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(54) FIREARM EXTRACTOR

(57) Provided herein are extractors, bolt assemblies,
firearms, and related methods, devices, and assemblies.
A firearm extractor includes a first end, a second end
opposite the first end, an axis defined between the first
end and the second end, and a pivot portion between the
first end and the second end. The extractor may include
a notch defined at the inner side of the extractor at an
axial location between the pivot portion and the first end

that, in operation, engages a cartridge casing having a
diameter greater than a casing of a 5.56 NATO cartridge
or other platform-standard cartridge. A thickness of the
extractor in at least one location defined at the axial lo-
cation of the notch disposed radially inward of one or
more lugs of a barrel or a barrel extension during cycling
of the bolt may be greater than 0.019 inches.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and is a con-
tinuation-in-part of U.S. Application Serial No.
29/773,740, filed March 11, 2021, which application is
hereby incorporated by reference in its entirety.

TECHNOLOGICAL FIELD

[0002] Example embodiments relate generally to fire-
arms, and, more particularly, to extractors for use in fire-
arms that support and subsequently remove spent car-
tridge casings, and associated assemblies, components,
and methods regarding the same.

BACKGROUND

[0003] Tactical rifles and other types of firearms may
be equipped with a barrel and bolt that, in conjunction,
hold or support a cartridge during operation of the firearm
(e.g., with a chamber). A magazine contains the cartridg-
es that are fed from the magazine to the chamber during
operational cycles. Actuation of the operational cycle of
the firearm may be performed manually by an operator
(e.g., a bolt action rifles) or by way of an autoloading
action (e.g., automatic or semi-automatic rifles), such as
a high pressure propellant gas.
[0004] The firearm may integrate the barrel into a barrel
assembly (e.g., with or without a barrel extension) which
may include one or more lugs that engage corresponding
lugs of the firearm’s bolt. Following firing of the cartridge,
an extractor attached to the bolt may operate to, via en-
gagement with the cartridge casing, pull the casing from
the chamber for further expulsion from the firearm by an
ejector. Extractors are often subject to tight tolerances
to ensure proper engagement with the cartridge size fired
by the firearm while also subjected to increased forces
due to their proximity to the firing operation. Through ap-
plied effort, ingenuity, and innovation, many of these
identified problems have been solved by developing so-
lutions that are included in embodiments of the present
invention, many examples of which are described in de-
tail herein.

BRIEF SUMMARY

[0005] The present disclosure relates generally to fire-
arm extractors, assemblies and configurations that at
least support, guide, position, extract, and/or expel a car-
tridge during a firearm’s operational cycle.
[0006] According to some aspects of the present dis-
closure, a firearm extractor is provided that includes a
first end and a second end opposite the first end where
the first end and the second end define an axis extending
therebetween. The extractor may include a pivot portion
defined between the first end and the second end that is

disposed at an inner side of the extractor and is config-
ured to engage a bolt. The extractor may further include
a notch defined at the inner side of the extractor at an
axial location between the pivot portion and the first end.
In operation, the notch may be configured to engage a
cartridge casing having a diameter greater than a casing
of a 5.56 NATO cartridge (e.g., a cartridge having a rim
diameter greater than a 5.56 NATO or .223 Remington
cartridge). A thickness of the extractor in at least one
location defined at the axial location of the notch is greater
than 0.019 inches where the at least one location may
be configured to be disposed radially inward of one or
more lugs of a barrel or a barrel extension during cycling
of the bolt.
[0007] In some embodiments, the thickness at the at
least one location may be greater than or equal to ap-
proximately 0.043 inches and less than or equal to ap-
proximately 0.055 inches.
[0008] In some embodiments, the thickness at the at
least one location may be approximately 0.043 inches.
[0009] In some embodiments, the thickness at the at
least one location may be approximately 0.055 inches.
[0010] In some embodiments, the thickness at the at
least one location may be less than or equal to approxi-
mately 0.055 inches.
[0011] In some embodiments, thickness at the at least
one location may be greater than 0.019 inches and less
than or equal to approximately 0.055 inches.
[0012] In some embodiments, the thickness at the at
least one location may be greater than or equal to ap-
proximately 0.043 inches.
[0013] In some embodiments, the extractor may fur-
ther include support tower defined at an outer side of the
extractor opposite the inner side at an axial location of
the extractor between the pivot portion and the first end.
In such an embodiment, the support tower may define a
width in a circumferential direction perpendicular to the
axis that is less than a width of the extractor, and the
support tower may be positioned at a location other than
the at least one location having the thickness that is great-
er than 0.019 inches.
[0014] In some further embodiments, the thickness of
the extractor in all locations in a circumferential direction
along a length of the notch, perpendicular to the axis,
other than the location of the support tower is greater
than 0.019 inches.
[0015] In some further embodiments, a height of an
outer surface of the outer side of the extractor at the at
least one location relative to the axis may be greater than
a height of the outer surface of the outer side of the ex-
tractor elsewhere along a length of the extractor.
[0016] In some further embodiments, a height of an
outer surface of the outer side of the extractor at the at
least one location relative to the axis may be greater than
the height of a standard 5.56 extractor.
[0017] In some further embodiments, the thickness of
the extractor at the at least one location may be at least
approximately 20% of a greatest thickness of the extrac-
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tor at the support tower. In some embodiments, the thick-
ness of the extractor between the inner surface of the
notch and the at least one location (e.g., a location other
than the support tower) may be at least approximately
5% greater than a traditional extractor of a given caliber
cartridge.
[0018] In any embodiment, an outer surface of an outer
side of the extractor opposite the inner side of the extrac-
tor may slope upwardly from a location closer to the sec-
ond end to the least one location defined at the axial
location of the notch that is greater than 0.019 inches.
[0019] In some embodiments, the notch of the extrac-
tor may extend axially along at least a portion of a length
of the inner side of the extractor. The notch may include
a first depth defined radially outward from a distal edge
of the notch proximate the first end axially aligned with
the at least one location and a second depth defined ra-
dially outwardly from a proximal edge of the notch axially
aligned with the at least one location. The second depth
may be greater than the first depth and the thickness is
at the at least one location may be greater than the first
depth.
[0020] In some embodiments, the thickness at the at
least one location is the minimum thickness of the ex-
tractor at the axial location of the notch.
[0021] In some embodiments, the first end of the ex-
tractor body may further define a recess configured to
prevent catching (e.g., snagging, fouling, malfunctioning,
or other unintended contact) of a spent cartridge by the
extractor during operation.
[0022] According to other aspects of the present dis-
closure, a bolt assembly is provided. An example bolt
assembly may include bolt configured to engage one or
more lugs of a barrel or a barrel extension during cycling
of the bolt and may further define a groove. The bolt as-
sembly may further include an extractor as described
above that may be received by the groove of the bolt and
pivotally attached with the bolt via the pivot portion of the
extractor.
[0023] According to other aspects of the present dis-
closure, a firearm is provided. The firearm may include
a barrel including an inner surface defining a bore con-
figured to guide a projectile as the projectile is propelled
through the bore by pressurized gas. The barrel may de-
fine a muzzle end and a chamber end opposite the muz-
zle end. The inner surface may define a chamber at the
chamber end, wherein the chamber is configured to re-
ceive a cartridge and to support at least a portion of a
cartridge casing during firing. The barrel may further de-
fine one or more locking lugs. In an instance in which the
barrel further includes a barrel extension attached to the
barrel, the barrel extension may define the one or more
locking lugs. The firearm may further include a bolt de-
fining one or more bolt lugs configured to engage the one
or more locking lugs of the barrel and a groove. The fire-
arm may further include an extractor as described above
that is received by the groove of the bolt and pivotally
attached with the bolt via the pivot portion of the extractor.

[0024] According to other aspects of the present dis-
closure a method of manufacturing at least a portion of
an extractor is provided. The method may include pro-
viding a body that defines a first end and a second end
opposite the first end, the first end and the second end
defining an axis extending therebetween. The method
may further include providing a pivot portion positioned
between the first end and the second end, the pivot por-
tion disposed at an inner side of the body of the extractor,
wherein the pivot portion is configured to engage a bolt.
The method may further include removing material from
the body to define a notch at the inner side of the extractor
at an axial location between the pivot portion and the first
end, wherein, in operation, the notch is configured to en-
gage a cartridge casing having a diameter greater than
a casing of a 5.56 NATO cartridge (e.g., a cartridge hav-
ing a rim diameter greater than a 5.56 NATO or .223
Remington cartridge). The method may further include
removing material from an outer surface of the body op-
posite the inner surface to define a thickness of the ex-
tractor in at least one location defined at the axial location
of the notch disposed radially inward of one or more lugs
of a barrel or a barrel extension during cycling of the bolt,
wherein the thickness is greater than 0.019 inches.
[0025] In some embodiments, removing material from
the outer surface further defines a support tower extend-
ing from the outer surface of the extractor at an axial
location of the extractor between the pivot portion and
the first end. The support tower may define a width in a
circumferential direction perpendicular to the axis that is
less than a width of the extractor, and the support tower
may be positioned at a location other than the at least
one location.
[0026] In some embodiments, removing material from
the body to define the notch at the inner side of the ex-
tractor may be such that the thickness of the extractor in
all locations in a circumferential direction along a length
of the notch, perpendicular to the axis, other than the
location of the support tower is greater than 0.019 inches.
[0027] In some embodiments, removing of material
from the outer surface of body may follow a path that
slopes upwardly from a location closer to the second end
to the least one location defined at the axial location of
the notch that is greater than 0.019 inches.
[0028] In some embodiments, the method may further
include removing material from the first end to define a
recess configured to prevent catching of a spent cartridge
by the extractor during operation.
[0029] A variety of additional aspects are also de-
scribed in the following detailed description and in the
attached claims. The aspects can relate to individual fea-
tures and to combinations of features. It is to be under-
stood that both the foregoing general description and the
following detailed description are exemplary and explan-
atory only and are not restrictive of the broader inventive
concepts upon which the example embodiments dis-
closed herein are based.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Having thus described embodiments of the dis-
closure in general terms, reference will now be made to
the accompanying drawings, which are not necessarily
drawn to scale. The following drawings are illustrative of
particular embodiments of the present disclosure and do
not limit the scope of the present disclosure. Moreover,
the drawings are intended for use in conjunction with the
explanations provided herein. Example embodiments of
the present disclosure will hereinafter be described in
conjunction with the appended drawings.

