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1

FIREARM ACCESSORIES AND
ATTACHMENT SYSTEMS

I
'I

I I I,I ) 0l 1 '111! I IN Y I &N'I ION

11&c p&caen& d&sclosu&'c rcfdlcs gcncrdlly U& lircam&s and
Iircann accessoncs. Jn part&euler aspects. &hc d&sclosurc
relates to attachment systems for attaching hreaun accesso-
ries to a firearm. including n&uzzle attachn&ents

BACKGROUND

Iiirearms utilize and expel propellant gasses when a bullet
is fired. It is know n to attach an accessory to a firearm ro alter
the expulsion of these propellant gases and/or to utilize these
propellant gases to the advantage of the shooter For
example, lircam& acccssorics, spec&ficdlly muzzle all&&ch-

ments. may bc attached to a firearm lo reduce riwo&1, reduce
muzzle rise, reduce noise in the direction of the shooter,
and&or reduce the flash created when the gasses are expelled
from the end of the barrel. Muzzle attaclunents include flash
suppressors. flash luders, muzzle breaks. compensators, sup-
pressors and blast defiectors. Attachment of these devices to
a firennu is ordu&auly done by ihrcadu&g lhc dcvicc onto thc
barrel of lhe Jirwirm.

Il S Pat. No 3.202,05/& to Seeber er discloses an attach-
ment mechanism for attaching a n&uzzle break to a firearn&
Seeber er discloses a leaf spring hxed within a groove
located on a barrel of the firearm. While the muzzle break &s

bein threaded onto the barrel, the leaf sprin is depressed
until lhc leaf spnu al&gns w&lh one of a plural&ly of slots
machined on the muzzle brcak. Thc leaf spnng can m&gage
a slot to secure the muzzle break to the barrel of the firearn&
Simultaneously, thread&ng of the Seeberger nnwzle break
onto the Sceberger barrel results in fingers coming into
contact with an external conical surface of the barrel.

There is a desire, however, for alternative and improved
accessories and atlaclunm&l svslcma for firearms.

SUMMARY

YBUUU9 cn&bod nucnls of lhc present d&aclosiuc u&clUdc Bn

dttachn&enl 9yslcn& lor attachu&g an accessory, such Bs i&

muzzle attachment, lo a lircam&.
Iiirearms include a barrel, a trigger. and a handle In some

instance~. firearms further include a slide and/or a guide rod
as found in many senu-automatic pistols. The firearm has a
forward end and a rea&ward end. The fo&ward end of the
Iircann is located tow nrds the muzzle cnd of d&e b;u ref of thc
Iircann. Thc rcurward cnd is loca&cd oppos&tc thc forward
cnd. Thc luu&dlc of'ihc Jircann may bc near lhc rearward cnd.
'I'he firearm may include a threaded portion to receive an
attachment (e.g. a suppressor, tlash hider, muzzle bmske,
compensator, etc.). The threaded portion of the firearm may
be located on the barrel (e.g.. at the muzzle end).

11&c l ireenn u&eludes n lock race iv u&g

port &on.

The foe ku&g

&L'cc&v&ng port&on n&ay'&clUdc B &cccss. Thc k&ckh&g rccc&v-

ing port&on may bc loca&cd on thc barrel oI lhc lircam&. Thc
threaded portion of the firearm may be located, at least
partially. between the locking receiving, portion and a for-
ward end of the tirearm (e.g.. the muzzle end of the barrel).
It is contemplated. however. that the threaded portion of the
Iircann may huvc a porl&on posilioncd reurward of thc
locku&g receiving portion.

11&c Jock rccclvu&g pornon (c.g., &ccc99) n&d)'»vc
length extending along a bore of the barrel. 'I'he lock
receiving, portion of the firearm may be defined by a first side
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wall iu&clio& d second 9ulc wall each hBvu&g B length ex&cag-

ing along a length of Jhe barrel 'I'he side &vali(s) &nay each
have a height measured along a direction fron& an outer-Jnost
surface of the barrel towards the bore of the barrel. I'he side
v alla may be parallel to each other along their length. The
side v alla may be parallel to each other along their height.
Altcrnativcly, thc side walls may bc tapered along their
length, their he&ghl, and/or both A fo&ward cnd of thc loci,
rece&ving portion (e g., recess) may be open in the direction

la of the fo&ward end of the firearm so that a port&on of the lock
nmy extend into and engage the lock receivmg portion along
a direction from the fo&ward end of the firearm.

The nu&zzle attaclunent l&as an attaclunent body having an
u&ncr surface. Thc inner surlhcc dclincs a bore cxlcnihng

is along a central ax&s of tlm muzzle auachmeul. Thc bore ia of
suffic&ent size to allow passage ofa bullet during firing of the
firearm and/or to receive a port&on of the barrel 'I'he inner
surface of the muzzle attachment may mclude a threaded
portion extending along a len th of the central axis. The

29 threaded portion of the inner surface of the muzzle attach-
ment may bc conligurcd lo cngagc the lhrcixlcd ponion of
thc lircarm. Thc thrcadcxl poruon ol'thc inner surf'acc may bc
configured to engage directly and&or &nd&rectly (e g., through
one or more intermediate members) When the muzzle
attachment is in threaded engagement with the firearm. the
bore of the muzzle attachment is aligned with the bore of the
barrel of the fiream&. In instances in which the fiream&
u&cludcs a guide rod. &hc auacluucut body of thc muzzle
dltachn&cnl n&dv'&cltxh: B &ccc99 lo rccc&vc lhc gUulc rod ol

&B the fireaun at least during operation of the firearm.
I'he muzzle attachinent has a lock 'I'he lock has a hrst

portion configured to engage the lock receivmg portion of
the tireann. The first portion may engage the lock receivin
portion of the fireaun directly and/or indirectly (e...

