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(54) AUTO-SEAR FOR A FIREARM

(67)  Variousembodiments are directed to auto-sears
for a firearm, firearms, and methods of operating the
same. In various embodiments, an auto-sear for a firearm
may comprise a body configured to being pivotally
mounted within a lower receiver of the firearm, the body
having a front surface defined between a leading top body
surface edge of a top surface and a leading bottom sur-
face edge of a bottom surface; wherein an upper portion
of the front surface is disposed on a first plane and a
lower portion of the front surface is disposed on a second
plane; and wherein at least a portion of the first plane is
non-planar with the second plane. In various embodi-
ments, the top surface of the body comprises a curved
shape defined along a portion of the leading top surface
edge.
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Description
FIELD OF THE INVENTION

[0001] Various embodiments described herein relate
generally to automatic-firearm components. In particular,
various embodiments are directed to auto-sears config-
ured to facilitate fully-automatic operation of a firearm.

BACKGROUND

[0002] Firearm trigger assemblies may use one or
more sears to hold and facilitate the release of a hammer
to cause the discharge of a cartridge when the released
hammer strikes the firearm’s firing pin. One type of sear,
known as an auto-sear, is configured to facilitate fully-
automatic firing of the firearm by causing the hammer to
automatically release following cycling of the bolt carrier
without the operator releasing the trigger. The auto-sear
may be configured for interaction with various firearm
components (e.g., a hammer, a disconnector, a trigger,
a bolt connector, and/or the like) to facilitate the fully-
automatic firing operation. Through applied effort, inge-
nuity, and innovation, Applicant has solved problems re-
lating to auto-sears by developing solutions embodied in
the present disclosure, which are described in detail be-
low.

BRIEF SUMMARY

[0003] Various embodiments are directed to an auto-
sear for a firearm. Further, various embodiments are di-
rected to a firearm comprising an auto-sear and methods
of operating the same. In various embodiments, an auto-
sear for a firearm may comprise a body configured for
being pivotally mounted within a lower receiver of the
firearm, the body having a front surface defined between
a leading top body surface edge of a top surface and a
leading bottom surface edge of a bottom surface; wherein
an upper portion of the front surface is disposed on afirst
plane and a lower portion of the front surface is disposed
on a second plane; and wherein at least a portion of the
first plane is non-planar with the second plane.

[0004] In various embodiments, the leading top body
surface edge of the front surface may be disposed on
the first plane and leading bottom body surface edge of
the front surface is disposed on the second plane. In var-
ious embodiments, the upper portion of the front surface
may define a first planar portion of the front surface and
the lower portion of the front surface defines a second
planar portion of the front surface, wherein the first planar
portion is angularly offset from the second planar portion.
In certain embodiments, the first planar portion may be
angularly offset from the second planar portion by an
angle of separation of between 6.5 degrees and 8.5 de-
grees. In certain embodiments, the body may comprise
an angled body portion that is defined at least in part by
the first planar portion of the front surface.
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[0005] Invarious embodiments, the auto-sear may fur-
ther comprise a leg configured to contact at least one
interior portion of the lower receiver, wherein the leg ex-
tends opposite the front surface of the body. In certain
embodiments, the leg may extend from a proximal leg
end defined at a back surface of the body to a distal leg
end, and wherein the leading bottom surface edge s clos-
er to the proximal leg end than the leading top surface
edge. In certain embodiments, the leading top surface
edge may be provided in a forward position with respect
to the leading bottom surface edge relative to the proxi-
mal leg end. In various embodiments, the top surface of
the body may comprise a curved shape as defined along
a portion of the leading top surface edge. In certain em-
bodiments, the curved shape may be defined by a u-
shaped profile of the portion of the leading top surface
edge. Further, in certain embodiments, the body may de-
fine an upper sear trip engagement portion having two
raised contact portions with a central recess provided
therebetween, and wherein the upper sear trip engage-
ment portion is defined atleastin partby the curved shape
of the top surface of the body such that the central recess
is defined by the u-shaped profile of the portion of the
leading top surface edge. In various embodiments, the
auto-sear may define a pivot axis about which the auto-
sear is configured to rotate; wherein a contact portion of
the leg defined along at least a portion of a back surface
of the body defines a vertical axis; and wherein a first
axis intersecting a forwardmost part of the leading top
surface edge and being parallel to the vertical axis is
farther from the pivot axis than a second axis intersecting
the forwardmost part of the leading bottom surface edge.
[0006] Various embodiments are directed to a firearm
comprising: an upper receiver assembly comprising a
bolt carrier; and a lower receiver assembly comprising a
trigger, a disconnector, a hammer, and an auto-sear, the
auto-sear comprising: a body configured for being pivot-
ally mounted within a lower receiver of the firearm, the
body having a front surface defined between a leading
top body surface edge of a top surface and a leading
bottom surface edge of a bottom surface; wherein an
upper portion of the front surface is disposed on a first
plane and a lower portion of the front surface is disposed
on a second plane; and wherein at least a portion of the
first plane is non-planar with the second plane.

