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BOLT ASSE&(BLY

CROSS REFERENCE TO RELATED
APPI I(:A'I IONS

line applicauon ts a continuation of U.S. palmil applica-
tion Scr. No. 17/466,036, fticxi on Nov. 22, 2021, wluch
claiins the benefit of Provisional B S Patent Application No
63,'117.64i), bled on Nov 24, 2020. each ofwhich are hereby
incorporated by reference. lit

IIA(7K(tROUND

The present invention pertains generally to firearms and,
in particuLar aspects, to bolt handle armsngements for a
fireamt.

A boll-action nike ts a type ol Iireumi lhal requires thc
manual operation ol n boll lluough Ihc usc of a boll handle
to load and to extmsct cartridges front the clmmber of the
weapon 13olt-action rifles are dependable, easy to use, and zc

are generally considered to be more accurate than an auto-
matic or semi-automatic v capon. These qualities make a
bolt-action rdie a popuLar firearm despite the decreased mote

of fire due to thc manual opcrauon.
Mmiy owners desirc to customize Ihcir lircarm to make

the firearm more comfortable and easy to use, as well as to
modify the size and the shape of the firearm. In some
instances. this customization may include the bolt handle.
For some weapons, the bolt handle is intepal)y attached to
the bolt, making customization difficult by requiring sawin
or special tools to rcmove thc bolt bundle or requiring
modilicalion ol Ihc cnlirc boll assembly. Other Iircarnm
alloiv removal of the bolt handle but require a complicated
pmcess for disassembly and reassenibly Still others are
simply too challenging fiir users. particularly users v ith is
poor grip stren th, to disassemble and/or reassemble.

Thus, there is a need for improvement in this Iield.

SI)MMARY
40

The present disclosure pertains generally to firearms and,
morc specifically. to thc altacluucnl of a boll Imndlc to a bolt
of a Iircarm (e.g., a boll-schon firearm), such as a shotgun,
rific, or pistol iu ccrtaut aspccls, the present disclosure
pmvides bolt handle assemblies and methods of assmnbling
andior disassemblmg bolt handle assemblies by translation
of the bolt handle and/or a bolt shroud reLstive to the bolt.

Bolt assemblies of the present disclosure may comprise a
bolt body incluihng opposuig sidcwulls and a boll cavity
dclincd betwemi the opposutg sidcwalls withe liring put axis c

cxlcndmg Ihrough Ihc boll cavity, wherein a Imndlc opening
is defined by the holt body, a bolt handle including a knob
portion and a body portion, wherein the body portion ts
insertable tluough the handle opening of the bolt body. and
wherein mi aperture having first and second portions is . s

dclincd by Ihc body portion.
Methods of assembling a boh assembly may compnsc

inscrung a bolt handle uito a handle opening delincd by a
bolt body so as to positiiiil a portion of the bolt handle ivithin
the handle opening, inserting a portion of a bolt shroud into ac

a first portion of an apetture defined by the bolt handle: and
retractin the bolt handle relative to the handle openin to
mote the portion of Ihc boll sluoud mlo u second portion of
the apcrturc dclincd by thc bolt htmdle. Insertuig lhc bolt
handle may mtmpnsc pnsstng a distal cnd of a bolt lmndlc as

through the handle opening defined by a bolt body so as to
position the distal end of the bolt lmndle outside an outer

,714 B2

pcrunclcr ol'hc bolt body. Additionally or allcrnauvcly.
methods may comprise moving a holt handle in a hrst
direction relative to the bolt. moving the bolt shroud relative
to the bolt handle: and them moving the holt handle in a
second direction opposite the first direction For example.
methods of disassembling of bolt assembly may comprise
moving tn a Iirst direction a boll handle inscttcd lluough a
bundle openuig deft+ex) by a bolt body so that a poruon of
a bolt shroud moves into a first portion ofan aperture defined
by the bolt handle from a second portion of the aperture;
removing the portion of the bolt shroud from the first portion
of the aperture defined by the bolt handle: and moving in a
second direction opposite the tirst direction the bolt handle
to rcmove thc boll handle Ihom thc handle opening of Ihc
bolt body.

I'he second portion of the aperture may have a cross-
sectional dimension that is smaller than a corresponding
cross-sectional dimension of the hrst portion of the aperture
For example, as measured in a direction orthogonal to the
firin pin axis and/or bolt axis and orthogonal to the direc-
tion of insertion of thc boll hmidlc tluough lhc handle
opening, Ihc dimension ol'hc lirst portion may bc greater
tlmn the second portion. Additioimlly and/or alterimtively,
the first portion of the aperture may be positioned closer to
the knob portion of the bolt handle than the second portion
of the aperture.

The bolt body includes a firing-pin axis Preferably, when
thc lirst portion of lhc aperture is ali ncd with Ihc linng-pin
axis thc distal cnd ol Ihc boll luindlc is oumxlc an outer
perinieter of the bolt body. Accordingly, retmscting the bolt
handle may bring the distal end of the bolt handle flush svith
or witlnn the outer perimeter of the holt body A hard stop
may stop movement of the built handle into the handle
opening tvhen the hrst portion is aligned with the firing-pin
axis. Prcfcrably, a Iinng pui is coupled to thc bolt sluoud and
thc linng pin ts timcrlcd Iltrough lhc first portion of Ihc
aperture dclined by lhc bolt hmidlc before thc poruon of Ihc
bolt shroud is inserted through the first portion of the
aperture.

Preferably. the bolt shroud in the second portion resists
movement of the bolt hmidle to in the handle opening (e...
tiiovctiiciil Io aligii lite In su pot(toit of lite aperture willi lite
Iiring-pin axis). For example, Ihc body portion may include
a fbaturc arranged lo resist moi cmcnl of Ihc boll sluuud
away from the bolt body ivhen the bolt assembly is
assembled I'or example, a seat may be defined alono a
portion of a perimeter of the second pottion. The seat may
receive a portion of the bolt sluoud when the bolt handle is
socurcd to the boli body by thc bolt sluoud andior thc boll
shroud ts rclaincd lo thc boll body by lhc bolt handle. Thc
scut may bc a recess in mi outer surface of Ihc boll body.