&9 through onc or morc intcrmedialc members). The lock mdy
bc m&nligurablc from a rctrdctcd conligurdtion to dn
cxlcndixl conliguranon and/or from an ex&waled configura-
tion to a retracted configuration. 'I he lock may protmde
through the inner surface of the attachn&ent body in the

dc extended configuration and/or the retracted configumstion. In
the retracted configuration, the first portion of the lock may
bc loca&cd a lirst d&stm&cc from thc central ax&s of the bore
of thc muzzle atlacluncnl. In Ihc cxtcndcd configuration, Ihc
lirst portion may bc located a second d&stance Ihom ihc
central axis

I'he lock may include a spring I'he spring may bias the
loci to&vards the extended configuration. The lock may
comprise a pivotin lever that pivots around a pivot point.
Thc pivot pou&l may bc a roll pin cxtcnd&ng tmnsvcracly

c through thc lock relative to thc central axis of thc muzzle
altuchmcnt. The p&vot point may bc pos&lion&xi bclwccn lhc
spring and the first position of Jhe lock along the length of
the central axis of the muzzle attachment 'I'he lock may
comprise a hrst-class lever, a second-class or a tlurd-class

. & lever. The lock may comprise a pivot&ng lever, a sliding ann.
a dc&en& and/or scl screw lo usmc a li:w non-lun&nng
cxiunplcg

A lirat porl&on of the lock is confi urcd to engage lhc first
portion of the lock receiving portion (e g. recess) of the

sa firearm when the lock is in the extended configumstion
When the nu&zzle attaclunent is attached to the firearm, the
loci is configured to enga e the lock receiving portion of the
lircarm so as lo resist rcmo&al ol lhc muzzle atnicluucnl
from thc lircarm. In particular aspects, when lhc lock &s

as cngdgcd. Jhc n&Uzzlc anacin&cnl sy'alon& rca&sffi &old&&on ol
the muzzle attachment in a first direction relative to the
firearm by engagement of the lock &vith the first s&de wall of
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the recess. Thc muzzle atlacluncnl system may resist rota-
tion of the muzzle attachment in a second direction relative
to the firearm by engagentent of the lock with the second
side ivall Accordingly, engageinent of the lock of the
muzzle attaclunent with the lock receiving portion of the
fireamt may resist unt)treading and/or hirther threading of
lhC niiizzlC BndChilicilt 10 llic firCBITB.

11&c lock may bc miy shape sullicicnl lor lhc lirst porlion
of the lock to securely engage the first portion of the lock
receiving portion I'or exantple, if the lock receiving portion
is tapered along the height nf the side wall(s), the lock may
have a corresponding (e g., mating) taper.

Advantageously and preferably, engagement of the lock
to Ihc lock rcceivuig portion may index thc muzzle attach-
ment rclativc lo Ihc lircann. Thc muzzle allaclmtcnt nuiy
vent or disperse pmpellant gases that are expelled ivhen the
firear is discharged via a venting, portion 'I he muzzle
attachment system is preferably contigured to align muzzle
attaclunents for proper operation of the Venting portion. such
that the vents expel the propellant gas transversely relative
lo IRC CCillidl dxiS. PICR:IBblv, CilgagCinCIll Ol llic RICk to lhC

lock rix civing portion occurs only when a vmil ol lhc muzzle
attachment Is not directed tnw:Trds the side of the lxsrrel of
the trigger and handle (eg., dowmvard) More preferably,
engagement of the lock to the lock receiving portion occurs
only when a vent of the muzzle attachment is directed
towards a side of the barrel opposite the tri er nnd handle
(c.g.. Opw Brds) Biid/or whcii vcills of fhc Inilzzlc attachincill
are. directed towards lateral sides of thc tircann (c.g., 1cl't and
rigln sides).

Preferably. the lock is contigured to engage the lock
receiving, portion after the forward-ntost portion of the
threaded portion of the muzzle attachment is even wirli or
reanvard of the muzzle of the barrel relative to the central
axis. Prclbrdbly, the lock is conligurcd to cngagc Ihc luck
Iccciviilg portion vvlicii d ri arwdrd-Ihciilg silrl)lim of lhc
muzzle allaclmtcnt conuicls a fonvard-lacuig surface of thc
barrel.

In one exemplaiy embodunent, the muzzle attachment Is
a compensator. The central bore of the compensaror may
include a venting portion located folward of the tlueaded
portion. The vcnlutg portion may uicludc onc or a plurality
of vciils for cxpidslon of llic propclldili gBs. Thc vciiling
portion may taper outwardly lbom the central uxis alon a
length of the nnizzle attachment toivards the foiward end.
'I'he nnizzle attachment systein preferably indexes the cons-
pensator such that at least one vent is facing a direction
opposite the lmndle and the trigger of the firearm relative to
the central axis. For example, the muzzle allacluncnt system
may align tlm vmils ol thc compensator such thai propcllmil
gas is discharged in a direction away from a side of Ihc burrcl
facin the handle and/or trigger of the firearm

In an exemplary embodiment. the coinpensator includes
three vents, which are located on tluee different sides of the
compensator. The muzzle attachment system mny be con-
ligured lo index Ihc compcmator such thai mmc Of Ihc vents
cxpcl propcllunt gas ut the dirccuon of thc tnggcr;utd/or
haiidlC Or ut IIIC ilircC11011 Ol d Side Ol lhC bilITCI IIICiiig lhC
tri ger and,'or handle In one such configuration. one vmtt Is
on the top of the compensatnr and each of the two rentaining
vents are on opposite sides of the compensator, wirh the
bottom of the compensator facing the side of rhe barrel
facmg thc trigger and/or handle.