[0007] In various embodiments, the leading top body
surface edge of the front surface may be disposed on
the first plane and leading bottom body surface edge of
the front surface is disposed on the second plane. In var-
ious embodiments, the upper portion of the front surface
may define a first planar portion of the front surface and
the lower portion of the front surface defines a second
planar portion of the front surface, wherein the first planar
portion is angularly offset from the second planar portion.
In certain embodiments, the first planar portion may be
angularly offset from the second planar portion by an
angle of separation of between 6.5 degrees and 8.5 de-
grees. In certain embodiments, the top surface of the
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body comprises a curved shape as defined along a por-
tion of the leading top surface edge. Further, in various
embodiments, the curved shape may be defined by a u-
shaped profile of the portion of the leading top surface
edge. Invarious embodiments, the body defines an upper
sear trip engagement portion having two raised contact
portions with a central recess provided therebetween,
and the upper sear trip engagement portion may be de-
fined atleastin partby the curved shape of the top surface
of the body such that the central recess is defined by the
u-shaped profile of the portion of the leading top surface
edge. In various embodiments, the firearm may be an
AR10 or SR25 platform firearm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Reference will now be made to the accompa-
nying drawings, which are not necessarily drawn to scale,
and wherein:

FIG. 1 illustrates a perspective view of a portion of
an exemplary firearm including an exemplary auto-
sear in accordance with various embodiments;
FIG. 2illustrates a side view of an exemplary firearm
with portions shown in broken line for illustration of
the internal components of the firearm, including an
exemplary auto-sear in accordance with various em-
bodiments;

FIGS. 3A-3C illustrate various isolated views of an
exemplary firearm including an auto-sear and bolt
carrier in accordance with various embodiments;
FIGS. 4A-4E illustrate various views of exemplary
auto-sear in accordance with various embodiments;
FIG. 5illustrates a side view of an exemplary firearm
comprising an exemplary auto-sear in accordance
with various embodiments with portions shown in
broken line for illustration of the internal components
of the firearm;

FIG. 6 illustrates a side view of an exemplary firearm
comprising an exemplary auto-sear in accordance
with various embodiments with portions shown in
broken line for illustration of the internal components
of the firearm;

FIG. 7 illustrates a side view of an exemplary firearm
comprising an exemplary auto-sear in accordance
with various embodiments with portions shown in
broken line for illustration of the internal components
of the firearm;

FIG. 8 illustrates a side view of an exemplary firearm
comprising an exemplary auto-sear in accordance
with various embodiments with portions shown in
broken line for illustration of the internal components
of the firearm; and

FIG. 9illustrates a side view of an exemplary firearm
comprising an exemplary auto-sear in accordance
with various embodiments with portions shown in
broken line for illustration of the internal components
of the firearm.
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DETAILED DESCRIPTION

[0009] The present disclosure more fully describes
various embodiments with reference to the accompany-
ing drawings. It should be understood that some, but not
all embodiments are shown and described herein. In-
deed, the embodiments may take many different forms,
and accordingly this disclosure should not be construed
as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure
will satisfy applicable legal requirements. Like numbers
refer to like elements throughout.