13ody portion may additionally/alternatively include a
feature arranged to resist inovement of the holt handle out of
the bolt body v:hen the bolt assembly is assembled. For
example. body portion may include a protrusion (e...
dcl cut) arranged lo interfere w ith a portion of thc bolt slue ud

and resist movcmcnt of the bolt sluoud from the sixond
portion to thc first portion. For example, Ihc protrusion may
be positioned at and end of the seat facing the intermediate
portion I'he protrusion may project towards the handle
aperture and/or above the seat. The protnision may have a
tnan ular shape and/or may have curved sides. As shown in
thc illustrated cmbodimcnt, a side of Ihc prolrustou may face
thc socond portion ul the handle apcrturc aud/or a side ol Ihc
protrusion may lace thc Iirsl portion ol lhc lrandlc apcrlurc.
'I'he protrusion may have a height that ts equal to andior less
tlmn the depth of a recess defining the seat.
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llic bolt sluoud uicludcs a bolt shroud body. A bolt sino ud
tang may extend from the bolt shroud body. The bolt shroud
Iilllg itlav'avC B sc iilCili Willi B lirSI CiOSS-SCCtliiitill dlltlCil-
sinn and a second cross-sectional dimension. Iior example,
bolt sluoud tang may include a lang body und notch thnt has
a smaller cross-sectional diniension (e.g . diameter) than the
tang. The first cross-sectional dimension (e, the cross-
scctional dimension of the tang body such as its diameter/
may be the same as or smaller than the cmss-sectional

I itdimension (c g., diamcicr) of Ihc firs1 porlum of Ihc ltandlc
apetture of the bolt handle so that the first cmss-sectional
dimension of thc bolt shroud tang can pass ai least partiully
through the first portion of the handle aperture 'I'he hrst
cross-sectional dimension of the bolt sluuud tang is prefer-
ably lar er than the cross-sectional diinension (e.g . diant-
eter1 of the second portion of the handle apernire of the holt
handle Advantageously. this can resist moveinent of the hrst
cross-sectional dimension of the tang body tluough the
siuond portion of thc handle apcrturc when Ihe bolt sluoud nt
is positioned in the second portion of the handle aperture

A bolt shroud cavity may be dclincd by thc bolt sluoud
tang and the holt shroud body. A shroud cap may be
positioned within a slot defined by the holt shroud body that
is in communication with the holt shmud cavity The shniud
cap can have a sftroud cap aperture configured to receive a
reanvard end of a firin pin that is part of the bolt assembly.
An aitaclmicnt opcnutg dcfincd by the sluoud cap nuiy
icccivc Bll Buacllltlctlt tllcclullllsill, sucll Bs 11 screw, lor
attaching the firing pm to the shroud cap. Ic

'flic methods may comprise alternating inovement of the
bolt shroud and bolt handle. ! Cr exaniple, nioving. the bolt
shroud may occur between movement of the bolt handle in
the first direction and the second direction. The bolt shroud
may move ut a third dirccuon pnor to movuig Ihc bolt is
handle in thc first direction andior ace uml if rection. Tlic bof I

shroud may move in a I'ouith dirccuon after movuig thc bolt
handle in the first direction and/or second direction 'I he
fiiurth direction may be opposite to the third direction.

Movement in the first and/or second directions may be so
translational movement. Movement in the third and/or
fourth directions may bc translational movcmcni.

A method of'ssmnbluig thc bolt handle will now bc
dcscnbcd. In a lirsi stage, Ihc boh handle, und morc spe-
cificall, the body portion of bolt handle, i ~ inserted through
the handle opening of the holt body 'I'o insert the bolt
handle, a force that is tmnsverse to the direction of the holt
axis is applied to the bolt handle to insert the body portion
of thc bolt ltandlc tluough thc hmtdle opcmng. Thc body
portion may bc inscitcd tluough thc boll handle opemng so o

thai thc distal cud of thc bolt handle cxtcnds past Ihc outcr
perimeter of the bolt body

In some embodiments, a hard stop may be present that
limits the bolt handle from being inserted tfuoupt the handle
opening past a certain point. As an example, this hard stop . 1

may bc designed Io stop further insertion of'he bolt Itandlc
when the boll handle is positioned so Ihul Ihc lirsi portion of
the lrandlc aperture of Ihc boll handle is uligncd wiIh thc
barrel axis of the firearm 'I he hard stop niay be fornted by
the curvature between the intermediate portion and the body sc

portion of the bolt handle. In other embodiments, difi'erent
fonna of hard stops may be used to limit insertion of the of
the bolt ltandlc into thc handle opemng uncc Ihc lira t portion
of the aperture is ahgucd with the barrel uxis, such as a tab
thai cxtmids lbom thc bolt handle or any other suitublc ss
method anrgor having different outer diinensions and/or
shapes of the holt handle that interfere with the bolt body

In a siuond stage, Ihc boll sluoud tang is passed a1 least
partially through the first portion of the handle apenure of
the bolt handle. flic firing pin may be attached to the bolt
shroud, so that the firing pin passes through the first portion
of the handle aperture along the barrel axis of the firearm.
and then the bolt shroud tang is inserted at least partially
through thc lirst purtion of'hc hmtdlc apcrturc. In some
cmboduucnts, thc boll sluoud tmtg is utsertcd tluough Ihc
first portion of the handle aperture until the seat of the bolt
handle is positioned reanvard of the tang body (e g, aligned
with the notch of the bolt shroud tang)

When the bolt sluoud tang is passed at least partially
through the first portion of the handle aperture, the firing pin
spung is comprcsscd and applies force in a rearward dircc-
tloll IO 111C bolt Sllroud. Accordingly, lit B Illlrd SIBgC WhlC11

nmy occur during the second stage. force is applied to the
bolt shroud along the direction of the bolt axis tow:srds the
fotward end of the bolt body 'I'he force apphed to the bolt
shroud causes the bolt sliroud tang to move fonvard against
the bias of the firing pin spring. so that the tang body is
forward ol'hc scat and the protrusiou.