FIG. 1 illustrates a side view of a firearm according
to some example embodiments;
FIG. 2 illustrates a cross-sectional view of a portion
of the firearm of FIG. 1 according to some example
embodiments;
FIG. 3 illustrates a partially exploded view of a portion
of an example bolt assembly according to some ex-
ample embodiments;
FIGS. 4A-4C illustrate views of a prior art standard
5.56 mm extractor;
FIGS. 5A-5C illustrate views of a modified prior art
extractor.
FIG. 6 illustrates a top isometric view of an example
extractor of the present disclosure;
FIG. 7 illustrates a bottom isometric view of the ex-
ample extractor of FIG. 6;
FIG. 8 illustrates a top view of the example extractor
of FIG. 6;
FIG. 9 illustrates a bottom view of the example ex-
tractor of FIG. 6;
FIG. 10 illustrates a side view of the example extrac-
tor of FIG. 6;
FIG. 11 illustrates a front end view of the example
extractor of FIG. 6 taken from the first end;
FIG. 12 illustrates a simplified front end view of an
example extractor according to some example em-
bodiments;
FIG. 13 illustrates a cross-sectional view of the ex-
ample extractor of FIG. 12 taken along the line C-C
in FIG. 12; and
FIG. 14 illustrates an example method of manufac-
turing an extractor according to some example em-
bodiments.

DETAILED DESCRIPTION

Overview

[0031] Some embodiments of the present invention will
now be described more fully hereinafter with reference
to the accompanying drawings, in which some, but not
all, embodiments of the invention are shown. Like refer-
ence numerals refer to like elements throughout. Indeed,
various embodiments of the invention may be embodied
in many different forms and should not be construed as

limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will sat-
isfy applicable legal requirements.
[0032] As used herein, the term "or" is used in both the
alternative and conjunctive sense, unless otherwise in-
dicated. The term "along," and similarly utilized terms,
means near or on, but not necessarily requiring directly
on an edge or other referenced location. The terms "ap-
proximately," "generally," and "substantially" refer to
within manufacturing and/or engineering design toler-
ances for the corresponding materials and/or elements
unless otherwise indicated. Thus, use of any such afore-
mentioned terms, or similarly interchangeable terms,
should not be taken to limit the spirit and scope of em-
bodiments of the present invention.
[0033] The figures are not drawn to scale and are pro-
vided merely to illustrate some example embodiments of
the inventions described herein. The figures do not limit
the scope of the present disclosure or the appended
claims. Several aspects of the example embodiments
are described below with reference to example applica-
tions for illustration. It should be understood that numer-
ous specific details, relationships, and methods are set
forth to provide a full understanding of the example em-
bodiments. One having ordinary skill in the relevant art,
however, will readily recognize that the example embod-
iments can be practiced without one or more of the spe-
cific details or with other methods. In other instances,
well-known structures and/or operations are not shown
in detail to avoid obscuring the example embodiments.
[0034] Firearms may employ extractors and ejectors,
as part of a bolt assembly or otherwise, that operate to
extract a spent cartridge casing following a firing opera-
tion and eject said cartridge casing from the firearm. As
described hereafter, an extractor may be pivotally at-
tached to the bolt of the firearm and define a notch that
engages a rim of a cartridge casing when the bolt is po-
sitioned in a forward position. Following a firing action, a
gas delivery system, other autoloading system, or man-
ual operation may force the bolt rearward causing rota-
tion of the bolt about its longitudinal axis and axial dis-
connection of the lugs of the bolt from the locking lugs of
the barrel or barrel extension. During this movement, an
ejector may apply a force to the cartridge parallel to and
offset from the longitudinal axis of the bolt and cartridge
to cause the spent cartridge casing to pivot about the
notch in the extractor and eject from the firearm via an
ejection port once the cartridge clears the lugs of the
barrel or barrel extension. The ejector may be offset from
the center of mass of the cartridge casing to cause the
casing to rotate towards the firearm’s ejection port. The
extractor may further include an extractor spring config-
ured to impart a force on the extractor body opposite the
end of the extractor that engages the cartridge casing
that, due to the pivotal engagement between the extrac-
tor and the bolt, urges the end of the extractor into en-
gagement with the cartridge casing and further facilitates
ejecting of the cartridge casing (e.g., once the spent car-
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tridge casing has cleared the barrel or barrel extension
as the bolt moves rearward).
[0035] The present disclosure relates to extractors for
use with firearms, bolt assemblies, and related compo-
nents, that may provide improved strength and support
for the extractor during a firing operation while accom-
modating cartridges with increased dimensions. The ex-
tractor designs described herein may be configured to
operate with emerging cartridge designs, calibers, etc.
that are larger than standard 5.56 NATO cartridges while
also providing increased durability and reliability not
found in conventional systems.
[0036] Firearms of varying calibers and cartridge con-
figurations may be manufactured using a common "plat-
form" of components, some of which are common to all
cartridges and some of which are modified on a cartridge-
by-cartridge basis. For example, while originally manu-
factured for use with a .223 round, the AR-15 platform
now includes weapons chambered for many different car-
tridges, including but not limited to, .223 Remington®,
5.56x45mm NATO, FN 5.7x28mm, 6.5mm Grendel,
6mm ARC, 6mm Remington®, 6.8mm Remington® SPC,
6.5 mm Creedmoor®, .224 Valkyrie, 7.62x39mm,
7.62x51 NATO, 7.92x33mm Kurz, 9x19mm Parabellum,
10mm SOCOM, .450 Bushmaster®, .458 SOCOM, .50
Beowulf®, etc. AR-15 rifles for each of these cartridges
may be manufactured by adjusting at least the compo-
nents that are dependent upon the cartridge shapes rel-
ative to the original 5.56x45mm NATO sizing and con-
figuration.
[0037] In some embodiments, a firearm platform de-
signed for a particular cartridge (e.g., a 5.56 NATO car-
tridge) may be updated or modified to accommodate spe-
cifically larger cartridges, which may require a larger
chamber and larger bolt carrier group components to ac-
commodate the larger round. In such embodiments, the
extractor may be modified or replaced, relative to the
5.56mm extractor, with an extractor having a deeper
notch (e.g., a notch that extends farther radially outward
relative to the axial center of the bolt) to allow the larger
cartridge to be accommodated by the bolt carrier group.
Various embodiments of the present disclosure relate to
a new extractor having a modified structure to accom-
modate a notch shape suited for such larger cartridges
while also providing increased structural support and im-
proved performance for the extractor relative to typical
extractors for these larger rounds.
[0038] As described hereafter, the extractors of the
present disclosure may be configured to engage a car-
tridge casing of a 6.5mm Grendel, 6mm ARC, 6mm Rem-
ington®, 6.8mm Remington® SPC, 6.5 mm
Creedmoor, .224 Valkyrie, 7.62 x 39, .458 SOCOM, .50
Beowulf, .450 Bushmaster, and/or the like. Although de-
scribed herein with reference to an extractor configured
to engage certain cartridge casings in certain example
configurations, the present disclosure contemplates that
the extractor of the present disclosure may be configured
for use with any cartridge casing, including 6 mm, 6.5