[0010] It should be understood at the outset that al-
though illustrative implementations of one or more as-
pects are illustrated below, the disclosed assemblies,
systems, and methods may be implemented using any
number of techniques, whether currently known or not
yet in existence. The disclosure should in no way be lim-
ited to the illustrative implementations, drawings, and
techniques illustrated below, but may be modified within
the scope of the appended claims along with their full
scope of equivalents. While values for dimensions of var-
ious elements are disclosed, the drawings may not be to
scale.

[0011] The words "example," or "exemplary," when
used herein, are intended to mean "serving as an exam-
ple, instance, or illustration." Any implementation de-
scribed herein as an "example" or "exemplary" embodi-
ment is not necessarily preferred or advantageous over
other implementations.

[0012] As used herein, directional terms used to de-
scribe a component, configuration, action, position, di-
rection, and/or the like (e.g., "downwardly," "an upward
vertical direction," and the like) are meant to be interpret-
ed relative to a hypothetical firearm with its barrel pointed
towards the horizon in a normal shooting position, but
the terms are not to be interpreted as requiring the firearm
to be in this orientation at any particular time (i.e., a fire-
arm with a normally downwardly-oriented angled surface
would still have the angled surface oriented "downward-
ly" relative to the firearm even when the firearm is turned
upside down).

[0013] Various embodiments of the presentdisclosure
relate to firearm auto-sears. Auto-sears, in some instanc-
es, may be used to convert a semi-automatic weapon
into a fully-automatic weapon by temporarily catching
and releasing the hammer as the bolt carrier cycles rear-
wards and then forwards during a normal cycling opera-
tion. The auto-sear may release the hammer automati-
cally in response to an impact of a portion of the bolt
carrier on a portion of the auto-sear as the bolt carrier
returns toward the chamber without the user releasing
and re-pulling the trigger.

[0014] In some instances, the firearm may have a se-
lector switch that configures the firing mode of the firearm.
The selector switch may engage and restrict the motion
of various portions of the trigger assembly in order to
facilitate the particular firing mode selected. For example,
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in a fully-automatic mode, the selector switch may allow
a full range of movement of the auto-sear while prevent-
ing the trigger disconnector from engaging the hammer
as the bolt carrier cycles rearward following discharge of
a cartridge. In a semi-automatic mode of operation, the
selector switch may limit the range of motion of the auto-
sear, preventing it from catching the hammer, while al-
lowing the disconnector to move along its full range of
motion. Various versions of auto-sears and selector
switches may operate according to similar principles. An
example of a trigger assembly and selector switch oper-
able with a traditional auto sear is shown and described
in U.S. Publication No. 2017/0089655, which is hereby
incorporated by reference herein in its entirety.

[0015] In some embodiments, the auto-sear may be
configured for an autoloading rifle, such as an AR10 or
SR25. For example, the inventors of the present disclo-
sure identified that a traditional auto-sear, as may be
used with an AR15/M4 type rifle, could not perform suf-
ficiently for larger weapons platforms, such as the AR10
or SR25 or other similar rifle platforms. The present in-
ventors identified various improvements to the geometry
of an auto-sear to facilitate improved firing and cycling.