In a fourth stage, thc bolt handle is rctracnxl wiilun Ihc
handle opening, perhaps while the force from the third stage
is still applied to the bolt shroud. Prefensbly, the bolt handle
is retracted a sufhcient distance so that the second portion of
the fmndle aperture is aligned with the barrel axis of the
firearm. In some instances, second portion of the handle
aperture is aligned with thc barrel axis after thc boll handle
is rctracnxi Io a position ui w luch Ihc distal cnd is flush with
or within the outer perimeter of the bolt handle Preferably,
the bolt shroud tang remains at least partially passed through
the holt handle as the bolt handle is retracted within the
handle opening. Therefore, bolt shroud tang moves from
first portion of the handle aperture into second portion of the
bundle apcrturc iw tlm boll handle ts rciractcd witlun Ihc
bundle opcnutg.

In a fifih stage, thc force applied ou the boh shroud ui Ihc
second stage. third sta e. and/or fourth stage may be
released. 'I'he tiring pin sprin biases the bolt shroud so that
the bolt shroud tang contacts the seat around the second
portion of the handle aperture. When the bolt shroud tan
contacts thc scat, Ihc protrusion is Bdiuccnt Io Ilm nuig body
and resists lateral movcmcnt of boll bundle Ihai may move
bolt shroud lang into thc lirst poruou of thc hmidlc apcrturc.

A niethod of disassemblin the bolt handle will now be
described In a first stage, force is applied to the holt shmud
in the direction of the barrel axis. Similar to the method of
assembly described above, applying force on the bolt shroud
causes Ihc lang body of the boll sluoud tmt to move lbrward
of thc seal aml protrusion. Thcreforc, after suflicicnl liirce is
applmd Io Ihc bull sluuud, Ihc proirusiou no longer rcsisIs
movement of the bolt handle ivith respect to the holt shroud

In a second stage. force is applied to the bolt handle in a
direction that is transverse to the barrel axis. The force
applied to the bolt handle causes bolt handle to move (e...
translate andior shdci w iihm thc hmtdlc opening so Iha1 Ihc
bolt sluoud lang moses from Ihc second portion of Ihc
bundle apcriurc uiio the first portion of thc handle apcriurc
of the body portimt of the bolt liandle. I)Bring such moi e-
ment, the distal end of the body portion of holt handle may
extend past the outer perimeter of the bolt body. The bolt
shroud tan and the firing pin may remain stationary as the
bolt handle is movcxf witlnn thc luindlc opening.

In a ilurd stage, thc bolt sluoud tang is moved rearward
along thc burrcl axis so thai the boll shroud tmtg is rcmovixl
from the first portion of the handle aperture of the bolt
handle. When the firing, pin is attached to the bolt shmud, the
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Iiring pin may also be rmnovcd from the boll body through
the first portion of the handle aperture of the bolt handle.

In a fourth stage, lie bolt hmidlc may bc removed from thc
bolt body by withdrawing the bolt handle from the handle
opening of lhc boll body When the bolt assembly is
assembled, the holt shroud tang and/or the firing pin prevent
the bolt handle from being removed from the handle open-
ing. I Iowever. with the holt shroud tang and the tiring pin
removed. there is clearance for the bolt handle to slide

1 I i
w itlnn lhc lrandlc opcnuig aud lo bc rmnovcd for disassem-
bly. Disassembly allows the bolt assembly and/or compo-
nents lhcrcol'o bc clwincd, repaired, chmigcd. and/or stored
separately from the firearm

Advantageously. arrangcmcnts whereat lhc distal cnd of
the body portion of holt handle extends beyond the outer
perimeter of the bolt body during disassembly can aid in
preventin the inadvertent removal of the bolt handle front
the bolt body while the bolt assembly is positioned wirhin a
Iircann. Whmi posiuoucd witlun thc Iircaun, the bolt resides io
within a receiver, and the receiver can block rhe disrnl end
of lhe boll hmidlc from movcmcnl beyond lhc outcr surfucc
of the bolt body suflicient to move the bolt shroud into the
Iirst portion of the upcrturc of lhc boll linndlc. Accordin ly,
removable of thc bolt sluoud, Iinng pin, and boll handle c;ui
be prohibited when the bolt assembly is in the receiver of the
firear.

Advantageously, methods disclosed herein mny not
require rotation of either the bolt handle or the bolt shroud
to allow the bolt handle to be attached to or removed fmm ia
the bolt body. Applying rotational I'orcc can be dificult Ibr
some individuals. Adihlionally, il can be dilliculf ui apply
rotational fiirce to small and/or sniooth components. In
contrast. translational force can be easier tiir an individual to
apply as it does not necessarily rely on grip strength nor ii
clamping a component. The force applied to the bolt handle
to insert the bolt handle tluuugh the handle opening in the
bolt body may be applied in a transverse dirccuon to lhc bolt
axis and may be trmwlauonal rather dian rolahonal. Sinu-
larly, the force applied to the bolt shroud may be apphed in ao

a direction parallel to the bolt axis and also may not require
any mtational force It is conteinplated. however. that niove-
ment of the bolt handle and/or bolt shroud may include
rotational movement if desired.

Further fonna, oblccls, fimturcs, aspects. bmiciita, adv;ui- as

tages. mid cmboihmcnts ol'hc present uivcntion will
become apparent fmm a detailed description and dmwings
pmvided herewith

BRIEF DESCRIPTION OF TFIE DRAWINGS o

IiICi I is a side view of a firearm with a bolt in a locked
confi uration

FI(i. 2u is a side viev of a bolt assembly of the fireami
of FI(i. I with the bolt ln the unlocked configuratio. aa

FIG. 2(r is a top view of a boll assembly ol thc lircami of
FIG. 2u.

FIG. 3 is a pcrspcctivc view ol' bolt body oi'hc bolt
assembly of lil(i 2a.

IiICi 4a is a perspective view of a holt handle of the bolt so

assembly of FICi. 2a.
FI(i. 46 is a front view of a bolt hmidle of the bolt

assembly of FIG. 2u.
FIG. 5 is a pcrspcctivc view of a boll sluoud ol'(hc bolt

assembly of FIG. 2u. ai
IiICi 6 is a cross-sectional top view of the bolt assenibly

of IiICi Za

FICi 7 is a llowcliart I'or a method ol'asscmbhng the boll
assembly of FIG. 2u.

FICi 8 is a side view of thc boll assembly of FIG. 2u
duung assembly.