mm, 7 mm, 7.62 mm, 8 mm, 9.3 mm. 11.50 mm, and/or
12 mm cartridge casings, based upon the intended ap-
plication of the extractor. In some embodiments, the
present disclosure contemplates that the extractor em-
bodiments described herein may be configured for use
with any cartridge having a casing greater than a 5.56
NATO or .223 Remington cartridge (e.g., a cartridge hav-
ing a rim diameter greater than a 5.56 NATO or .223
Remington cartridge), which may correspond to 0.378
inches at the rim of the casing and may also include man-
ufacturing tolerances thereabout. For example, in some
embodiments, the present disclosure contemplates that
the extractor embodiments described herein may be con-
figured for use with any cartridge having a rim diameter
greater than approximately 0.378 in. In some embodi-
ments, extractors according to the present disclosure
may be dimensioned internally (e.g., via the depth, width,
and/or radius curvature of the notch) according to the
dimensions and tolerances specified by the Sporting
Arms and Ammunition Manufacturer’s Institute, NATO,
or any other firearms standard setting body, such that
the extractor is capable of use with any of the cartridges
specified herein (e.g., cartridges larger than a 5.56 NATO
or .223 Remington cartridge). In some embodiments, ex-
tractors according to the present disclosure may be di-
mensioned internally (e.g., at least via the depth, width,
and/or radius curvature of the notch) in the same or sub-
stantially the same shape as their unimproved counter-
parts, and in such embodiments, material may be added
at least to an exterior of the extractor relative to the un-
improved counterparts.
[0039] The embodiments of the present disclosure, as
described hereafter, may further operate to increase the
strength, durability, reliability, etc. of the extractor by in-
creasing the relative thickness (e.g., height of an upper
surface) proximate a notch that engages the cartridge
casing as compared to convention designs. Given the
arcuate shape associate with extractors in the circumfer-
ential direction as described hereafter, the reference to
a thickness herein may refer to a thickness measurement
taken in a radial direction relative to the center of a car-
tridge casing received by the extractor (e.g., via the notch
described herein) and/or a center of a bolt that aligns with
the cartridge casing. Additionally or alternatively, the ra-
dial direction described herein may also be understood
to be a direction perpendicular to the curved surface of
the arcuate interior of a notch at each location along the
notch, which may define a radius of curvature equivalent
to the radius of the cartridge.

Firearm and Bolt Assembly

[0040] With reference to FIG. 1, a firearm 10 is shown
in which the extractor embodiments of the present appli-
cation may be implemented. As example firearm 10 may
include a barrel 12, an upper receiver 14, a lower receiver
assembly 100; a magazine 106, a grip 110, a trigger
guard 102, an action, including a bolt carrier group (e.g.,
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bolt, firing pin, ejector, etc.) (shown in FIGS. 2-3), an au-
toloading system (e.g., gas driven system (gas direct gas
impingement, gas piston, etc.), recoil-driven autoloader,
inertia-driven autoloader, etc.) (not shown), buttstock 16,
magazine catch 18, ejection port 17, and/or other firearm
components that would be appreciated in light of the
present disclosure. In some embodiments, the firearm
may be an AR-15 platform weapon configured to fire any
of the cartridges disclosed herein or known in the art. In
some embodiments, the firearm may be an AR-15 plat-
form weapon configured to fire a cartridge having a cas-
ing with a greater diameter than the casing of a 5.56
NATO or .223 Remington round (e.g., a cartridge having
a rim diameter greater than a 5.56 NATO or .223 Rem-
ington cartridge). Although described herein with exam-
ples referencing an AR-15 platform firearm, the present
disclosure contemplates that the extractor embodiments
and improvements described herein may be applicable
to other large frame AR platforms (e.g., AR-10, LR-308,
SR-25, and/or the like). In such large frame AR platforms,
improvements to the extractor strength may likewise be
made (e.g., for .308 Winchester, 7.62 x 51 NATO, 6.5
Creedmoor, .260 Remington, .338 Federal, .300 Win-
chester Magnum, or .243 Winchester cartridges).
[0041] With reference to FIG. 2, according to some em-
bodiments, a magazine 106 may be held in a magazine
well 112 defined by a lower receiver of the firearm. The
magazines 106 and the magazine well 112 may include
a clearance that may allow the magazine to drop free
when released while also holding the magazine 106 in a
stable position. This stable positioning may allow a car-
tridge 24 to be stripped from the top of the magazine 106
by a bolt 22 and fed forward and upward into the chamber
26 of the barrel 12 as the firearm cycles. The bolt 22 may
then lock with a barrel extension 28 to hold the cartridge
24 in place. The bolt lugs 22A interface with the locking
lugs 29 of barrel extension 28 to lock the bolt 22, for
example, by inserting the bolt lugs 22A between the bar-
rel extension locking lugs 29 and rotating the bolt 22
about its longitudinal axis to align the rear of the bolt lugs
22A with the inner, forward surface of the barrel extension
locking lugs 29. The locking lugs 29 of the barrel exten-
sion 28 (or as defined by the barrel 12 in other embodi-
ments) may define an associated clearance as the dis-
tance between the innermost surface of the locking lugs
29 to the center axis of the bolt 22 and/or barrel extension
28. This clearance may at least partially constrain one or
more dimensions of the extractor of the present disclo-
sure (e.g., extractor 300 in FIG. 6) in that the lug-bearing
portion of the bolt must at least fit past these lugs during
operation. For example, the thickness at the least one
location described hereafter is configured to be disposed
radially inward of one or more lugs of a barrel or a barrel
extension during cycling of the bolt to pass radially inward
of the lugs. The support towers detailed herein may like-
wise pass between adjacent lugs. The inner surface 30
of the barrel 12 at the chamber 26 may support the car-
tridge casing during ignition of the cartridge propellent,

preventing the cartridge casing from deforming, splitting,
or otherwise misfiring during the increase in internal pres-
sure and facilitating direction of the expanding gases be-
hind the bullet to propel the bullet down the bore of the
barrel.
[0042] Although described herein with reference to a
barrel 12 that engages a barrel extension 28, the present
disclosure contemplates that, in some embodiments, the
barrel 12 may instead include locking lugs 29 (e.g., with-
out a barrel extension 28). In such an embodiment, the
bolt lugs 22A may interface with the locking lugs 29 de-
fined by the barrel 12 to lock the bolt 22. Similar to the
barrel extension 28, this locking action may occur by in-
serting the bolt lugs 22A between the locking lugs 29 of
the barrel 12 and rotating the bolt 22 to align the rear of
the bolt lugs 22A with the inner, forward surface of the
locking lugs 29 of the barrel 12. Said differently, the ex-
tractor embodiments described herein may be applicable
for use with firearms that include a barrel and associated
barrel extension as well as firearms that rely upon a barrel
alone (e.g., without a barrel extension), such as an M14.
[0043] With continued reference to FIG. 2, a cross-sec-
tion of a portion of the firearm 10 is shown. In various
embodiments, the barrel 12 includes a muzzle end 12A
and a chamber end 12B that may attach to a barrel ex-
tension 28 attached to the upper receiver 14. The barrel
extension 28 and the chamber end 12B of the barrel 12
may be connected via barrel interface surfaces 28B (e.g.,
threading or the like). In some embodiments, the outer
surface of the barrel 12 and inner surface of the barrel
extension 28 may have complementary surfaces, such
as threading, for engaging the components. The barrel
12 and barrel extension 28 may be held together by a
fastener 28A (e.g., a set screw or the like.).
[0044] The depicted firearm 10 is further shown with a
bolt carrier group 20 and a bolt 22 (e.g., described further
with reference to FIG. 3) configured to strip a cartridge
24 from the magazine 106 and feed the cartridge into the
chamber 26 of the chamber end 12B of the barrel 12 for
firing. The cartridge 24 may be retained in the chamber
26 by a taper in the inner surface 30 of the barrel 12 at
the front end and by the bolt 22 at the rear end (e.g., via
engagement between the cartridge 24 and a correspond-
ing recess 15 defined by the bolt), with the chamber 26
providing support for the casing. Firing of cartridge 24
occurs during actuation of trigger 34 while the bolt carrier
group 20 is in the forward position (e.g., toward the left
of FIG. 2), and the bolt lugs 22A are engaged with the
barrel extension lugs 29. Actuation of trigger 34 causes
disconnector 35 to release hammer 36. The firing pin 38
is driven toward the primer of cartridge 24 when the firing
pin 38 is struck by hammer 36, thus firing the chambered
cartridge 24. Gas delivery system 32 directs at least some
of the expanding gases generated by firing the cham-
bered cartridge 24 from a location at or near the muzzle
end to at least force the bolt carrier group 20 rearward
(e.g., toward the right of FIG. 2) causing disconnection
of the lugs, extraction of the spent cartridge casing from
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chamber 26, ejection of the spent cartridge from the
chamber 26 via the ejection port 17, and resetting the
trigger assembly components (e.g., hammer 26, discon-
nector 35, trigger 34, and other trigger components
known in the art). Although illustrated and described
herein with reference to a gas delivery system configured
to extract (e.g., alongside extractor 300 described here-
after) the spent cartridge casing and reset the trigger as-
sembly components, the present disclosure contem-
plates that the extractor embodiments described herein
may be applicable to manual firearm operational cycles
(e.g., performed by an operator), such as those found in
bolt action firearms.
[0045] With reference to FIG. 3, an exploded view of
a bolt assembly including the bolt 22 and extractor 300
is illustrated. As shown, the bolt 22 may define bolt lugs
22A as described above that interface with the locking
lugs 29 of barrel extension 28 (shown in FIG. 2) to lock
the bolt 22. The bolt 22 may also define a groove 23 (e.g.,
slot, channel, recess, etc.) configured to receive the ex-
tractor 300 therein. In order to pivotally attach the extrac-
tor 300 to the bolt 22, the bolt 22 may employ an extractor
pin 301 that engages with a pivot portion 310 of the ex-
tractor 300 as illustrated in FIGS. 6-13. This pivotal en-
gagement between the extractor 300 and the bolt 22 via
the extractor pin 301 may operate to allow the extractor
300 to pivot about the pivot portion of the extractor 300
such that the extractor 300 may engage/disengage and
guide a cartridge casing as described above. For exam-
ple, the extractor 300 may define a notch, as illustrated
in FIGS. 6-13, that is dimensioned to engage a cartridge
casing within the chamber of the firearm (e.g., engage a
rim of the cartridge casing) when the bolt carrier group
20, including the bolt 22, is in the forward position. Fol-
lowing a firing action by the firearm 10, a gas delivery
system 32 (or manual operation) may force the bolt car-
rier group 20 rearward causing rotation of the bolt 22 and
disconnection of the lugs 22A from the locking lugs 29.
During this movement, an ejector 19 may input axial force
(e.g., as urged by ejector spring 21) to the cartridge to
cause the spent cartridge casing to pivot about the notch
in the extractor 300 and eject from the firearm 10. The
ejector 19 may be offset from the center of mass of the
cartridge casing to cause the casing to rotate towards
the firearm ejection port (e.g., ejection port 17 in FIGS.
1-2). The extractor 300 may further include an extractor
spring 303 configured to impart a force on the extractor
body 300 opposite the end of the extractor that engages
the cartridge casing (e.g., a second end as described
hereafter). Such a force may, due to the pivotal engage-
ment between the extractor 300 and the bolt 22, urge the
first end of the extractor 300 into engagement (e.g., ra-
dially inward) with the cartridge casing when the bolt 22
is in the forward position and facilitate hooking and eject-
ing the cartridge casing as the bolt 22 moves to a rear-
ward position (e.g., once the spent cartridge casing has
cleared the barrel or barrel extension).
[0046] With reference to FIGS. 4A-4C, a prior art ex-