[0016] For example, various embodiments of the
present disclosure include auto-sears having an upper
end defining an upper sear trip engagement portion hav-
ing two raised contact portions with a central recess pro-
vided therebetween. In some embodiments, the transi-
tion of the upper edge between the raised contact por-
tions and the central recess may be curved or multi-an-
gled (e.g., the upper portion 110 and lower portion 112
need not be entirely planar from top to bottom) to provide
asmooth, rounded transition and may create a clearance
in the recess between the two contact portions. In oper-
ation, the contact portions may be configured to contact
portions of the bolt carrier during rearward movement
and forward movement of the bolt carrier to respectively
rock the auto-sear back to engage the hammer and for-
ward to release the hammer. In some embodiments, the
bolt carrier of the firearm may include protruding portions
in a central area of the underside of the bolt carrier. The
central recess may provide clearance around these pro-
truding portions of the bolt carrier.

[0017] Insome embodiments, the timing of the release
of the hammer and the engagement and release inter-
action between the auto-sear and the hammer may be
improved by configuring the geometry of the auto-sear.
For example, in some embodiments, the upper end of
the front surface of the auto-sear defining the upper sear
trip engagement portion of the auto-sear may be angled
forward so as to be non-planar with a lower end of the
front surface of the auto-sear. In this embodiment, the
hammer may release later during the bolt carrier’s for-
ward movement and may allow for a smoother cycling
operation with less wear on the internal components of
the firearm than a straight faced auto-sear. In some em-
bodiments, the shape of the auto-sear may also facilitate
clearance within the lower receiver for the hammer to
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operate.

[0018] FIGS. 1-3C illustrate various views of a firearm
including an exemplary auto-searin accordance with var-
ious embodiments of the present disclosure. In particular,
FIG. 1, FIG. 2, and FIGS. 3A-3C illustrate various views
of an exemplary firearm 1 comprising an auto-sear 10,
in accordance with various embodiments. In various em-
bodiments, an exemplary firearm 1 may comprise a semi-
automatic or fully automatic rifle, such as, for example,
an AR10 platform firearm or a Stoner Rifle-25 (SR25)
firearm. Further, in various embodiments, an exemplary
firearm 1 may comprise a large frame rifle. As a non-
limiting example, in some embodiments, the firearm may
be larger than an AR15/M4 platform rifle (e.g., the various
cycling components of the action, such as the bolt carrier,
may be larger). As illustrated, an exemplary firearm 1
may be defined at least in part by a length extending in
a longitudinal direction (e.g., in the depicted z-direction),
a width extending in a lateral direction (e.g., in the de-
picted x-direction), and a length extending in a vertical
direction (e.g., in the depicted y-direction). In various em-
bodiments, an exemplary firearm 1 may include a lower
receiver assembly 2, an upper receiver assembly 3, and
abuttstock 4 positioned about a rear portion of the firearm
1. As illustrated, in various embodiments, the lower re-
ceiver assembly 2 of the firearm 1 may comprise an auto-
sear 10, a hammer 20, a disconnector 30, and a trigger
40. For example, a body (e.g., a lower receiver) of the
firearm 1 may further define a grip 50.

[0019] Further, asillustrated in FIGS. 2 and 3A-3C, the
upper receiver assembly 3 of an exemplary firearm 1 may
include a bolt and various bolt carrier group components,
such as, forexample, aboltcarrier 70. In particular, FIGS.
2 and 3A-3C illustrate a side view, a perspective view,
an isolated front view, and an isolated side view respec-
tively, of a firearm 1 including a lower receiver assembly
2 comprising an auto-sear 10 configured for selective
engagement with the bolt carrier 70 of an upper receiver
assembly 3 of the firearm 1 during operation of the firearm
1. Asillustrated in FIGS. 2 and 3A-3C, the lower receiver
assembly 2 of an exemplary firearm 1 may comprise a
hammer 10, a disconnector 30, and a trigger 40.