FICi 9 is a partial pcrspcctn c view of thc boll assembly
of liICi. 2u when the bolt shroud is positioned in a hrst
portion of a handle aperture defined by the bolt handle.

lil(i 10 is a partial cross-sectmnal top view of the bolt
assembly of FICi. Za isith the bolt shroud depressed to allow
lateral movcmcnt of thc bolt lrandlc

FICi 11 is a partial perspective viev of the bolt assembly
of FICi 2a when thc boll shroud is positioned in a sixond
portion of the handle aperture defined by the bolt handle

FICi 12 ia a Ilowcluirt for a method ol'isassembling lhc
bolt assembly of FI(i 2ir

DES('RIFI'ION OI'I I Il: SIII,I:("llID
EMBODIMENTS

For the purpose of pmmotin an understanding of the
punmplcs ol lhc uivcntion, rcibrcncc will uow bc made lo
the embodiments illustrated in the drawings and specific
language will bc used lo dcscribc thc smuc. Il will never-
theless be understood that no limitation of the scope of the
invention is thereby intended. Any alterations and thrther
modifications in the described embodiments, and any thrther
applications of thc punciplcs of thc invcntiou as dcacubcd
hcrmn arc contcmplatcd as would normally occur to onc
skilled in the art to which the invention relates One embodi-
ment of the invention is shoivn in great detail, although it
will be apparent to those skilled in the relevant art tlmt some
features that are not relevant to the present invention may
not be shown for the sake of clarity.

Directional terms, such as forward, rcurward, lop, bouom,
etc . may be used in this description with rcfi:rmicc lo lhc
speci lie cmbodimcnl shown mid used for purposes of clauly.
It should be recognized that these terms are not nieant to be
liiliitiilg.

FICi I illustrates a firear 100. In the embodiment
shown. the fireaun 100 is a ritie and more particularly a
bolt-action ritlc. Fircann 100 uicludcs a stock assmnbly 105
that includes a body 106 and a buttslock 108 llrat cxtcmls
rearward (herefrom. The bultstock 108 may bc intcgmlly
founed with the body or may be formed separately and
attached thereto A receiver 110 is positioned w:ithin the
body 106 of the stock assembly 105 A bolt assembly 120 is
housed v, ithin the receiver 110, and a bolt handle 130 of the
bolt assembly 120 extends outside ol'hc rcccivcr 110 lo
allow manual operation tc.g.. rccrprocattou1 ol lhc boll
assembly 120.

liirearm 100 includes a trigger assembly 170 having, a
tugger 172 that protects from the underside of the body lt)6
A trigger plaid 174 surrounds the tri ger 17Z to resist
inadvertent actuation of the trigger 172. Trigger assembly
170 may bc inctudcxt as a portion ol'ixcivcr 110.

A barrel 180 is aEixcd lo and exlmids forward from lhc
rcccivcr 110. Thc barrel 180 includes a utlcd bore 184 and
dehnes a barrel axis 181 extending longitudinally there-
through I'he barrel 180 may be supported by the body 106
of the stock assembly 105. In some instances the barrel 180
is "free tioatin "and does not contact a forward portion of
thc stock assembly 105. hi some mnbodunmils, a muzzle
brukc 182 may bc positioned at lhc forward cud of thc barrel
180 llic muzzle brake 182 may bc used to redirect propel-
lant gases created during firing of the firearm 100 to coun-
temct recoil and/or nnizzle rise
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An accessory rail 195 may be a 0 ached us thc rccci vcr 11 0
above the holt assembly 120 to pmvide a location to attach
any desired accessories. such as a scope, to the firearnl 100
In the embodiment shown. the accessory rail 195 takes the
foun of a Picatinny rail, however. any variety of moil

interface system suitable for attaching accessories to a
lircann may bc used.

lllc boll assembly 120 of Iircarm 100 is illustrated in
ill(iS. 2nr and 2b I'he bolt assembly 120 includes a bnlt body
121 'I'he bolt body 121 has a forward end that is positioned In

near the barrel 180 and a rearward end nearer to the
buttstock 108 when the bolt assembly 120 is assembled in
the hreonu. A bolt handle 130 is coupled to the bolt body 121
near the rearward cnd ol'hc boll body 121. A bolt sluoud
140 is coupled to Ihc boll body 121 and positioned rearward Is
of the bolt handle 130 at the reanvard end of the bolt body
121

A perspective vielv of the holt body 121 is shnwn in ill(i
3. The bolt body 121 includea opposing sidewolls 122. 123.
Outer surfaces of the opposing sidewails 122, 123 define an zo

outcr pcrimctcr ol'hc bolt body 121. A bolt cavity 124 is
dclincd bc(ween ulncr surfaces of thc opposulg sidcwalls
122. 123. A handle opening 126 is defined by the sidewalls
122. 123 of bolt body 121. The handle opening 126 is
arranged to receive a portion of the bolt handle 130 extend-
in transversely through the bolt body 121. A bolt axis 128
runs longitudinally through the center of the bolt body 121.
In most mnbodimcnts, Ihc boll axis 128 is coaxial with a
liring pm axis and/or Ihc barrel axis 181 when Ihc bolt
assembly 120 is positioned ul the tirearni 100 Altlxlugh the sn

bnlt body 121 sholvn in lii(i. 3 has a cylindrical shape, in
other embodiments, the holt body may be any other suitable
shape.

The bolt handle 130 is shown in FI(iS. 4a ond 4b. Bolt
handle 130 includes a knob portion 131, an ultcrmcdiatc ls
portion 132, und a body portion 133. Thc ultcrmixliatc
portion 132 is positioned tntcnucxitatc thc knob portion 131
and the body portion 133 'lite body portion 133 includes o
distal end 134 opposite the interniediate portion 132. 'I he
body portion 133 is sized and

confic
are for receipt in the so

handle openings 126 defined by the holt body 121. The body
portion 133 dclincs a lrandlc aperture 135.