11&c compmisator may uicludc grooves m Ihc vmiling
portion. The grooves may dclinc a recess ui the uincr surfucc
of the venting portion of the compensatnr that taper upwards
towards the vents located on either side of the cmnpensator

In tlus manner. the grooves may bc conti urcd to direct Ihc
propellant gas at an upv ard angle. As such, the expelled
propellant gas can bc ihrectcd on a slightly upward tralcc-
tory, tints further assistin the compensator to resist muzzle
nsc that Occurs during discharge of thc Iircann.

A method nf attaching an accessory (e g.. muzzle attach-
ment) to a hrearm Vvill nosv be described with reference to
the features and embodiments described elsewhere herein
In an optional first stage, the lock of the accessory may be

111
conligurcd from mi cxlcndcd conligurulion to a rciraclixl
confi uration. This may be accomphshed by, for example.
applymg a force lo a second portion ol a lock lo move a Iirsl
portion of a lnck arnsnged for engagement with the firearm
Thc force on Ihc second porlion may dcprcss a sprutg. In a

second stage, the accessory may be brought into engagement
v ith the firearm. For example. a muzzle attachment can be
threaded onto a threaded portion of a barrel In snme
instances. the optional hrst and second stages occur simul-

10 tancously. In a tlurd stage, the lock is couligurcd into Ihc
extended configuration so as to position the first portion of
thc lock in the lock rcccn mg portion of Ihc Iircanu. Thc
tlurd stage may occur by, for exmnple. removing force front
thc sccoml portion of the lock so as to ullow thc spnng lo
bias the Inck into the extended configuration In the extended
conliguration, thc first poruon ol'he lock can engage Ihc
lock receiving portion of the firearm and resist rcnnoval of
the accessory (e, nnizzle attaclmtent) from the firearm.
lior example. the lock may resist rntation of the accessory
attaclmtent relative to the firearm (e.g., relative to the
burrcl). Prcfcmbly, ui thc third stage thc muzzle auacluucnl
is aligned with the fireamt so that the muzzle attachment
docs nol rcquirc lurlhcr;ulpislmcnl (c g., rolauon) lo orient
one or more vents of the muzzle attachment relative tn the
lircarm.

liurther forms. objects. features, aspect~. benetits, advan-
ta es. and embodiments of the present invention Vvill

become apparent fmm a detailed description and drmvings

dc provided herewith.

BRIEF DESCRIPTION OF THE DRAWINCiS

FICi I is a side view of a firearm equipped with an
cmboduucnt of a muzzle auachmeul ol'hc prcscnl disclo-
sure

FICi 2 is a bottom pcrspcclive view of a muzzle altach-
ment system

FICi 3 is a cross-sectional side view of the muzzle
attachment system of lil(i. 2.

FICi 4 is a cross-sectional side view of an embodiment of
thc muzzle altaclunenl system ol FIG. 2 with Ihc muzzle
attaclmtent positioned on the barrel

FICi 5 is a rear pcrspcvuvc view of the muzzle auacluucnl
. I of lil(r 2 in a first condition (e.g . in an extended configu-

Idilon).
lil(i 6 is a rear perspective viev of the muzzle attachment

of FICi. 2 in a second condition (e ., In a retmscted configu-
nstion).

FICi 7 is a cross-sectional view alon line 7-7 of FICi. 4.
lil(i I) is a partial cmss-sectioiml of the ntuzzle attach-

ment of FICi. Z.

FICi 9 is a bouom. side pcrspccnvc view of the muzzle
ss attaclmtent of FR( 2.

FICi 10 is a cross-sectional side view of lhc muzzle
attachment of lil(i. 2



US 12,169,109 B2

FIG. 1( cross-sectional. top pcrspcctivc vicv, of thc
muzzle attaclunent of FICi. 2.

DIIS('l(IVI'ION OF 'I'I ill Sill,fi("I'EID
EMBODIMENTS

For Ihc purpose of promoting an undcrstmxluig of Ihc
pnnciples of thc invention, reference will now bc made to
the embodiments illustmsted in the drawings and specihc
language will be used to describe the same It will never-
theless be understood that no limitation of the scope of the
invention is thereby intended. Any alterations mtd further
modihcations in the described embodiments. Bnd any further
applmdtions ol'hc pnuciplcs of Ihc uivenuon as descnbcd
hcrclll Brc colltclllplatcd d ~ wotlkl nonnall)'ccilr to onc
skilled in the art to which the invention relates. One embodi-
ment of the invention is shown in great detail. although it
will be apparent to those skilled in the relevant art that some
features that are not relevant to the present invention may
not be shown for the sal e of clarity.