tractor 400 for use with a standard 5.56 NATO cartridge
is illustrated. As shown, the extractor 400 may define a
notch 402 configured to engage a cartridge casing asso-
ciated with a 5.56 NATO round via a hook portion 401.
Said differently, the notch 402 may be dimensioned (e.g.,
sized and shaped) so as to engage a rim of a 5.56 mm
cartridge casing, such that the notch defines a comple-
mentary shape to a portion of the outer rim of the cartridge
casing. The hook portion 401 may, in an instance in which
the rim of the cartridge casing is at least partially disposed
within the notch 402, impinge upon the rim of the cartridge
casing so as to cause extraction (e.g., movement from
the forward position) of the spent cartridge casing follow-
ing a firing action. As such, the depth (e.g., depths 403
and 405) associated with the notch 402 (e.g., radially
measured inward distances associated with the notch)
may be dimensioned (e.g., sized and shaped) to engage
a complementary dimension of a standard 5.56 NATO
cartridge casing. The "depth" of the notch 402 may, as
shown in FIG. 4A, refer to a first depth 403 measured
from the radially outward most portion of the notch 402
to the center of the bolt 22 when in receipt of a cartridge.
The second depth 405 may be measured from a flat,
rearward side 407 of the notch 402 along a center axis
(e.g., similar to axis 305 in FIG. 6) of the extractor 400.
[0047] As would be evident to one of ordinary skill in
the art in light of the present disclosure, the 5.56 NATO
cartridge casing may also refer to a .223 Remington
round in that the notch 402 of the standard 5.56 mm ex-
tractor 400 may be configured to also engage a cartridge
casing of a .223 Remington cartridge due to the substan-
tially identical (e.g., dimensionally similar) cartridge cas-
ing size (e.g., often within 0.001 inch) between these car-
tridges. The extractor 400 may include a web thickness
of approximately 0.042 inches as shown in FIG. 4C (e.g.,
a radially measured thickness of the extractor 400 along
the axis A-A shown in FIG. 4B which intersects the center
axis of the cartridge and bolt) that does not include any
thickness associated with the support tower 406 extend-
ing from the extractor 400. With reference to FIG. 4B, the
outer surface of the extractor may not necessarily be flat
in the circumferential direction. In some embodiments,
the webbing thickness may be a smallest thickness from
the outer side to the notch in the radial direction excluding
areas that are chamfered or otherwise cut along the sides
for clearance purposes.
[0048] The depth of the notch 402 of the standard 5.56
NATO extractor 400 illustrated in FIGS. 4A-4C may not
be dimensioned to operate with larger cartridge casings.
In order to accommodate the dimensions associated with
these larger cartridge casings, the dimensions of the ex-
tractor (e.g., depth of the notch) may be similarly modified
as shown in a prior art extractor 500 of FIGS. 5A-5C. As
shown, the extractor 500 may similarly define a notch
502 and hook portion 501, but such a notch 502 may be
configured to engage a cartridge casing associated with
a 6mm ARC, a 6.5mm Grendel, or other cartridge casing
having a diameter that is greater than a 5.56 NATO round
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and/or greater than a .223 Remington round (e.g., a car-
tridge having a rim diameter greater than a 5.56 NATO
or .223 Remington cartridge). The notch 502 may be di-
mensioned (e.g., sized and shaped) so as to engage a
rim of a 6mm ARC or 6.5mm Grendel cartridge casing.
The hook portion 501 may, as above, impinge upon the
rim of the cartridge casing so as to cause extraction (e.g.,
movement from the forward position) of the spent car-
tridge casing following a firing action. As such, the depth
(e.g., depths 503 and 505) associated with the notch 502
(e.g., radially measured inward distances associated
with the notch) may be dimensioned (e.g., sized and
shaped) to engage a complementary dimension of a
6mm ARC or 6.5mm Grendel cartridge casing. Similar
to extractor 400, the "depth" of the notch 502 may, as
shown in FIG. 5A, refer to a first depth 503 measured
from the radially outward most portion of the notch 502
to the center of the bolt 22 when in receipt of a cartridge.
The second depth 505 may be measured from a flat,
rearward side 507 of the notch 502 along a center axis
(e.g., similar to axis 305 in FIG. 6) of the extractor 500.
This increase in the depth of the notch 502, however,
results in a reduction of the web thickness 504 of the
extractor 500. As above, the web thickness may refer to
a radially measured thickness of the extractor 500 as
shown in FIG. 5C taken along the axis B-B shown in FIG.
5B that does not include any thickness associated with
the support tower 506 extending from the extractor 500.
[0049] As shown, these prior art attempts to modify a
standard 5.56 mm extractor 400 as shown in FIGS. 4A-
4C to accommodate a larger cartridge casing, such as a
6mm ARC or 6.5mm Grendel cartridge casing, results in
a reduced web thickness of the extractor 500. In the ex-
ample extractor 500 of FIGS. 5A-5C, the web thickness
is reduced to 0.019 inches. This reduction may occur
because the extractor 500 of FIGS. 5A-5C may be cre-
ated by modifying the platform standard extractor 400 of
FIGS. 4A-4C by cutting the notch deeper. Said differently,
the difference between the extractor 500 of FIGS. 5A-5C
and the extractor 400 of FIGS. 4A-4C may be solely a
subtraction of material from the extractor 400 of FIGS.
4A-4C. The inventors have discovered that this reduction
in thickness may operate to reduce the relative strength
of the extractor 500. Due to the forces subjected to the
extractor during a firing operation, this reduction in
strength, the inventors have discovered that failure of the
extractor may occur, either via causing malfunctions and
misfires or by permanent breakage of the extractor. As
such, the embodiments of the present disclosure are con-
figured to address these issues and others by providing
an extractor that may engage a larger cartridge casing,
such as a 6mm ARC or 6.5mm Grendel cartridge (e.g.,
a caliber of at least .223 inches or greater than 5.56 mm),
while providing an increased thickness (e.g., greater than
0.019 inch) at the notch.