Hmldlc apcrturc 135 ulcludcs a lira( portion 136 nnd a
siuond portion 137. First portion 136 has a larger cross-
scctional dimension (e g, diaineter) than second portion
137 I'nr example, as measured in a direction ortlxlgonal to
the firing pin axis and/or bolt axis 128 and ortho onal to the
direction of insertion of the bolt handle 130 tluough the
handle opmung 126, Ihc dimension ol'hc lira( portion 136
may bc greater than the second portion 137. As shown in o

FIGS. 4n mid 4b, the lirst ponion 136 of thc Ilandlc npcrturc
135 is located closer to the interniediate portion 132 and/or
knob portion 131 than the second portion 137

Body portion 133 preferably includes a feanire arran ed
to resists movement of the bolt shroud 140 away froln the . a

bolt body 121 when Ihc boll assembly 120 is asscmblcd For
example, a saut 138 may bc dciincd along a portion of a
pcrimctcr of Ihc second poruon 13'7. lllc scat 138 nuiy
receive a portinn of the bolt shmud 140 when the bolt handle
130 is secured to the holt body 121 by the bolt shroud 140 an

and/or the bolt shroud 140 is retained to the bolt body 121
by the bolt handle 130. The seat may be a recess in on outer
surfwc ol'hc bolt body 121.

Body poruou 133 prcfcrably ulcludca u Icnturc arranged
to resist movemmlt of thc bolt handle 130 out ol'hc bolt as

bndy 121 lvhen the holt assembly 12tl is assembled I'or
example. body portion 133 niay include a pmtrusion 139

(c g., dc(en() arranged Io intcrli:rc w ilh u portion of Ihc boll
shroud and resist movement of the holt shroud froin the
second portion 137 to the first portion 136 lior exainple. the
pmtntsion 139 may be positinned at and end of the seat 138
facin the intermediate portion 132. The protnision may
prolect towards the handle aperture 135 and/or above the
scat 138. Thc protrusion 139 may lravc a Inmlgular shape
and/or may Ilavc curved sides. As shown in Ihc illustratixl
embodinlent, a side of the pmtrusion 139 may face the
second portinn 137 of the handle aperture and/or a side of
the protmsion 139 may face the first portion 136 of the
handle aperture. The protrusion 139 may have a height that
is equal to and/or less than the depth of a recess dehning the
scat 138.

A» shown ul FIG. 5 thc bolt sluoud 140 ulcludcs a boll
shroud body 141 A bolt shroud tang 142 extends from the
bolt shroud bndy 141. I'he bolt shroud tang 142 has a

segtuent v'ith a first crnss-sectional dimension and a second
cross-sectional dimension. For example. bolt sluoud tan
142 may include a tan body 143 and notch 144 that has a
smaller croaa-acclional dimmlsion (c.g., diameter) thun Ihc
tang body 143. The lirst cross-sectional duncnsion (c.g., Ihc
cross-sectional dimensinn of the tang body 143 such as its
dionleter) is the same as or smaller than the cross-sectional
dimension (e.g., diameter) of the first portion 136 of the
handle apertlue of the bolt handle 130 so that the hrst
cross-sectional dimension of the bolt sluoud tang 142 can
pass at least partially Iluough Ihc lirst portion 136 ol Ihc
handle aperture. Thc first cross-accuonal dnucusion of Ihc
bolt shrnud tang 142 is preferably larger than the cross-
sectional dimension (e g. diameter) of the second portion
137 of the handle aperture of the bolt handle 130 Advan-
ta cons)y, tlus can resist movement of the first cross-sec-
tional dimension of the tang body 143 through the second
portion 137 of thc handle apcrturc when Ihc boll sluoud 140
is positioned in Ihc second portion 137 ol'hc handle
apcltiirc.

A holt shroud cavity 145 may be defined by the bolt
shroud tang 142 and the bol I shroud body 141 A shroud cap
146 may be positioned lvithin a slot defined by the bolt
shroud body 141 that is in conuuunication v ith the bolt
shroud cavity. Thc shroud cap 146 cml have a sluuud cap
aperture 147 conligured Io rcccive a rearward cnd of a linng
pin 154 (scc FIG. 6) that is part of thc bolt assembly 120. An
attachment opening 148 defined by the shroud cap 146 may
receive an attachment mechanism. such as a screw, filr
attaclun the firing pin 154 to the shroud cap 146.

A cross-sectional view of the bolt assembly 120 is illus-
trated in FIG. 6. As shown, Ihc bolt body 121 surrounds a
liring pin 154. Thc Iinng pin 154 tits coucmltncally within
a finug pin spnng 156. Thc liring pin 154 is translatable
within the holt body 121 so that the firing pin 154 can extend
towards a chamber of the barrel 180 of the firearm 1(N) 'I he
chamber is configured to Imld a cartridge having a bullet. a
casing, and a primer. The bullet is fired from the cartridge by
thc Iirmg pin 154 strikulg the pnmcr mid causing propellant
(i: g., a powdcl charge v;uhln Ihc carnlilgi:) Io ignite. An
extractor 188 is loca(cd bc(ween Ihc bolt assmnbly 120 and
the barrel 180 and operates to remove spent cartridge
casings fmm the chamber after the bullet from the carrridge
has been fired. An ejector 190 then ejecta the spent casin
from the Iireann 100.

A method of assembling thc boll handle is shown in
llowchart 200 illustrntcd in FIG. 7. Iu a lirst stage 205, Ihc
bolt handle 130, and morc spccilically, the body portion 133
of holt handle 130, is inserted thmugh the handle opening
126 of the bolt body 121 I'n insert the holt handle 13(l, a
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force Ilu&1 is Iransvcrsc to Ihc d&recuon of the boll axis 128
is applied to the bolt handle 130 to insert the body portion
133 of the bolt handle 130 through the himdle opening 126.
'I'he body portion 133 may be inserted thn&nuh the bolt
handle opening 126 so that thc distal mid 134 ol'hc bolt
handle 130 extends past the outer perimeter of the bolt body
121 (see FICi. 8k

In some embodiments, a hard stop may be present that
limits the bolt handle 130 from bein ~ inserted through the

I& i
handle opening 126 past a certain porn&. As an example, tlus
hard stop may be designed to stop htrther insertion of the
bolt handle 130 when thc bolt liamllc 130 is positioned so
that the first portion 136 of the handle aperture of the bolt
handle 130 is al&gncd wuh thc barrel ax&s 181 of thc lircaml
100 In the embodiment shown in lil(i 8, the hard stop is
formed by the curvature between the intermediate portion
132 and the body portion 133 of the holt handle 130 (see
FICiS. 4u and 4bl. In other embodiment~. diflbrent fonna of
hard stops nuiy be used to lunil uiseruon ol'Ihe ol'Ihc bull &o

handle 130 into the handle opening 126 once the first portion
of theapcrture is aligned with the barrel ux&s 181, such as a
tab that extends front the bolt handle 130 or any other
suitable method and/or havuig ditferent outer dimensions
and&or shapes of the bolt handle that intertere with the bolt
body 121.