y/BUOUS ClllboilllllCIIIS Of IhC prCSCIII illsCIOSillc IIICIUdC Bll

dttachnlelll systcnl lor attachlllg all accessory, silcll Bs II

muzzle attachment 10. to a firearm 16

Iiirearms 16 include a barrel 22. a trigger 26. and a handle
34 In some instances, firearins further include a slide 40
and/or a guide rod 46 as found in many semi-mitomatic
pistols. The firearm has a forward end 48 and a reanvard end
50. Thc forward cnd of the Iircami is locatml townrds thc
muzzle cnd 51 of the barrel of the lircanu. Thc rcauwnrd cnd
is located opposite the forward end 'I'he handle of the
firear may be near the reanvard end 'I'he firearni may
include a threaded portion 52 to receive an attachment (e g.,
a suppressor. fiash hider. muzzle bral e. compensator, etc ).
The threaded pot(ion of the firear may be located on the
barrel (c.g., at the muzzle cnd).

llic lirearm uicludcs a lock rimciving portion 58. Thc
lockuig rccmving portion may include a rcccss 64. Thc
locking receivmg portion may be located on the barrel of the
firear. 'I'he threaded portion of the firearm mav be located,
at least partially, betv een the locking receiving portion and
a fonvard end of the firearm (e.g.. the muzzle end of the
barrel). II is mintcmplntcd, howcvcr, Ihat the Ilucaded por-
tion of Ihc lircann may have a portion positioned rearward
of Ihc lockuig reccii uig porlion.

'lite lock receiving portion (e o.. recess) may have 0

length extending along a bore 66 of the barrel 'I'he lock
receiving portion of the firearm may be defined by a first side
wall 67 and/or 0 second side wail 68 each having 0 len th
cxtcndmg along u leu Ih of Ihc barrel. Thc side v,all(s) nuiy
CBCh llilvC 0 hclgllt IUCBSUICd Blollg B dlrCCIIOB fioat Bll

outcr-most surface ol Ihc barrel Iowdrds Ihc bore of thc
barrel. 1'he side walls may be pansllel to each other along
their len th. 1'he side walls may be parallel to each other
alon their height Alternatively. the side walls may be
tapered along their Ienmh, their height, and/or both A
forward mid 69 ol'hc lock rccciving poruon (c.g., recess)
may be open ui Ihc dirccuon of the forivard mid of thc
Iircann so that a portion of a lock may cxtcixl into and
engage the lock receiving portion alono a direction from the
fiimvard end of the hrearm

The muzzle attachment has an attachment body 70 bavin
an inner surface 76. The inner surface defines 0 bore 78
cxtcndmg along a central axis 80 of Ihe nnizzlc aftacluncut.
Thc bore Is ol'ullicicnt size Io allow passage of n bullet
ilUllllg llllllg Of tllC fit'cdrlll BIlil OI 10 Iix'clvC a pot(itin Ol thC
barrel. 'I'he inner surface of the muzzle attaclunent may
include a threaded portion 82 extending alonn a length of the

central axis. The Ilucaded ponion ol'hc Inner surlhcc ol'Ihc
nnizzle attachment may be configured to engage the
threaded portion 52 of the firearm. 'I he threaded portion of
the inner surface may be conhgured to engage directly
and/or indirectly (e.g., tluough one or more intermediate
members). When the muzzle attaclmient is in threaded
cngagcmcnt with Ihc Iircarm, Ihc bore of Ihc muzzle altach-
mcut is aligned with thc bore of the barrel of the Iircnrm. In
instances in which the firearm includes a guide md, the

10 attachment body of the muzzle attachment may include a
recess 88 to receive the guide rod of the hreann at least
dunng operation of the tirearm

The muzzle attaclunent has a lock 94 The lock has a hrst
portion 100 conligured to engage the lock receiving portion

ls of Ihc Iircann. Thc Iirst porlion may cngagc the lock
receiving portion of the firearm directly and/or indirectly
(e g., through one or more intermediate menibers) 'I'he lock
nmy be configurable from a retracted configuration (example
shown in FICiS. 3 and 6) to an extended configuration

10 (example shown in FICiS. 4 and 5) and/or from an extended
conligurauon Io a rctractcd conliguratiou. Tlm lock mdy
protrude tluough Ihc umer surface ol the auncluncnt body in
the extended configuration ancgor the retracted con(igura-
tion In the retracted configuration, the first portion of the
lock may be located a first distance from the central axis of
the bore of the muzzle attaclunent. In the extended configu-
ration, the first portion may be located a second distance
front thc CClltlil1 BXIS.

Thc luck nuiy include a spruig 106. Thc spnng may bias
10 the lock towards the extended configuration 'I'he lock may

comprise a pivoting lever 108 tlmt pivots around a pit ot
point 112 'Ilie pivot point may be a roll pin extending
transversely tluough the lock relative to the central axis of
the nnizzle attachment. The pivot point may be positioned

is bctw inn thc spring and thc first position of the lock along Ihc
length of thc central axis of the muzzle attaclmicnt The lock
may compnsc a Iirst-class lever, a simond-class or a Ilurd-
class lever. 'I'he lock may comprise a pivoting lever, a sliding
ann, a detent and/or set screiv to name a few non-limiting

do examples.
A first portion of the lock is configured to engage the hrst

portion ol Ihe lock rcccivuig portion (c... rimcss) of Ihc
lircarm when Ihc lock is in Ihc cxtcndixl couiiguralion.
When Ihc muzzle attacluncnt is attached Io Ihc lircarm, Ihc
lock is configured to engage the lock receiving portion of the
firearm so as to resist remiual of the muzzle attachment
from the firearm. In particular aspect~, iihen the lock is
engaged. the nuizzle attaclunent system resists rotation of
thc muzzle attacluncnt in a first direction relative Io Ihc

0 lircarm by cngagcmcnt ol Ihc lock with lhc lira( sale wall 67
of Ihc recess. Thc muzzle attacluncnt systmn may rcsisl
rotation of the muzzle attachment in a second direction
relative to the firear by en a ement of the lock with the
second side wall 68 (see FICi. 7). Accordin ly, engagement

. I of the lock of the muzzle attaciunent with the lock receiving
portion ol Ihc lircann may resist untlucmluig and/or further
threading of Ihc muzzle attachment to the lircann.