[0020] In various embodiments, an exemplary auto-
sear 10 may be configured to facilitate a modification of
a firearm to a fully-automatic ready firearm platform. In
various embodiments, the auto-sear 10 may comprise a
body and a leg that may be collectively defined by a one-
piece singular material component or multiple, attached
components pivotally supported within the lower receiver
2 of the firearm 1in arearward position (e.g., in a position
closer to the rear end of the firearm 1) relative to a trigger
40 (e.g., measured in a z-direction as defined in the ex-
emplary orientation illustrated in FIG. 2). In combination
with the reciprocating bolt carrier 70, the auto-sear 10
provides for a fast reciprocating motion of the hammer
20 between a firing pin contacting position and a down-
ward-most sear contacting position during a time when
the trigger 40 is depressed. Further, in various embodi-
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ments, as described herein, the auto-sear 10 may be
configured to facilitate the fast reciprocating motion of
the hammer 20 without the hammer 20 experiencing in-
terference (e.g., physical engagement) from the discon-
nector 30. Other than as described herein or shown in
the accompanying drawings, the auto-sear 10 may func-
tion and may be assembled in the same manner as a
standard auto-sear.

[0021] In various embodiments, the lower receiver as-
sembly 2 of the firearm 1 may comprise a trigger 40 that
is operatively connected to a disconnector 30 and a ham-
mer 20, each of which may be provided within the lower
receiver 2 of the firearm 1. As illustrated, the trigger 40
may comprise a trigger sear 41 that engages a hammer
tongue 22 of the hammer 20 when the trigger 40 is in a
cocked position (e.g., trigger ready to pull, prior to firing
in either automatic or semi-automatic firing modes) to
prevent the hammer 20 from rotating about the hammer
pin 23 toward a firing pin of the firearm 1 (e.g., in a clock-
wise direction according to the exemplary orientation il-
lustrated in FIG. 2). The trigger 40 may be configured
such that an operator pulling the trigger 40 causes the
trigger sear 41 to disengage the hammer 20.

[0022] In various embodiments, the hammer 20 may
define a hammer tongue 22 configured for selective en-
gagement with a disconnector 30 and/or the trigger sear
41, and a sear engagement portion 21 configured for
selective engagement with an auto-sear 10 (e.g., at a
lower sear trip engagement portion 160), as described
herein, to facilitate a catching of the hammer by the auto-
sear 10 that allows the hammer 20 to bypass engage-
ment with a disconnector 30 and automatically fire sub-
sequent rounds when the auto-sear releases the sear
engagement portion 21 after each cycling of the bolt car-
rier while the trigger remains pulled.

[0023] In various embodiments, the disconnector 30
may embody either an integrated component or a sepa-
rate componentrelative to the trigger 40 thatis configured
to be positioned within the firearm 1 and rotated at least
in part based on movement of the trigger 40, such as, for
example, in response to a repositioning (e.g., pulling) of
the trigger 40 to an engaged position by an operator. For
example, in the depicted embodiment, the disconnector
30 is capable of rotating slightly relative to the trigger 40
about a trigger pin 42, while the trigger is still capable of
rotating the disconnector once its limited range of rotation
is reached. In various embodiments, the disconnector 30
may comprise a disconnector catch 31 configured to se-
lectively engage and disengage a portion of the hammer
20 (e.g., a hammer tongue 22) throughout various por-
tions of a firing operation executed by the firearm 1. As
non-limiting examples provided for illustrative purposes,
an exemplary trigger 40 described herein may define a
trigger assembly, such as a fully automatic-type trigger
assembly, configured for use with, for example, an M4
carbine, an AR15, an SR25, and/or the like. Examples
of a similar trigger mechanism and trigger components
are shown in U.S. Patent No. 7,600,338, which is hereby
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incorporated by reference herein in its entirety.

[0024] In various embodiments, as described herein,
the trigger 40 may be pivotably configured for rotation
about a trigger pin 42, and the hammer 20 may be piv-
otably configured for rotation about a hammer pin 23 as
shown in FIG. 2. As described herein, the trigger pin 42
and the hammer pin 23 may be disposed within the lower
receiver of the firearm 1 and may extend between lateral
sides of the receiver in order to facilitate the various me-
chanical actions and/or interactions associated with op-
eration of the associated with operation of the fully-auto-
matic (e.g., AR10/SR25 type) firearm 1, such as, for ex-
ample, by arranging the various components within the
lower receiver 2 in a desired cocked position, release
position, and/or reset position corresponding to the dis-
charge and reload actions that define the operation of
the firearm 1.