In a second stage 210, the bolt shroud tmig 142 is passed
ai least partially tluou h Ihe lira& ponion 136 ol Ihc 1&andlc

aperture of thc bolt handle 130. Thc liring pm 154 nuiy bc
attached to the holt shroud 140. so that the firing pin 154 sn

passe~ through the first portion 136 of the handle aperture
along the barrel axis 181 of the firearm 100, and then the bolt
shroud tmig 142 is inserted at least partially tluuugh the hrst
portion 136 of the handle aperture /see FICi. 9h In soine
cmbodimcnts, the bolt sluoud tang 142 is uiscrtcd through &s

the lira& portion 136 of thc hmidlc aperuirc unt&l thc sent 138
of Ihc boll handle 130 i ~ pos&boned rcarwurd of Ihc lang
body 143 fe.g., aligned with the notch 144 of the bolt shn&ud

tang 1421
When the bolt sluoud tang 142 is passed at least partially so

through the first portion 136 of the handle aperture. the firin
pin spring 156 is compressed and applies force in a rearward
direction Io thc bolt sluoud 140. Accordingly, ui u thirst stage
215 wluch muy occur duruig saul sccoml stage 210. fi&rcc is
applied to the bolt shmud 14(l alono the direction of the bolt
axis 128 toivards the fonvard end of the holt body 'I'he force
applied to the bolt shroud 140 causes the bolt shroud tan
142 to move fo&ward against the bias of the firing pin sprin
156. so tlrat Ihc tang body 143 is lhrwurd of die ace(138 and
the protrusion 139 /scc FIG. 10h o

In a fourth stage 220, thc bolt handle 130 is retracted
within the handle opening 126. perhaps while the force front
the third stage 215 is still applied to the bolt shroud 140
Preferably, the bolt handle 130 is retracted a sufficient
distance so that the second portion 137 of the handle . &

aperture is aligned wuh the barrel ax&s 181 ol'hc lircami
100. In some &nstunccs, sera&nd ponion 137 ol'hc handle
aperture is aligned w&th Ihc barrel axis 181 after thc bolt
handle 130 is retracted to a position in which the distal end
134 is tlush with or witlun the outer perinieter of the bolt sn

handle 130. Preferably. the bolt shroud tang 142 remains at
least partially passed through the bolt handle 130 as the bolt
handle 130 is rctractcd within thc i&smile opmnng 126.
Therefore, bolt shroud tang 142 moves from lirst portion 136
of thc handleapcrture into second poruon 137 of thc handle ss
aperture as the holt lwndle is retracted within the handle
opening 126, as shown in lilti ll

In a Iifih stage 225. thc Ibrce applied ou thc boll sluuud
140 m the second sta e 210, third stage Z15. and/or tivuith
stage 220 may be released 'I he firing pin spring 156 biases
the bolt shroud 140 so that the bolt shmud tang 142 contacts
the seat 138 amund the second portion 137 of the handle
aperture. When the bolt sluoud tang 142 contact~ the seat
138. thc protrusion 139 is txllacmtt Io thc tang body 143 and
resists lateral movcmcnt of boll handle 130 that may move
bolt shroud tang 142 into the tirst portion 136 of the handle
aperture.

A niethod of disassembling the holt handle is shown in
FICi. 12. In a first stage 305, force Is applied to the bolt
shroud 140 in the direction of the barrel axis 181. Similar to
thc method ol assembly dcscribcd above, applyuig force on
thc bolt sluoud 140 cmises tlm lang body 143 of Ihc boll
shroud tang 142 to move forv ard of the seat 138 and
pmtnision 139 I'herefore, after suflicient force is applied to
the holt shroud 140, the pmtnision 139 no longer resists
movement of the bolt handle 130 isith respect to the bolt
shroud 140.

In a second stage 310. force is applied to the boll handle
130 iu a direction Ihat is trmisicrsc to thc barrel axis 181.
'I'he force applied to the bolt handle 130 causes bolt handle
130 to move (e 8, translate anrkor slide) within the handle
opening 126 so that the bolt shroud tang 14Z moves front the
second portion 137 of the handle aperture Into the hrst
portion 136 of the handle aperture of the body portion 133
of thc bull handle 130. Dunng such movcmm&1, the distal cnd
134 of thc body portion 133 of bolt handle 130 may cxtcnd
past the outer perimeter of the holt body 121. as shown in
l&ICi 8 'lite bolt shroud tang 142 and the finng pin 154 may
remain stationary as the bolt handle 130 is moved within the
handle opening 126.

In a third sta e 315, the bolt sluoud tang 14Z is moved
rearward along the barrel axis 181 so that thc bolt sluoud
tang 142 is removed from the lirst poruon 136 of Ihc handle
aperture of the bolt handle 130. When thc liring pin 154 is
attached to the bolt shroud 140, the firing pin 154 may also
be removed from the bolt body 121 through the first portion
136 of the handle aperture of the bolt handle 130.

In a fourth stage 320, the bolt handle 130 may be removed
from thc bolt body 121 by widtdrawui thc boll handle 130
from thc handle opening 126 ol'hc boll body 121. When Ihc
bolt assembly is asscmblcd. the bolt shroud tang 142 and&or

the firing pin present the bolt handle 130 from being
removed fmm the handle opening 126 I lowever. with the
bolt sluoud tang 142 and the firin pin 154 removed, there
is clearance for the bolt handle 130 to slide within the handle
opening 126 and to bc rmnoi cd for disassembly D&uasscm-
bly allows thc boll assembly and/or components thereof Io
bc clca md. repaired. chang&xi, and/or stored separately I'rom
the firear 100.