Thc luck may be any slmpc sullicicnt for thc lirst portion
of the lock to securely engage the first portion of the lock

so receiving portion. Iior example, if the lock receiving portion
is tapered along the height of the side wall(s). the lock may
have a corresponding (e.g., mating) taper.

Advmitagoously and preli:rably. cngugcmcnt of thc lock
to Ihc lock rcucivuig portion may Index Ihc muzzle altach-

ss ment rclativc 10 (lie firennn. lite muzzle auacluncnt mdy
vent or disperse propellant gases that are expelled when the
firearm is discharged via a venting portion 118 I'he muzzle
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attachmmu syslmn m prcfi:rably configured ul alt~i muzzle
attachments fnr proper operation of the venting portion. such
that ihe vents 124 expel the pmpellant gas transversely
relative to ihe central axis. Preferably. engagement of the
lock to the lock receiving portion occurs only when n vent
of the muzzle attachment is not directed towards the side of
the barrel of lhc tnggcr and hamllc (c.g., dov nw;ud). Morc
preferably, cngugcmcnt ol'hc lock lo thc luck receiving
pnrtion occurs only when a vent nf the nluzzle attachment is
directed towards a side of the barrel opposite the trigger and
handle (e.g., upwards) and/or when vents of the muzzle
attaclunent are directed tov ards lateral sides of the fireaml
(e.g.. left and right sides) as shown in Fili 1.

Preii:rably. thc lock is configured io mlgage lhc luck
rcmciving portion after lhc I'orward-most portion ol'hc
threaded portion of the muzzle attachnlent is even with or
reanvard of the nnlzzle of the barrel relative to the centnsl
axis. Preferably, the lock ts configured to engage the lock
receiving portion when a reaiward-fbcing surface of the
muzzle attaclunent contacts a fotward-facin ~ surface of the
barrel.

In onc cxcmplary cmbodimcnl. Ihe muzzle atlacluncnl is
a cnmpensator 142, as illustrated in I'lfi 10 The centnsl
bnre of the compensator may include a venting portion 118
located fonvard of the threaded portion 82 1'he venting
portion may include one or a plurality of vents 124 for
expulsion of the propellant gas. The venting portion may
lilpcl'UIw Brdly'ronl lhc ccnndl axis Bltulg B length of lhc
muzzle auaclunmu towards Ihc lilrward mid. Thc muzzle
attachment system preferably indexes the compensator such
that ai least one vent is facing a direction opposite the handle
and the trigger of the hrearm reLstive to the central axis I'or
example. the muzzle attaclunent system may ali n the vents
of the compensator such that propellant gas is discharged in
a direction away from a side ol'thc barrel laculg the Ilandlc
and/or tngger ol'he firearm.

In;m cxcmplary embodiment. thc compensator ulcludcs
three vents. which are located nn three difierent sides of the
compensator. 'I he muzzle attachment system may be con-
figured to index the compensator such that none of the vents
expel propellant as in the direction of the trig er and/or
handle or al lhc ihrcctlon ol d sah: ol lhc blllrcl Iitcnlg lhc
lrlggcl Bnd/or hdndlc. hl onc stlch configUI'Bntin, onc vent Is
tul lhc Iop of lhc conlpcnsalor and cdch tll lhc lw0 IcnlBlnnlg
vents are on npposite sides of the compensator. with the
bnttom of the compensator facing the side nf the barrel
facing the tri ger and/or handle.

The compensator may include grooves 148 in the ventin
portion. The grooves may dclinc a recess ul the ulnar surfucc
tlf lhc venting portion of lhc coulpcnwtlol IhBI IBpcl llpw Jlis
lowBrds Ihc vcr localcxl on cllhcl sah: of lhc conlpcnsBICI.
In this manner. the grooves nlay be configured to direct the
pmpellani gas at an upward angle As such, the expelled
propellant gas can be directed on a slightly upward trajec-
tory, thus further assisting the compensator to resist muzzle
risc Ihal occurs during discharge ol Ihc lircann.

A nlclhod of BUBchlng Bn Bcccssorv (c.g.. Unlzzh: Bltitch-
ment) to a lireann will now be descnbixl with rcfi:rance to
the features and embodiments described elsewhere herein
In an nptional first stage, the lock of the accessory may be
configured from an extended configuration to a retracted
configuration Tlus may be accomplished by, for example,
applyulg a force lo a second poruon 154 ol a lock 94 to move
a lirst portion 100 ol' lock arranged lilr cngagcment with
the lircann. The I'orcc ou lhc sixond portion muy depress a
sprin In a second stage. the accessory may bebrnught into
engagement lvith the firearnl lior example, a muzzle attach-

ment can bc Ihrcadcd onto a Ihrcadcd poruon ol a barrel. In
some instances. the optional first and second stages occur
sunullamously. In a third siege, lhc lock is configured mlo
the extended cmlfiguration sn as to position the first portion
of thc lock ul the lock recco ing poruon ol'hc lircann. Thc
tlurd stage may occur by, for exmnple. removing force front
the second portion of the lock so as to allov the spring to
bias the Inck into the extended configuration In the extended
confi uration. the first portion of the loci can engage the

