B FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) F41A 5/00 (2008 04)
USPC 89/185

Documentation searched other than minimum documentation to the extent that such documents areincluded in the fields sear ched
USPC 89/185, 191 01, 42/69 02, 7101, 75 01, 89/, 42/

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST (USPT, PGPB, EPAB, JPAB), Google/Patents, Google/Web

Search Terms rifle, removable, detachable, disconnect, separating, disengage, unfasten, hand, guard, protection, security, shield,
safety, collar, lock, fastener, secure, bolt, screw, thread, pin, pinned, float, slide, move, adjust, receiver

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropTate, of the relevant passages Relevant to claim No

Y US 5,010,676 A (KENNEDY) 30 April 1991 (30 04 1991), entire document, especially Figs 1-6, | 1-25
col 3, Ins 18-23, 40-50, col 4, Ins 45-68

Y US 6,205,696 B1 (BILGERI) 27 March 2001 (27 03 2001), col 1, Ins 5-8, col 2, Ins 38-39, Fig 1 | 1-20

Y US 2006/00651 12 A1 (KUCZYNKO et al) 30 March 2006 (30 03 2006), para [0003], [0054], 11-25
[0055], [0057], [0058], Figs 12, 16 and 17

Y US 5,590,484 A (MOONEY etal)07 January 1997 (07 01 1997), col 1, Ins 5-8, col 2, Ins 22-23, | 2,7,12
col 3, Ins 18-23

A, P US 2007/0033851 A1l (HOCHSTRATE etal) 15 February 2007 (15 02 2007), Fig 5 1-25

D Further documents are listed in the continuation of Box C D

¢ Special categories of cited documents "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after theinternational "X" document of particular relevance, the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L"  document which may throw doubts on pronfy claim(s) or which is step when the document is taken alone

mtgga]torgsajlr)]ll:sth:cmg)lcatlon date of another citation or other "Y" document of particular relevance, the claimed invention cannot be

i i considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P*  document published pnor to the international filing date but later than g+ gocument member of the same patent family

Date of the actua completion of the international search Date of mailing of the international search report
23 July 2008 (23 07 2008) 3 1 J U L 2008
Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn ISA/US, Commissioner for Patents Lee W Young
P O Box 1450, Alexandna, Virginia 22313-1450
L PCT HBlpdPsk 571-272-4300
Facsimile No 571-273-3201 PCTOSP 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)



	front-page
	description
	claims
	drawings
	wo-search-report