Advantageously, arran ements ivherein the distal end 134
of the body portion 133 of bolt handle 130 extends beyond
the outer perimeter of the bolt body 121 during disassembly.
as shown in FIG. 8. can aid ui preventing the uiixlveucnt
removal of the bolL lumdlc from thc bolt body w la le thc bolt
assembly is positioned within a lircarm When position&xi
within the firearm, the bolt resides within a receiver. and the
receiver can block the distal end of the bolt handle front
movement beyond the outer surface of the bolt body sufli-
cient to move the bolt sluuud into the first portion of the
aperture of thc bolt handle. Accordingly, rcmovablc of Ihc
bolt shroud, finng pui, mid bolt bundle can bc prolnbitixl
when thc bolt assembly is ut thc rima&ver ol'he lircarm.

Neither the method ofassembly described in the floivchart
200 nor the method of disassembly described in the flow-
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c1mrl 300 rcqu &re ro In lion of c&ther the bolt Iuuidlc 130 or thc
bolt sluuud 140 to allo~ the bolt handle 130 ro be Bunched
to or rcmovcd from the boll body 121. Thc fi&rcc appl&cd to
the bolt handle 130 to insert the holt handle 13tl through the
handle opening 126 in thc bolt body may bc applied in a

transverse d&rect&on to the holt axis 128 and is translational
rather than rotational. Similarly. the force applied ro the bolt
shroud 140 may be applied m a direction pansllel to the bolt
axis 128 and also does not require any rotational force. It is

1&1

contmuplatcd, however, that movcmcnt ol'hc bolt lmndlc
and/or bolt sluoud may include rotational movement.

11&c followiug uuntbcrcst clauses sct out spccilic embodi-
ments that may be usefid in understanding the present
invent ioiu
I A method of assembling a holt asscunbly ti&r a firearni,
comprising:

passing a distal end of a holt handle through a handle
opening detined by a bolt body so as to position a
portion of said boll handle willun suid Imndlc opening io
and said distal end of said bolt handle outside on outer
pcrimctcr of sa&d boll body.,

inserting a portion of a bolt shroud into a tirst portion of
an aperture dehned by said bolt handle: and

retracting said holt handle relative to said handle opening
to move said portion of the bolt sluoud inro a second
portion of the aperture defined by said bolt handle.

2. Thc method ol'lause I, whcrc&n said second port&on of
the aperture has a cross-sccl&onal dimcns&on ilail is smaller
than a corresponding cross-sectional dimension of said hrst io
portion of the aperture
3 I'he method of any one of clm&ses 1-2. wherein retracting
said bolt handle brings the distal end of said bolt handle flush
with or &iitbin the outer perimeter of said bolt body.
4. Thc method ol'ny one ol'lauses 1-3, wherein thc distal is
cnd of thc bolt handle m passed fiu ough said bundle opening
unlit a hard stop prcvcnm further movcmcnl ol smd bull
handle into said lmndle opening
5 'I he method of clause 4, wherein said bolt body includes
a tiring-pin axis, and wherein said first portion of the so
ape&tore is aligned v ith said firing-pin axis when the bolt
fatidic &caches miid hard ~Lop.

6. Tlm method of uny ouc of clauses 1-5, whcrcui said bolt
shroud ui said second poruon is cngagablc with a recess of
said bolt handle to resist niovement of said bolt handle in
said handle opening
7. The method ofany one of clauses 1-6. wherein a firing pin
is coupled to said bolt sluoud and wherein said firing pin is
inserted fiuough said lirst portion of fiic aperture dctincd by
smd bolt handle bclbrc saul port&on of sa&d bolt sluoud is o

inserted through sunl lirsl portion of the apcrlurc.
8 A method of disassembling a bolt assembly for a firearni,
comprisinn:

moving in a first direction a bolt handle inserted tluough
a handle opening defined by a bolt body so rhat a .1
portion of a bolt shroud moves into a first porta&n of an
aperture dclincd by smd boll handle from a a&mond

portion of Ihc aperture,
removing sa&d portion of said bolt shroud from said hrst

portion of the aperture detined by said bolt handle: and so

moving in a second direction opposite said first direction
said bolt handle to remove said lx&lt handle from said
lumdlc opm»ng of said bolt body.

9. Thc method ol'lause 8, whcrc&n said second port&on of
the aperture has a cross-sccl&onal dimcns&on ilail is smaller ss
than a corresponding cross-sectional dimension of said hrst
portion of the aperture

10. Tlic method ol';my onc of clauses 8-9, compns&ng
moving said bolt shroud in a tlnrd direction prior to moving
said bolt handle in the first direction
11 I'he n&ethod of clause 10. &vherem removing the portion
of the bolt sluoud includes movin the bolt shroud in a
fourth direction opposite to said third direction.
12. Tlm method of any onc of clmiscs 8-11, wherein a liung
pi&1 Is coupled lo said bolt shroud Biul whcrc&11 said Iiriilg p&11

is removed from said bolt through said tirst portion of the
aperture defined by said bolt handle after said portion of said
bolt shmud is removed fmm said first portion of the aperture
detined by said bolt handle.
13. The method of any one of clauses 8-12, wherein movin
u& thc lirsl direction is translational movcmcnl.
14. Thc method of miy onc of cluuscs 10-11, whcrcin
moving in the third direction is translational &uovcment.
15 A bolt assembly coinprising,:

a holt body including opposing, side&veils and a holt cavity
defined between said opposing sidewalls with a firin
pin axis extending tluough said bolt cavity, wherein a
lmndlc opcnmg is dclincd by said bolt body,

u boll lmndlc &ncludutg a knob portion snd a body port&on,
v herein said body portion is insertable thmugh said
handle opening of said holt body. and wherein an
aperture having first and second port&ons is defined by
said body portion:

wherein said first portion has a cross-sectional dimension
thin is h&Cger thai& B colrcspotidii&g cross-sccllouai
dimension of saul second portion, m&d

wherein said first portion of said aperture &s positioned
closer to said knob portion of said bolt handle than said
second portion of said aperture.

16. The bolt assembly of clause 15, ~herein a distal end of
said bolt handle is positioned outside an outer perimeter of
said bolt body when said first portion ol'aid apcrturc is
ahgncd w&th said lirmg pui ax&s.