I il
lock receiving portion of the Jireaml aud resist removal of
the accessory (e, nulzzle attaclmlent) from the firearm.
For example, the luck nuly resist rotation of the accessory
attachment relative to the firearm (e g. relative to the
burrcl). Prcfcmbly, ul thc third stage thc muzzle auacluucnl
is aligned v'ith the firearm so that the muzzle attachment
does not require further adjustment (e.g., mtation) to orient
one or more vents of the muzzle attachment relative tn the
firearm.

lo Thc tenn "lircarm" as used hcrmn includes nfles. pistols,
shot uns. and muzzle loaders. The tenn "firearm** includes
bolt-schon lircarms. a semi-aulomauc firearms, and fully-
mttonlatic firearms.

I'he term "muzzle attachment" as used herein includes
suppressors, flash hiders, flash CLsmpeners, flash suppressors,
muzzle breal s. compensators, and blast diverters and/or any
conlltnlatlon of sUch.

Thc icml "recess" as used hcrmn includes a groove, dlvon
slot, dnnplc, hohu inside conlcr, Bnd/or Bn nnprcmion.

sn I'he follov;ing munbered clauses set out specific embodi-
ments that may be useful in in understanding the present
IIIVefltlotu

I A muzzle attaclunent for a firearm, said muzzle attach-
ment comprisin:

ls un attacluuenl body Irdiing an inner surface dclining d

longitudinal bore exlcndulg along a central axis of Ihc
nulzzlc Bllilchrncnt.

a lock connected to said attachment body and conhgur-
abie from a retracted configuration to an extended

Jo configuration: and
a spun biasing the lock towards the extended configu-

rauon
wherein in Ihc retractcxl configuranon thc lock has a first

portion positioned a lirst distance from Ihc cmltral axis,
wherein in the extended conhgunstion when the muzzle

attaclunent is attached to the hrearm the hrst pnrrion is
positioned a second distance from the central axis and
engages a portion of the firear so as to resist removal
of lhc lnllzzic Bliachnlcnl front lhc JlrcBIBL

0 2 Thc muzzle aitacluucnl of clause I, whcrcin when Ihc
lock is in Ihc cxicndcd configuranon when the muzzle
attachment is attached to the firearm. the lock resists mtation
of the attachment body in a first direction relative to the
firearm..Sg The muzzle attachment of any preceding clause.
whcrcin when thc lock is in thc cxtcndcd conligumtion when
thc muzzle Btlacluncni is attached lo the fireanu. Ihc lock
rcsism rotalion of thc atiacluncni body ul a second direcuon
relative to the firearm: and wherein the second direction is

sn opposite the first direction
4 The muzzle attachment of any preceding clause.

v herein the attaclunent body defines a tltreaded portion
cxlcnding along a length of the central axis aud configurixl
to cngitgc d lhtcddcd poltion of Ihc fili arnl when lhc UIULzh:

as altuchmcnt is attached lo Ihc lircann.
5 i he muzzle attachment of any preceding clmlse,

wherein the threaded portion of the hrearm is the barml
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6. Thc muzzle auacluncni of any prcccding clause,
wherein the barrel defines a recess configured to receive the
Iirst portion ol'hc lock when Ihc lock is in the cxtcndcd
conti uraiion

7. Thc muzzle auacluncni of any prcccding clause,
wherein the threaded portion of the hrearm i ~ positioned at
least partially between the recess and a muzzle end of the
barrel.

g. The muzzle attachment of any precedin clause,
whcrcin the barrel dclincs only onc rcccss configured to
receive the first poition of the lock when the lock is in the
cxtcndcxl mlnligurauon

0 'I'he muzzle attachment of clause I, wherein the lock
comprises a pivoung lcvcr llrdt pivols around a pivot poult
pnsitioned between the spring and the first portion of the
lock along the central axis.

10. 'the muzzle attachment of clause I, wherein the
attaclunent body defines a recess configured to receive a
guale rod of thc 1ircann during 1iong of 1bc I ireemt w hcn thc
muzzle attaclunent is attached to the hreami.

11. Thc system ol clause I, whcrmn Ihc muzzle auach-
ment is a compensator.

12. I'he system of clause 11, wherein when the lock is in
the extended configumltion when the muzzle attachnient Is
attached to the firearm at least one vent opening of the
compensator is on an opposite side of the central axis than
d llalldlC Bnd Irlggcl'1 lhc IIICarul.

13. A sv'steal coinpllslng.
a firearm havmg a tugger. a barrel lmvina a barrel axis,

and a muzzle attachment at a muzzle end nf the barrel,
the nnizzle attachment comprising an attachment body

and a lock, the attachment body bavin an inner surface
detinin a lon itudinal bore extending along a central
axis of lhc unizzlc Buachulcnl dnd Illc lock colulcclcil
to wiid auaclunmli body and conligurablc from a
I elf"BCICd Collligiildlioll 10 Bn CXlcndixl Collli Uriilloll,

ivherein the muzzle attachment defines a vmit opening
arranged to vent pmpellant away fmm the muzzle
attaclmient along a direction transverse to the central
axis;

wherein when lhc lock is In lhc exicndcd conligumlion
when Ihe muzzle auacluncnl is aitachcd 10 the Iircami
thc lock resists rotation of the altdcluncnl body in a lirsl
direction relative to the firearm: and

ivherein when the lock resists rotation of the attachnient
body relative to the hrearm the muzzle attnclunenr Is
oriented relative to the hrearm such thar the vent
opcnmg vents propellant away from a side ol'hc burrcl
lhBI ilocs llol fBcc lhc Irlggcl;

14. Tllc muzzle altacluncni of clmisc 13. whercui when
the lock is in the extended configuration when the muzzle
attachment is attached to the firearm the lock resists nltation
of the attaclunent body in a second direction relative to the
fireami: and ~herein the second direction is opposite the
Iirst direction.