Extractor

[0050] Embodiments of the present disclosure include
new extractor manufactured specifically for larger car-
tridges than the standard 5.56 NATO or .223 Remington
rounds, or equivalent standard rounds of other firearm
platforms. With reference to FIGS. 6-13, an embodiment
of an extractor 300 of the present disclosure is illustrated.
As shown, the extractor 300 may define a body 302 that
may be, in some embodiments, a single, integral body
(e.g., formed from a single piece of material). In other
embodiments, the body 302 may be formed as an as-
sembly or collection of distinct elements or parts. In any
embodiment, the extractor 300 may define a first end
304, a second end 306 opposite the first end 304, and
an axis 305 extending therebetween. As described
above, the first end 304 may be configured to engage a
cartridge casing within the chamber (e.g., a distal end of
the extractor 300 when installed in a firearm 10). The
extractor 300 (e.g., the body 302 of the extractor 300)
may further define an inner side 308 of the extractor con-
figured to face towards the bolt, an outer side 312 of the
extractor 300 opposite the inner side 308 and configured
to face outwardly towards the ejection port of the firearm,
and two lateral sides 311 extending therebetween. As
shown, in some embodiments, the lateral sides 311 may
be substantially parallel with respect to one another. The
inner side of the extractor 300 may define a pivot portion
310 (e.g., one or more openings defining a pivot axis of
the extractor and through which the pivot pin of the bolt
carrier group may extend to attach the extractor to the
bolt) between the first end 304 and the second end 306.
As described above, the pivot portion 310 may be con-
figured to pivotally engage the extractor 300 with the bolt
22 (e.g., so as to form at least a portion of the bolt as-
sembly). The inner side 308 of the extractor may further
be dimensioned (e.g., along with the dimensions for the
extractor body 302) such that the extractor 300 may be
received by a corresponding groove (e.g., groove 23 in
FIG. 3) of the bolt 22.
[0051] The extractor may further include a notch 314
defined at the inner side 308 of the extractor. The notch
314 may be positioned at an axial location between the
pivot portion 310 and the first end 304 (e.g., along the
length L of the body 302 and proximate the first end 304)
and may be, as described above, configured to engage
a cartridge casing of a bullet when in operation. For ex-
ample, the extractor 300 may define a hook portion 307
that is configured to hook or otherwise impinge on the
rim of the cartridge casing. In some embodiments, the
extractor may include a recess 336 at the first end 304
(e.g., on a surface of the first end extended between the
lateral sides 311) to allow the extractor to avoid catching
during operation. Said differently, the recess 336 may
define an indentation, scallop, or the like, configured to
reduce contact between a cartridge casing and the ex-
tractor 300 as the spent cartridge is pivoted about the
notch in the extractor 300 by the force applied to the spent
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cartridge by the ejector (e.g., ejector 19 in FIG. 3). The
recess 336 may improve reliability of the extractor by
preventing the cartridge from becoming stuck to the ex-
tractor during cycling. As illustrated in, for example, FIGS.
6, 7, and 11, the notch 314 of the extractor 300 is arcuate
or curved in the circumferential direction (e.g., relative
the axis 305) so as to engage a complimentary curved
rim of a cartridge casing. As such, a depth of the notch
may refer to the radial measurement of the notch from
the inner side 308 with the radial measurements taken
along a radial axis defined relative to a center of the car-
tridge when engaged with the bolt or a center of the bolt.
As shown in FIG. 10, in some embodiments the notch
may extend axially (e.g., along axis 305) at least a portion
of the length L of the extractor and may define a distal
edge 320 and a proximal edge 322.
[0052] A first depth 326 of the notch may be defined
radially outward from a distal edge 320 of the notch 314
proximate the first end, and a second depth 328 may be
defined radially outwardly from the proximal edge 322 of
the notch 314. In some embodiments, the second depth
328 may be greater than the first depth 326 such that the
leading edge of the notch 314 (e.g., the distal edge 320)
is shorter in the radial direction along a center axis of the
extractor (relative to the width direction) than the trailing
edge of the notch 322 (e.g., the proximal edge 322). In
some embodiments, the inner side 308 of the extractor
300 may be at least partially flat in the direction extending
between the notch 314 and the pivot portion 310 such
that the depth of the notch varies along its width. In some
embodiments, the distal edge 320 may be curved in the
same manner as the notch 314. In some embodiments,
a third depth of the notch may be defined by the distance
from the center of the bolt and/or cartridge to the inner
surface 309 of the notch 314. The radial direction herein
may also be understood to be a direction perpendicular
to the curved surface of the arcuate interior of the notch
314, which may define a radius of curvature equivalent
to the radius of the cartridge or bolt. The resting position
of the extractor 300 may change due at least in part due
to a cartridge received by the bolt 22. In other words, the
extractor 300 may rotate radially outwards from the axis
305 in an instance in which a cartridge is received by the
bolt 22 so as to apply pressure (e.g., a radially inward
force) to the cartridge. In some embodiments, an internal
radius from the inner surface of the notch 314 to the cent-
er of the bolt and/or cartridge may be based on this resting
position against the cartridge.
[0053] The notch 314 may further be configured to en-
gage a cartridge casing of a round having a casing larger
than a 5.56 NATO round and/or a .223 Remington round.
The notch 314 may be configured for use with a, for ex-
ample, 6mm ARC or 6.5mm Grendel cartridge casing
and, as such, may be dimensioned such that the notch
314 engages a rim of these cartridges. In some embod-
iments, the axis 305 of the extractor is parallel with the
axis of the bolt when the notch is engaged with the car-
tridge. As such, the depth of the notch 314 (e.g., the ra-

dially measured recess of the notch 314 from the inner
side 308 at the center of the extractor) may be dimen-
sioned (e.g., sized and shaped) to interface with a car-
tridge casing having a greater diameter than the casing
of a 5.56 NATO round and/or a .223 Remington round
(e.g., a cartridge having a rim diameter greater than a
5.56 NATO or .223 Remington cartridge). In some em-
bodiments, the depth of the notch 314 may be the same
as the depth of the notch 502 shown in FIGS. 5A-5C, and
the thickness may be increased along the outer side of
the extractor. In order to provide improved strength and
durability relative conventional designs, such as those
shown in FIGS. 4A-4C and 5A-5C, while accommodating
rounds with a cartridge casing having a greater diameter
than the casing of a 5.56 NATO round and/or a .223 Rem-
ington round (e.g., a cartridge having a rim diameter
greater than a 5.56 NATO or .223 Remington cartridge),
the thickness of the extractor 300 at the notch 314 may
be increased as described hereafter.
[0054] A thickness 324 of the extractor 300 as shown
in FIGS. 10-13 in at least one location defined at the axial
location of the notch 314 is greater than a thickness of
the extractor of a modified, standard extractor for a given
platform (e.g., AR-15) and a given cartridge size (e.g.,
6mm ARC or 6.5mm Grendel). In some embodiments,
the thickness of the extractor 300 in at least one location
defined at the axial location of the notch 314 is greater
than 0.019 inches. The at least one location, as show in
FIGS. 12-13, may be disposed radially inward of one or
more lugs of a barrel (e.g., barrel 12 in FIG. 2) or a barrel
extension (e.g. extension 28 in FIG. 2) during cycling of
the bolt 22 so that the location maintains clearance with
the barrel and/or barrel extension and passes inward of
the distal ends of the barrel lugs, whereas the lug 316 of
the extractor 300 passes between barrel lugs during cy-
cling of the bolt. As would be evident in light of the arcuate
shape of the notch 314 in the circumferential direction,
in some embodiments, the radially measured thickness
of the extractor 300 between the notch 314 and the outer
side 312 may vary circumferentially along the curve of
the notch (e.g., the thickness isn’t uniform). In some em-
bodiments, the specified thickness may be the minimum
thickness of the extractor at the notch, including locations
with and without the lug 316 of the extractor 300. Fur-
thermore, as described hereafter, the outer side 312 and
a height of the outer surface of the outer side 312 may
vary along a length L of the extractor 300 and/or the outer
surface may define or more recesses, intermediate sur-
faces, chamfers, bevels, etc. such that the thickness 324
defined above varies. As described herein, at least one
location disposed radially inward of one or more lugs of
a barrel or a barrel extension during cycling of the bolt
22 and defined at the axial location of the notch 314 is
greater than 0.019 inches.
[0055] In some embodiments, the thickness 324 at the
least one location may be greater than 0.019 inches. In
some embodiments, the thickness 324 at the least one
location may be greater than or equal to 0.043 inches.
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In some embodiments, the thickness 324 at the least one
location may be less than or equal to 0.055 inches. In
some embodiments, the thickness 324 at the least one
location may be greater than 0.019 inches and less than
or equal to 0.055 inches. In some embodiments, the thick-
ness 324 at the least one location may be greater than
or equal to 0.043 inches and less than or equal to 0.055
inches. In some embodiments, the thickness 324 at the
least one location may be greater than 0.019 inches and
less than or equal to 0.043 inches. In some embodiments,
the thickness 324 at the least one location may be greater
than or equal to approximately 0.043 inches. In some
embodiments, the thickness 324 at the least one location
may be less than or equal to approximately 0.055 inches.
In some embodiments, the thickness 324 at the least one
location may be greater than 0.019 inches and less than
or equal to approximately 0.055 inches. In some embod-
iments, the thickness 324 at the least one location may
be greater than or equal to approximately 0.043 inches
and less than or equal to approximately 0.055 inches. In
some embodiments, the thickness 324 at the least one
location may be greater than 0.019 inches and less than
or equal to approximately 0.043 inches. In some embod-
iments, the thickness 324 at the least one location may
be between approximately 0.043 inches and approxi-
mately 0.055 inches. For example, the thickness 324 may
be approximately 0.043 inches or greater than approxi-
mately 0.043 inches in instances in which the extractor
is configured for use with a 6mm ARC or 6.5mm Grendel
cartridge casing. In other embodiments, the thickness
324 at the at least one location may be approximately
0.055 inches, such as embodiments in which the extrac-
tor 300 is configured for use with a standard (e.g., non-
modified) barrel extension.
[0056] As shown in FIGS. 6 and 8, the extractor 300
may further include a support tower 316 defined at the
outer side 312 of the extractor 300 opposite the inner
side 308 at an axial location of the extractor 300 between
the pivot portion 310 and the first end 304. The support
tower 316, as shown in FIG. 8, defines a width 318 in a
lateral and circumferential direction perpendicular to the
axis 305 that is less than a width W of the extractor 300.
Said differently, the support tower 316 of the outer side
312 may span only a portion of the circumferential width
of the extractor body such that there exist locations of
the outer side 312 of the extractor that do not correspond
with the support tower 316. Furthermore, the support tow-
er 316 is positioned at a location other than the at least
one location having the thickness 324 that is greater than
0.019 inches as described above. In other words, the
thickness 324 of the extractor that is greater than 0.019
inches refers to a radially measured thickness of the ex-
tractor from the notch (e.g., at least one location defined
at the axial location of the notch 314) to an outer surface
of the outer side 312 that does not correspond to the
support tower 316, such that at least one location other
than the support tower has the specified thickness(es).
In some embodiments, the thickness of the extractor 300