17. Thc bolt assembly any onc ol'lauses 15-16, whcrcin
said distal end of said bolt handle &s tlush with or within said
outer perimeter of said bolt body when said second portion
of the aperture is aligned &vith said firing pin axis.
18. The bolt assembly of any one of clauses 15-17, thrther
composing.

u liring pui inscrlablc utto said bolt cavity, and
u boll shroud including a bolt sluoud lang inscrlablc mlo

said holt cavity and at least partially thmugh the
aperture of the bolt handle, wherein said holt shmud
tang includes a segment having a first cross-sectional
dimension and a second cross-sectional dimension each
mcasurcd Iransvcrsc lo Lhc linn pu& nxis when Lhc boll
shroud lang is uiscrted uito thc boll cavity

19. Thc bolt assembly ol'clause 18, w hcrcin said boll sluoud
tang segment is insertable into and removable from said hrst
portion of the aperture of the bolt handle when said hrst
portion of the aperture is positioned on the firing pin axis.
20. The bolt assembly of any one of clauses 18-19, wherein
said bolt sluoud Lang is blocked from bc&ng removed I'rom

said boll cav&ly by said bolt handle when said second port&on
of thc aperture is aligned with m&id linug pu& axis mid said
bolt shroud tang seginent is positioned in said second
portiol& of the aperture

While the invention has been illustrated and described in
detail in the drawings and foregoing descnption, the same is
to bc considered as illustrative mtd uot rcsluctivc in char-
acter. it being understood tlmt only thc prcfbrrcd embodi-
ment has been shov,n mid dcsvnbcd and that all chan cs.
equivalents, and modifications that come w&thin the spirit of
the inventions defined by ti&liow&ng claims are des&red to be
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protcclcd. All pubhcalious, patents, mid patent upphcations
cited in this specification are herein incorporated by refer-
ence as if each individual publication. patent. or patent
application v ere specifically and indii idually indicated to be
incorporated by reference and set forth in its entirety herein.

The invention cLaimed is:
1. A bolt hmidlc compnsuig.
a knob portion,
a body portion including a distal end;
an intermediate portion positioned between and connect- IB

ing said knob portion and said body portion;
a handle aperture defined tlmtugh said body portion,

ivherein said handle apertiue includes a first portion
and a second poruon, and wherein said second portion
of saul bundle upcrlurc is closer lo Ihc dislul mxl of said
body portion than said first portion;

a seat dehncd along a perimeter of said second portion of
said handle aperture: and

wherein a cross-sectional dimension of said seat within
said second portion of said handle aperture is smaller 20

than a corrcspouduig cross-sectional dimension of said
fitst pottlou of sdul handle apcttuic.

2 'I he bolt handle of claim 1, further comprising.:
a hrst pmtrusion positioned on a periineter of said handle

aperture and extending into said handle aperture
3. The bolt handle ofclaim 2, wherein said first protrusion

is positioned rearward of a fonvard surface of said body
portion ol'hc bolt hmidlc.

4. Thc boll handle ofclaim 2, whermn said lirsl protrusion
has a triangular shape

5 'I he bolt handle of claim 2, further comprising.:
a second protrusion positioned on a perimeter of said

handle aperture and extending into said handle aper-
ture.

6. The bolt handle of claim 2, whermn said sixond is
protrusion Is positionixl rearward of d liirward surl'acc of
said body portion ol'he bolt hamllc.

7 A bolt assembly comprising
a bolt body including opposing sideivalk and a bolt cavity

detined between said opposing sidewalls with a firin sc
pin axis extending tltrough said bolt cavity. wherein a
lumdle opm»ng Is dclincd by smd bolt body;

a bolt handle uicluihng a knob portion, a body poruon and
an uitenncdiale portion rxiiuiccluig suul loiob porluin lo
said body portion, wherein said body portion is insert-
able through said handle opening of said bolt body, and
ivherein a handle aperture having first and second
portions is defined by said body portion. and wherein
said lirsl portion ol'aid handle aperture is positioned

closer lo said knob portion of said bolt hmidlc than said
second portion of said handle aperture,

a scill dcfiued Bloug a pcttulclcr ol sdul second pornou ol
said handle aperture and extending mto said second
portion of said liandlc aperlurc, and

wherein said first portion has a cmss-sectional diinension
that is larger than a corresponding cross-sectional
dimension of said seat.

8 The bolt assembly of claim 7, further comprising:
u liring pui inscrlablc uilo said boll cavity, and
a bolt sluoud includin a bolt sluoud tang insertable into

said boll cavity and at least partially tluough the handle
aperture of the bolt handle, wherein said holt shmud
tang includes a tang body having a first cross-sectional
dimension and a notch bavin a second cross-sectional
dimension each measured transverse to thc liring pin
axis when thc bolt sluoud tang is uiscrted uilo the boll
cavil vs

9 1 he holt assembly of claim 8, wherein the first cross-
sectional dimension is lar er than the second cross-sectional
dunension.

10. The bolt assembly of claim 8, wherein said tang body
is iuscrtablc into and rmnovablc from said lirsl portion of the
bundle apciturc of thc bolt handle when said lirst portion of
lhc hiuullc. Iipcrtilrc Is posiliouixl ou lhc fiilug pui Bxls.

11. 1 he bolt assembly ofclaim 8, wherein said holt shmud
tang is blocked from being removed from said bolt cavity by
said seat when said second portion of the handle aperture is
aligned v,ith said Firing pin axis and said bolt sluoud tan
is posiuoncd in said second portion of lhc handle apcrlurc.

12. The bolt assembly ol'lmm 7, further comprisin:
u lirst protnision postttoncxt on a pcnmctcr of said handle

aperture and extending into said handle aperture
13. 'I'he bolt assembly of claim 12, wherein said pmtru-

sion is in contact ivith said tang body when said second
portion of the handle aperture is ah~ed with said firing pin
axis imd said boll shroud lmig scgmcul Is positioned ui said
socond portion of thc handle aperture

14. The bolt assembly of claim 13, whcreui smd lirsl
pmtnision is positioned reanvard of a forward surface of
said body portion of the bolt handle

15. The bolt assembly of claim 14, further comprising:
a second protrusion positioned on a perimeter of said

liandlc aperture and cxtcnding uito said handle aper-
ture, wherein said second protrusion is posiuoned rear-
ward of a forward surface ol said body portion of lhc
holt handle
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