IS. The system ol clause 14, whercui thc muzzle auach-
menl Is a mlmpmisator and when lhc lock resists rolntion ol
the attachment body relative to the hrearm the vent opening
of the compensator is on an opposing, side of the barrel than
the trigger.

lli. The system of clause 14, wherein the lock in the
cxtcndcxl conliguralion is reccivcd willun a lock receiving
slot dcliucd by thc firearm, and whcrem thc lock receiving
slot opens towards thc muzzle cnd of dic barrel.

17. A method for attaching a muzzle attachment to a
muzzle end of a firearm. coinprising

ls

IhrCddlllg B Ihreailall poilioll 01 lhc ulilZZIC duBCIUBCBI 10

a threaded portion of ihe firearm,
wherein the muzzle attachment comprises an attachment

body and a lock, the attachment body having an inner
surface defining a longitudinal bore extending along a
central axis of the nnizzle attaclunent and the lock is
mmnimted lo said alt;mluncni body and conligurablc
flolll B diaCIlgagall CollfigUralloil 10 dll cllgBgCd COII-

figllratlofl;
in wherein the lock resists rotation of the muzzle attachment

in at least one direction relative to the hrearm when the
lock is in the engaged conti uration;

wherein the nnizzle attaclunent defines a vent openin
BlriingCd 10 VCIII plopCIIBBI du ay froill lhC BIULZIC

attacluncnt along a direction transverse to thc central
axis; and

engaging the lnck of the muzzle attachnient when the vent
opening is mi a side of a barrel of the firearm ditferent
than a trigger of the firearm.

20 18. The method of clause 17, wherein the muzzle attach-
lucnl is ii colnpensalor.

Wlulc thc invcniion has been illustrated Bnd dcscribcd in
detail in the drawings and foregoing descnption. the seine is
to be cnnsidered as illustrative and not restrictive in char-
acter, it being understood that only the preferred embodi-
ment has been shown and described and that all changes.
equivalents. and modifications that come within the spirit of
thc Inventions dclincxl by following clainm arc desired io bc
prolcclcd. All publmdtions. patents. mid patent applicalions

ln cited in this speciticatinn are herein incorporated by refer-
ence as if each individual publication, to patent. Cr patent
application were specifically and individually indicated to be
incorporated by reference and set forth in Its entirety herein.

The invention claimed is:
is I A nuizzlc attachment for a lircann, said muzzle auach-

lucnl coulprlslng:
Bn attacluuenl body Irdiing an inner surface dclining d

lnngitudinal bore extending, along a centnll axis of the
muzzle attachment, said attachment body having a

40 threaded portion for engaging a tlueaded portion of the
firearm and a vent opening arranged to vent propellant
gases if way from thc longitudurdl bore along a direction
transvcrac lo thc central axis,

B lock mounted io said attachment body and conligurablc
froni a retracted configuration to an extended configu-
I"Itloll; Bflil

a sprin biasing the lock toiiards the extended configu-
ration:

wherein in Ihc retractcxl configuration thc lock has a first
0 portion positioned a Iirst distance from Ihc cmilral axis,

WIICICIII ill lhC CXICndixl ConllgiirBIIOJI Whcll lhC BIULZIC

attaclunent is attached to the hrearm the hrst porrion is
positioned a second distance from the central axis and
engages a portion of the firear so as to resist removal

.1 of the muzzle attachment from the firearm;
wherein stud muzzle auacluucnt has an upper portion and

B lower poltloll Iclillivc 10 lhc llrcann dnd Bs ih:lined bv
B llorlzoluiil plBIlc cxlcndlllg alollg lhc ccnudl dxls, adid
horizmital plane ortho onal to a vertical plane extend-

sn ing through said central axis and a tngger of the
firearm: and

wherein the vent opening of the muzzle attachment is on
thc upper portion and the lock is on the lower portion.

2 Thc muzzle attachmmil of clmm I, whcrcui the lock
as coluprlscs II pivotlug lcvcl lllat plvom BIUUIUI B pivot point

positioned between the spring and the first portion of the
lock along the central axis
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3. Thc muzzle utnichmcul ol claun 1, whcrnn lhc attach-
ment body dehnes a recess configured to receil e a guide rod
of the hrearm during hung of the firearm when the muzzle
attachment is attached to the firearm.

4. The nnizzle attacluuent of claim 1, wherein the muzzle
attaclunent is a compensator.

5. The muzzle attscluncnt ol'lauu 1, whcrcui whni thc
lock is in Ihc cxtcndcd couliguralion and lhc nuizzlc attach-
ment is attached to the firearm. the lock resists rotation of the
attachment body in a hrst direction relative to the firearni

6 'I he muzzle attachnient of cLhim 5, wherein when the
lock is in the extended configuration and the nmzzle auach-
ment is attached to the Iirearm, the loci resists romtion ofthe
altachmnil body ul u second dircclion rclativc lo Ihc Iircurm,
and

ivherein the second direction is opposite the first direc-
ti Oil.