in all locations in a circumferential direction along a length
of the notch 314, perpendicular to the axis 305, other
than the location of the support tower 316, is greater than
0.019 inches.
[0057] In some further embodiments, the thickness
324 at the at least one location is greater than the first
depth 326 but less than the second depth 328. Said dif-
ferently, the radially measured thickness of the extractor
300 from the nozzle to the outer side 312 to a location
that does not correspond to the support tower 316 is less
than at least one radially measured depth of the notch
314 as measured from the inner side 308. Still further, in
some embodiments, the thickness 324 may be at least
approximately 20% of a greatest thickness 330 of the
extractor 300 at the support tower 316. The greatest
thickness 330 may refer to the largest radially measured
thickness of the extractor 300 between the inner surface
of the notch 309 and the outer side 312 axially aligned
with the support tower 316 (e.g., a greatest thickness 330
of the body 302 at the first end 304 that includes the
support tower 316). In this way, the thickness 324 of the
notch 314 as radially measured from the notch 314 to
the outer side 312 that does not include the support tower
316 may represent at least 20% of the thickness of the
extractor 300 as radially measured from the notch 314
to the outer side 312 that includes the support tower 316.
In some embodiments in which the thickness 324 is great-
er than or equal to approximately 0.043 inches, the thick-
ness 324 may be at least approximately 46% of the great-
est thickness 330 as defined above.
[0058] As shown in the side view of FIG. 10, the in-
crease in the thickness of the extractor 300 as described
above may be formed by increasing the height of the
outer surface of the outer side 312 of the extractor 300
(e.g., a new extractor is manufactured having additional
material on the outer side relative to the standard AR-15
extractor). As described above, the overall dimensions
of the extractor 300 may be constrained by the dimen-
sions associated with the firearm 10, the barrel 12, the
bolt 22, and/or the like, such that increasing the overall
dimensions of the extractor 300 to increase its relative
strength is impossible or impracticable. For example, the
depicted extractor must at least still fit between and/or
radially inside of the lugs of the barrel or barrel extension
of the firearm. As such, the extractor 300 of the present
application may define the thickness 324 of the extractor
300 in at least one location defined at the axial location
of the notch 314 that is greater than 0.019 inches by
increasing the height of the outer surface of the outer
side 312. This thickness increase may decrease a gap
between the extractor and the radially distal end (e.g.,
the inwardly extending ends) of the barrel and/or barrel
extension lugs without catching on the lugs during cycling
as constrained by the clearance of the locking lugs 19
described above with reference to FIG. 2.
[0059] As shown in FIGS. 10 and 13, the outer surface
of the outer side 313 may slope upwardly (e.g., radially
outwardly) from a location 334 closer to the second end
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306 to the at least one location at which the thickness
324 is defined. Said differently, a height 332 of an outer
surface of the outer side 312 of the extractor 300 at the
at least one location circumferentially or widthwise beside
the support tower 316 (e.g., the location at which the
thickness 324 is measured) relative to the axis 305 is
greater than a height of the outer surface of the outer
side 312 of the extractor 304 elsewhere along a length
L of the extractor 300. Said differently, a height 332 of
an outer surface of the outer side 312 of the extractor
300 at the at least one location (e.g., the location at which
the thickness 324 is measured) relative to the axis 305
is greater than the height of a standard 5.56 NATO ex-
tractor 400 as shown in FIGS. 4A-4C. As described here-
after with reference to the method of FIG. 14, this height
332 may be created via an S-shaped machining path of
the outer surface 312 in the axial direction on either side
of the support tower 316 (e.g., less material from the outer
surface 312 may be removed as a, for example, milling
machine moves from the location 334 to the location at
which thickness 324 is measured), whereas a standard
extractor may be formed with a linear cut along the distal
portion of the extractor. In each of the foregoing descrip-
tions, "height" is interpreted in the relative sense as if a
pivot axis of the pivot portion 310 and the axis 305 of the
extractor were horizontal without regard to and without
limiting the final installation orientation or location of the
extractor.
[0060] In some of the depicted embodiments, the in-
creased thickness of the extractor may extend over a
certain length of the extractor, which length may at least
overlap with the notch 314. In some embodiments, the
length 337 of the heightened portion on the outer surface
relative to a standard extractor may extend from the first
end 304 to a position axially past the proximal edge 322
of the notch 314 (e.g., greater than a length measured
from the first end 304 to the proximal edge 322 of the
notch 314). In some embodiments, the length 340 of in-
creased height on the outer surface relative to a standard
extractor may extend from the first end 304 to a position
axially past the proximal edge 322 of the notch 314 (e.g.,
greater than a length measured from the first end 304 to
the proximal edge 322 of the notch 314). For example,
with reference to FIG. 13, the portion having increased
height on the outer surface relative to a standard extractor
may extend over a length 340. In some embodiments,
the length 340 may be at or approximately 0.235 inches.
In some embodiments, the length 340 may be greater
than or equal to 0.235 inches. In some embodiments, the
length 340 may be less than or equal to 0.250 inches. In
some embodiments, the length 340 may be greater than
or equal to 0.125 inches and less than or equal to 0.250
inches. In some embodiments, as shown in FIG. 13, the
increased height on the outer surface relative to a stand-
ard extractor may extend over a length of the extractor
(e.g., length 340); however, the increased height may
vary along the length 340. For example, the length 337
may refer to a portion of the length 340 that has a con-

sistent height at least along a length of the extractor rel-
ative to a given plane on the longitudinal and radial axes
(e.g., the support tower and/or the edges of the extractor
may also be chamfered or otherwise transitioned to the
thickened region) relative the outer surface. For example,
the length 337 may extend from the first end to a position
along the length 340 at which the height of the outer sur-
face begins to decrease (e.g., following the S-shaped
path described above). In some embodiments, the
heightened portion having length 337 may terminate prior
to the first end. In some embodiments, the length 337
may be greater than or equal to 0.125 inches.
[0061] This change in height of the outer surface may
occur, for example, over a transition portion of the length
340 (e.g., length 339 in FIG. 13) between a position of
the outer surface at the end of length 337 (e.g., measured
relative the first end of the extractor) to the end of length
340 (e.g., a length that is the difference between length
340 and 337). The length 339, in some embodiments,
may be greater than or equal to 0.110 inches. With con-
tinued reference to FIG. 13, a length 338 may refer to a
length measured from the first end of the extractor body
to a position of the outer surface at which change in height
following the S-shaped path described above transitions
from a convex radius (e.g., an outwardly curving surface)
to an concave radius (e.g., an inwardly curving surface).
Said differently, the length 338 may be measured from
the first end of the extractor to a tangency point at which
the convex radius transitions into a concave radius along
the S-shaped path and said tangency point may be lo-
cated axially past the notch 314 (e.g., axially past the
proximal edge 322 of the notch 314) but proximate the
notch 314. In some embodiments, the length 338 may
be greater than or equal to .180 inches.
[0062] In any of the foregoing embodiments, the thick-
ness 324 of the extractor may be measured from the
inner surface 309 of the notch 314 to the outer side 312
of the extractor in the radial direction (e.g., along the axis
C-C in FIG. 12), and the thickness may exclude thick-
nesses measured to the side walls of the extractor and/or
to chamfered surfaces along such side walls. In some
embodiments, the thickness 324 of the extractor may be
equal to or greater than any of the aforementioned meas-
urements (e.g., greater than 0.019 inches), such that the
specified thickness at the at least one location is the min-
imum thickness of the extractor 300 at the axial location
of the notch (e.g., within a plane perpendicular to the axis
and intersecting the notch). In some embodiments, the
extractor may be at least the thickness 324 or greater at
locations from the proximal edge 322 of the notch 314 to
the distal end 320 of the notch. The present disclosure
contemplates that various surfaces, edges, etc. of the
extractor may be chamfered, beveled, etc. and/or may
include recesses, cuts, or the like so as to conform with
applicable clearances associated with interaction as part
of a bolt assembly. In any event, the thickness values
described herein are independent of these chamfers,
bevels, recesses, cuts, or the like such that these features
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do not impact the measurements described herein. Said
differently, the thickness 324 may be measured from non-
chamfered portions of inner and outer portions of the ex-
tractor 300.

Method of Manufacturing

[0063] With reference to FIG. 14, an example method
of manufacturing 500 an extractor 300 of the present dis-
closure is illustrated. As shown, the method 500 may
include providing a body at operation 502. As described
above, the body of the extractor may be formed as a
single, integral body (e.g., formed of a single piece of
material) while in other embodiments, the body may be
formed of a plurality of connected or assembled parts or
elements. In any embodiment, providing the body at op-
eration 502 may include providing a body formed of steel,
stainless steel, steels alloys, aluminum, polymers, com-
posites, or any material suitable for use in firearms. The
body may define a first end, a second end opposite the
first end, and an axis extended therethrough as described
above with reference to FIGS. 6-13. The body may sim-
ilarly define an inner side and an outer side opposite the
inner side. In some embodiments, providing the body at
operation 502 may include a turning operation (e.g., via
a lathe or equivalent device) during which the profile of
the body is defined. Furthermore, providing the body at
operation 502 may include a boring operation during
which material from the first end is removed to create the
chamfer of the first end.
[0064] At operation 504, the method 500 may include
removing material from the body to define a notch at the
inner side of the extractor at an axial location between
the second end and the first end (e.g., between the first
end and a position at which the pivot portion will be lo-
cated as described above), wherein, in operation, the
notch is configured to engage a cartridge casing of a
round having a casing greater than a cartridge casing of
a 5.56 NATO and/or .223 Remington round). As de-
scribed above, the extractor of the present disclosure
may be configured for use with rounds having casing with
a greater diameter than the cartridge casing of 5.56
NATO or .223 Remington rounds (e.g., a cartridge having
a rim diameter greater than a 5.56 NATO or .223 Rem-
ington cartridge), such as a 6mm ARC or a 6.5mm Gren-
del cartridge casing. As such, the removing of material
from the inner side of the extractor body to define the
notch may cause the notch to be dimensioned (e.g., sized
and shaped) to correspond to and engage a rim of a 6mm
ARC or 6.5mm Grendel cartridge casing along the cir-
cumferential length (e.g., in a plane perpendicular to the
axis 305) of the notch 314. Similar to operation 504, the
material may be removed, for example, by milling, drilling,
Electrical Discharge Machining (EDM), cutting, grinding,
reaming, or by any other method known in the art. The
EDM processes may include without limitation one or
more of die-sinking or ram EDM, wire or wire cutting EDM,
or other electrical discharge methods known in the art.

In some embodiments, an endmill may be used to mill
away material from at least the inner side of the extractor
using a five axis milling machine. Operation 504 during
which the notch is defined may further include one or
more milling operations to remove material from the first
end to define the recess (e.g., indentation, scallop, or the
like) at the first end as described above.
[0065] In some embodiments, as shown in operation
506, the method 500 may include removing material from
the outer surface to define a support tower extending
from the outer surface of the extractor at an axial location
of the extractor between second end and the first end at
an opposing side of the notch (e.g., between the first end
and a position at which the pivot portion will be located
as described above). Prior to forming the support tower,
the method 500 may include one or more milling opera-
tions that remove material from the body to substantially
flatten the sides of the body (e.g., that extend between
the interior surface and the exterior surface). As de-
scribed above, the support tower defines a width in a
circumferential direction perpendicular to the axis that is
less than a width of the extractor. As shown in operation
508, the method may include removing material from an
outer surface of outer side of the body opposite the inner
surface on either side of the support tower 316 to define
a thickness of the extractor in at least one location defined
at the axial location of the notch disposed radially inward
of one or more lugs of a barrel or a barrel extension during
cycling of the bolt. In some embodiments, the thickness
of the extractor at the notch is greater than 0.019 inches.
As described above with reference to FIGS. 10 and 13,
the outer surface of the outer side may slope upwardly
(e.g., radially outwardly) from a location closer to the sec-
ond end to the at least one location at which the thickness
is defined. Said differently, a height of an outer surface
of the outer side of the extractor at the at least one location
(e.g., the location at which the thickness 324 is meas-
ured) relative to the axis is greater than a height of the
outer surface of the outer side of the extractor elsewhere
along a length of the extractor. Following defining the
support tower, operation 508 may further include milling
the sides of the support tower square (e.g., substantially
perpendicular with respect to) the sides of the body, mill-
ing the interior surface of the body substantially flat,
and/or milling the sides of the body proximate the first
end to chamfer one or more surfaces proximate the first
end.
[0066] In order to complete the sloped or S-shaped
profile, an endmill may be used to mill away material from
at least the outer side of the extractor using a five axis
milling machine and may follow a sloped or S-shaped
profile. In some embodiments, the milling machine may
translate its bit from the first end towards the second end
at a first height and subsequently transition to a second,
lower height after passing the axial location of the notch.
In some embodiments, the milling machine may translate
its bit from the second end or an intermediate position
proximal of the first end towards the first end at a second
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height and subsequently transition to a first, higher height
prior to reaching the axial location of the notch. In some
embodiments, the notch represents the thinnest portion
of the extractor along at least some of its width. Although
described with reference to a milling operation, the
present disclosure contemplates that operations 306,
308 may similarly be completed via drilling, Electrical Dis-
charge Machining (EDM), cutting, grinding, reaming, or
by any other method known in the art. Furthermore, al-
though operations 304-310 are described as occurring
sequentially, the present disclosure contemplates that
one or more of these operations may occur simultane-
ously and/or one or more operations may occur in a dif-
ferent order (e.g., the support tower may be formed prior
to the notch).
[0067] Thereafter, at operation 510, the method 500
may include providing a pivot portion either by shaping
the pivot portion from the same material as the body or
by attaching a pivot portion. As described above, the in-
ner side of the extractor may define a pivot portion be-
tween the first end and the second end (e.g., between
the notch and the second end). The pivot portion may be
manufactured by removing material from the inner side
of the extractor between the first end and the second end
and/or drilling one more through holes for use in pivotally
attaching (e.g., receiving an associated extractor pin 301
in FIG. 3). The material may be removed, for example,
by milling, drilling, Electrical Discharge Machining
(EDM), cutting, grinding, reaming, or by any other method
known in the art. The EDM processes may include with-
out limitation one or more of die-sinking or ram EDM,
wire or wire cutting EDM, or other electrical discharge
methods known in the art. In some embodiments, an end-
mill may be used to mill away material from at least the
inner side of the extractor using a five axis milling ma-
chine.
[0068] In some embodiments, the extractors 300 dis-
cussed herein may be used as part of a new firearm or
as replacement parts for an existing firearm. For exam-
ple, the extractor 300 may be configured to fit within a
standard platform (e.g., an AR-15® platform, M4 platform,
or the like) without otherwise modifying the platform, and
the extractor 300 may be retrofit to a firearm as a replace-
ment for the extractor 500 of FIGS. 5A-5B without other-
wise modifying the firearm. The embodiments described
herein may also be scalable to accommodate at least the
aforementioned applications. Various components of
embodiments described herein can be added, removed,
reorganized, modified, duplicated, and/or the like as one
skilled in the art would find convenient and/or necessary
to implement a particular application in conjunction with
the teachings of the present disclosure. Moreover, spe-
cialized features, characteristics, materials, compo-
nents, and/or equipment may be applied in conjunction
with the teachings of the present disclosure as one skilled
in the art would find convenient and/or necessary to im-
plement a particular application in light of the present
disclosure

Additional statements of invention are set out below.

Statement 1. A firearm extractor comprising:

a first end;
a second end opposite the first end, the first end
and the second end defining an axis extending
therebetween;
a pivot portion defined between the first end and
the second end, the pivot portion disposed at an
inner side of the extractor, wherein the pivot por-
tion is configured to engage a bolt; and
a notch defined at the inner side of the extractor
at an axial location between the pivot portion
and the first end, wherein, in operation, the notch
is configured to engage a cartridge casing hav-
ing a diameter greater than a casing of a 5.56
NATO cartridge,
wherein a thickness of the extractor in at least
one location defined at the axial location of the
notch is greater than 0.019 inches, wherein the
at least one location is configured to be disposed
radially inward of one or more lugs of a barrel or
a barrel extension during cycling of the bolt.

Statement 2. The extractor according to any preced-
ing statement, wherein the thickness at the at least
one location is greater than or equal to approximately
0.043 inches and less than or equal to approximately
0.055 inches.

Statement 3. The extractor according to any preced-
ing statement, wherein the thickness at the at least
one location is approximately 0.043 inches.

Statement 4. The extractor according to according
to any preceding statement, wherein the thickness
at the at least one location is approximately 0.055
inches.

Statement 5. The extractor according to any preced-
ing statement, wherein the thickness at the at least
one location is less than or equal to approximately
0.055 inches.

Statement 6. The extractor according to any preced-
ing statement, wherein the thickness at the at least
one location is greater than or equal to approximately
0.043 inches.

Statement 7. The extractor according to any preced-
ing statement, further comprising a support tower
defined at an outer side of the extractor opposite the
inner side at an axial location of the extractor be-
tween the pivot portion and the first end, wherein the
support tower defines a width in a circumferential
direction perpendicular to the axis that is less than
a width of the extractor, and wherein the support tow-
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er is positioned at a location other than the at least
one location having the thickness that is greater than
0.019 inches.

Statement 8. The extractor according to statement
7, wherein the thickness of the extractor in all loca-
tions in a circumferential direction along a length of
the notch, perpendicular to the axis, other than the
location of the support tower is greater than 0.019
inches.

Statement 9. The extractor according to statement
7 or 8, wherein a height of an outer surface of the
outer side of the extractor at the at least one location
relative to the axis is greater than a height of the
outer surface of the outer side of the extractor else-
where along a length of the extractor.