7 'I he muzzle attachment of claim 6. wherein the
threaded portion of the attaclunent body extends along a
length of the central axis and is configured to engage the
tluc;Ulnl portion ol thc Iircarm when lhc muzzle attacluncnl
is attacluxl lo the Iircsrm.

8 'I he muzzle attachment of claim 7. wherein the
threaded portion of the firearm is on a barrel of the firearni

9 'I he muzzle attachment of claim 8, wherein the barrel
dehnes a recess configured to receive the first portion of the
lock when the loci is in the extended confi uration.

10. Thc muzzle Bltacluucnl ol'laim 9, wherein thc
tluc;Ulnl portion ol Ihc Iircami is posiuoncd el lcusl parliully
betlveen the recess and a muzzle end of the barrel

I I 'lite muzzle attachment of claini 8. wherein the barrel
detines only one recess configured to receive the first portion
of the lock when the lock is in the extended configuration.

12. The muzzle attachment of claim 1,
wherein when lhc lock is in thc cxicndcd conligumlion

and lhc muzzle sttaclmicnt is attached to thc Iircann,
thc lock resists rotation of the altacluncnl body in a Iirsl
direction relative to the firearm: and

ivherein said lock is configurable into said extended
configuration to resist removal of the muzzle mtach-
ment from the firearm prior to the attaclunent body
reaching au cnd ol'rotation onto dic tlu cadnl purl ion of
thc Iircann.

13. A system compnsulg.
a firearm havmg a tugger. a barrel lmvina a barrel axis,

and a nnizzle attachnient at attached to a muzzle end of
the barrel:

the nnizzle attaclmient comprising an attaclunent body
and a lock, thc altacluncnl body havuig an uincr surfucc
defining s longitudinal bore cxlcnduig alon a central
axis OI'he muzzle attachment and lhc lock mounted to
said attachment body and conhgurable from a retracted
configuration to an extended conhguration;

wherein the muzzle attaclunent defines a vent opeuin
arranged to vent propellant away from the muzzle
alt;mluncnl along a direction lrimsvcrsc Ui lhc central
BXI 3;

wherein when the lock is in lhc cxlcndcd nndigura thon thc
lock resists mtation of the attachinent body in a hrst
direction relative to the firearm: and

wherein when the lock resists rotation of the attachment
body relative to the hrearm the muzzle attnclunent ls
oucnlcd rclslivc lo lhc Iircarm such lhaf lhc vent

hi

t t t

opening vcllls lhc plopcllBiu BwBv Iroul B Mclc ol lllc
barrel that does not face the trigger and the loci is on
a side of the barrel I'acing the tugger,

wherein the lock is positioned in plane with the barrel axis
mid thc tugger.

wherein said attachment body has a threaded portion fiir
en aging a tlueaded portion of the barrel: and

wherein said lock is contigurable into said extended
configuration to resist rotation of the attaclunent body
iu said Iirsl dirccuon poor to the sttaclmicnt body
reaching an end of rotation onto the tlueaded portion of
thc barrel.

14. 1 he system of claiin 13, wherein when the lock is in
thc cxtcndcd conliguration thc lock rcsmls rotation ol'hc
attachment body in a second direction relative to the Iiiear;
allCI

wherein the second direction is opposite the first direc-
tioll.

20 15. Thc syslenl of claiul 14, whcrcill Ihc iuuzzhc allach-
ment is a compensator and when the lock resists rotation of
thc uttacluncnl body rclatu c to thc Iircsrm the vent opciung
of the compensator is on an opposing side of the barrel than
lhc ulggcl;

16. 'I'he system of claim 14, lvherein the lock in the
cxlcndixl conliguralion is rcccivcd willun B lock receiving
slot defined by the firearin; and

wherein the lock receiving slot opens towards the muzzle
end of the barrel

17. Ix method for attaching a muzzle attaclunent to a
muzzle cml of a firearm, comprising.

threading a tlueaded portion of the muzzle attaclunent to
a threaded portion of lhc Iireurm, wherein Ihc muzzle
attaclunent comprises an attachment body and a lock,
thc altacluuenl body hai ing un inner surface dclining a

longitudinal bore extending, along a centnhl axis of the
muzzle attachment and the lock is mounted to said
attaclunent body and contigunhble front a disengaged

shh configuration to an en a ed configuration;
wherein Ibc lock resists rotation of thc muzzle atui cluucnl

in at least one direction relative to the fireaun when the
lock is in lhc cngagcd configuration,

wherein the muzzle attachment defines a vent opening
Blriiugcd lo vein plopcllBiu Bwav froill lhc nlULzlc
attaclunent along, a direction transverse to the central
axis: and

engaging the lock of the nnwzle attachnient when the vent
openin is positioned to vent the propellant away from
ml upper side of a barrel of thc Iircarm Bnd when lhc
lock is on an opposite, trigger side of the barrel as
dcfincd by a honzontal plane cxtnldulg along lhc
central axis, said horizontal plane orthogonal to a
vertical plane cxtcndmg lhrough said cnllral axis and a

. 1
tugger of the firearm.

18. The method of claim 17. wherein the muzzle attach-
ment is a compensator.

19. The method of cLaim 17, wherein said engaging the
1OCL Of lhC lllUZZh: iillaChulClll OCCiil's pilot'o dlC nlULZICsii
altuchmcnt rcaclung mi cnd of rolauon onto Ihc tlucadixl
portioli of the fireami
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