Statement 10. The extractor according to any of
statements 7 to 9, wherein a height of an outer sur-
face of the outer side of the extractor at the at least
one location relative to the axis is greater than the
height of a standard 5.56 extractor.

Statement 11. The extractor according to any pre-
ceding statement, further comprising a recess de-
fined by the first end.

Statement 12. The extractor according to any pre-
ceding statement, wherein an outer surface of an
outer side of the extractor opposite the inner side of
the extractor slopes upwardly from a location closer
to the second end to the least one location defined
at the axial location of the notch that is greater than
0.019 inches.

Statement 13. The extractor according to any pre-
ceding statement, the thickness at the at least one
location is the minimum thickness of the extractor at
the axial location of the notch.

Statement 14. A bolt assembly for a firearm compris-
ing:

a bolt configured to engage one or more lugs of
a barrel or a barrel extension during cycling of
the bolt, the bolt defining a groove; and
the extractor according to any preceding state-
ment received by the groove of the bolt and piv-
otally attached with the bolt via the pivot portion
of the extractor.

Statement 15. A firearm comprising:

a barrel assembly comprising:

a barrel or a barrel extension defining one
or more locking lugs,

the barrel comprising an inner surface de-
fining a bore configured to guide a projectile
as the projectile is propelled through the
bore by pressurized gas, the barrel defining:

a muzzle end; and
a chamber end opposite the muzzle
end, wherein the inner surface defines
a chamber at the chamber end, wherein
the chamber is configured to receive a
cartridge and to support at least a por-
tion of a cartridge casing during firing;

a bolt defining:

one or more bolt lugs configured to engage
the one or more locking lugs of the barrel
extension; and
a groove; and

the extractor according to any preceding state-
ment received by the groove of the bolt and piv-
otally attached with the bolt via the pivot portion
of the extractor.

Statement 16. The firearm of statement 15, wherein
the firearm is an AR-15 platform weapon.

Statement 17. A method of manufacturing at least a
portion of a firearm extractor, the method comprising:

providing a body defining:

a first end;
a second end opposite the first end, the first
end and the second end defining an axis
extending therebetween;

providing a pivot portion positioned between the
first end and the second end, the pivot portion
disposed at an inner side of the body of the ex-
tractor, wherein the pivot portion is configured
to engage a bolt; and
removing material from the body to define a
notch at the inner side of the extractor at an axial
location between the pivot portion and the first
end, wherein, in operation, the notch is config-
ured to engage a cartridge casing having a di-
ameter greater than a casing of a 5.56 NATO
cartridge; and
removing material from an outer surface of the
body opposite the inner surface to define a thick-
ness of the extractor in at least one location de-
fined at the axial location of the notch disposed
radially inward of one or more lugs of a barrel or
a barrel extension during cycling of the bolt,
wherein the thickness is greater than 0.019 inch-
es.
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Statement 18. The method according to statement
17, wherein removing material from the outer surface
further defines a support tower extending from the
outer surface of the extractor at an axial location of
the extractor between the pivot portion and the first
end, wherein the support tower defines a width in a
circumferential direction perpendicular to the axis
that is less than a width of the extractor, and wherein
the support tower is positioned at a location other
than the at least one location.

Statement 19. The method according to statement
17 or 18, wherein the removing of material from the
outer surface of body follows a path that slopes up-
wardly from a location closer to the second end to
the least one location defined at the axial location of
the notch that is greater than 0.019 inches.

Statement 20. The method according to any of state-
ments 17 to 19, further comprising removing material
from the first end to define a recess in the first end.

[0069] Many modifications and other embodiments of
the present disclosure set forth herein will come to mind
to one skilled in the art to which this disclosure pertains
having the benefit of the teachings presented in the fore-
going descriptions and the associated drawings. There-
fore, it is to be understood that the present disclosure is
not to be limited to the specific embodiments disclosed
and that modifications and other embodiments are in-
tended to be included within the scope of the appended
claims. Moreover, although the foregoing descriptions
and the associated drawings describe example embod-
iments in the context of certain example combinations of
elements and/or functions, it should be appreciated, in
light of the present disclosure, that different combinations
of elements and/or functions can be provided by alterna-
tive embodiments without departing from the scope of
the appended claims. In this regard, for example, differ-
ent combinations of elements and/or functions than those
explicitly described above are also contemplated as can
be set forth in some of the appended claims. Although
specific terms are employed herein, they are used in a
generic and descriptive sense only and not for purposes
of limitation.

Claims

1. A firearm extractor comprising:

a first end;
a second end opposite the first end, the first end
and the second end defining an axis extending
therebetween;
a pivot portion defined between the first end and
the second end, the pivot portion disposed at an
inner side of the extractor, wherein the pivot por-

tion is configured to engage a bolt; and
a notch defined at the inner side of the extractor
at an axial location between the pivot portion
and the first end, wherein, in operation, the notch
is configured to engage a cartridge casing hav-
ing a diameter greater than a casing of a 5.56
NATO cartridge,
wherein a thickness of the extractor in at least
one location defined at the axial location of the
notch is greater than 0.019 inches, wherein the
at least one location is configured to be disposed
radially inward of one or more lugs of a barrel or
a barrel extension during cycling of the bolt.

2. The extractor according to Claim 1, wherein the
thickness at the at least one location is greater than
or equal to approximately 0.043 inches and less than
or equal to approximately 0.055 inches.

3. The extractor according to Claim 2, wherein the
thickness at the at least one location is approximately
0.043 inches.

4. The extractor according to Claim 2, wherein the
thickness at the at least one location is approximately
0.055 inches.

5. The extractor according to Claim 1, wherein the
thickness at the at least one location is less than or
equal to approximately 0.055 inches or the thickness
at the at least one location is greater than or equal
to approximately 0.043 inches.

6. The extractor according to any preceding Claim, fur-
ther comprising a support tower defined at an outer
side of the extractor opposite the inner side at an
axial location of the extractor between the pivot por-
tion and the first end, wherein the support tower de-
fines a width in a circumferential direction perpen-
dicular to the axis that is less than a width of the
extractor, and wherein the support tower is posi-
tioned at a location other than the at least one loca-
tion having the thickness that is greater than 0.019
inches.

7. The extractor according to Claim 6, wherein the
thickness of the extractor in all locations in a circum-
ferential direction along a length of the notch, per-
pendicular to the axis, other than the location of the
support tower is greater than 0.019 inches.

8. The extractor according to Claim 6, wherein a height
of an outer surface of the outer side of the extractor
at the at least one location relative to the axis is great-
er than a height of the outer surface of the outer side
of the extractor elsewhere along a length of the ex-
tractor.
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9. The extractor according to Claim 6, wherein a height
of an outer surface of the outer side of the extractor
at the at least one location relative to the axis is great-
er than the height of a standard 5.56 extractor.

10. The extractor according to any preceding Claim, fur-
ther comprising a recess defined by the first end.

11. The extractor according to any preceding Claim,
wherein an outer surface of an outer side of the ex-
tractor opposite the inner side of the extractor slopes
upwardly from a location closer to the second end
to the least one location defined at the axial location
of the notch that is greater than 0.019 inches.

12. The extractor according to any preceding Claim, the
thickness at the at least one location is the minimum
thickness of the extractor at the axial location of the
notch.

13. A bolt assembly for a firearm comprising:

a bolt configured to engage one or more lugs of
a barrel or a barrel extension during cycling of
the bolt, the bolt defining a groove; and
the extractor according to any preceding Claim
received by the groove of the bolt and pivotally
attached with the bolt via the pivot portion of the
extractor.

14. A firearm comprising:

a barrel assembly comprising:

a barrel or a barrel extension defining one
or more locking lugs,
the barrel comprising an inner surface de-
fining a bore configured to guide a projectile
as the projectile is propelled through the
bore by pressurized gas, the barrel defining:

a muzzle end; and
a chamber end opposite the muzzle
end, wherein the inner surface defines
a chamber at the chamber end, wherein
the chamber is configured to receive a
cartridge and to support at least a por-
tion of a cartridge casing during firing;

a bolt defining:

one or more bolt lugs configured to engage
the one or more locking lugs of the barrel
extension; and
a groove; and

the extractor according to any preceding Claim
received by the groove of the bolt and pivotally

attached with the bolt via the pivot portion of the
extractor.

15. A method of manufacturing at least a portion of a
firearm extractor, the method comprising:

providing a body defining:

a first end;
a second end opposite the first end, the first
end and the second end defining an axis
extending therebetween;

providing a pivot portion positioned between the
first end and the second end, the pivot portion
disposed at an inner side of the body of the ex-
tractor, wherein the pivot portion is configured
to engage a bolt; and
removing material from the body to define a
notch at the inner side of the extractor at an axial
location between the pivot portion and the first
end, wherein, in operation, the notch is config-
ured to engage a cartridge casing having a di-
ameter greater than a casing of a 5.56 NATO
cartridge; and
removing material from an outer surface of the
body opposite the inner surface to define a thick-
ness of the extractor in at least one location de-
fined at the axial location of the notch disposed
radially inward of one or more lugs of a barrel or
a barrel extension during cycling of the bolt,
wherein the thickness is greater than 0.019 inch-
es.
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