[0025] As illustrated, the lower receiver assembly fur-
ther includes a pivot pin 60 configured to be received
within the pivot pin apertures of the auto-sear 10 to facil-
itate the pivoted configuration of the auto-sear 10 within
the lower receiver of the firearm 1. The pivot pin 60 may
be a tubular component defining a central axis that, upon
being installed relative to the auto-sear 10, may define
the axis of rotation of the auto-sear 10. In some embod-
iments, the lower receiver 2 may be modified to include
openings for the pivot pin after manufacturing of the prin-
cipal firearm, and in some embodiments, the openings
for the pivot pin may be added during manufacturing. In
some embodiments, the pivot pin openings may be po-
sitioned in accordance with a standard auto sear place-
ment.

[0026] As illustrated in FIGS. 2 and 3A-3C, an exem-
plary upper receiver assembly 3 may comprise a bolt
carrier group that includes a bolt carrier 70 configured
for movement between a forward-most position and a
rearward-most position during an exemplary firing oper-
ation and physical engagement with the auto-sear 10
(e.g., an upper sear trip engagement portion) as the bolt
carrier 70 moves therebetween. In various embodiments,
the bolt carrier 70 may be positioned in a forward-most
initial position when the firing pin is struck by the hammer
20 such that the bolt carrier 70 is initially gas-discharge
displaced in a rearward direction toward a rear-end of
the firearm 1 after firing. The bolt carrier 70 may be biased
in a forward return direction toward a front end of the
firearm 1 through various biasing mechanisms, such as,
for example, a spring, a buffer assembly, and/or the like
(e.g., via buffer spring 80 and buffer 82 shown in FIG. 2).
Further, the bolt carrier 70 may comprise a bolt carrier
notch 71 configured to contact an upper sear trip engage-
ment portion of the auto-sear 10 (e.g., contacting raised
contact portions 151, 152) during a forward stroke of the
bolt carrier 70 to cause the auto-sear 10 to be rotated
such that the auto-sear 10 is tripped from the hammer
20 (e.g., alower sear trip engagement portion of the auto-
sear 10 disengages the hammer 20), thereby releasing
the hammer 20 to rotate forward toward the firing pin to
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facilitate a subsequent firing operation. In this manner,
the auto-sear 10 according to various embodiments may
engage the hammer 20 to temporarily hold the hammer
during the rearward and part of the forward stroke of the
bolt carrier 70 while the old cartridge is removed from the
chamber and a new cartridge is inserted, and the auto-
sear 10 may then release the hammer to discharge the
next cartridge upon contact between the auto-sear 10
and the bolt carrier notch 71.

[0027] It is further noted that the operational descrip-
tions are further limited to those components of the fire-
arm firing operation controls (trigger, disconnector, ham-
mer) and bolt carrier group which are relevant to the func-
tionality of the auto-sear 10.

[0028] FIGS. 4A-4E illustrate various views of an ex-
emplary auto-sear in accordance with various embodi-
ments. In particular, FIGS. 4A, 4B, and 4C illustrate a
perspective view, a side view, and a front view, respec-
tively, of an exemplary auto-sear 10 according to various
embodiments described herein. The auto-sear 10 may
include a body 100 configured to be pivotally mounted
within a lower receiver 2 of an exemplary firearm 1 (la-
beled in FIG. 1). In various embodiments, an exemplary
auto-sear 10 may be made of a metal material, such as,
for example, a machined steel and/or the like. For exam-
ple, the auto-sear 10 may be made of a single material
component (e.g., a blank) that may be bent, machined,
manipulated, and/or otherwise selectively configured to
provide the auto-sear 10 in the three-dimensional con-
figuration illustrated in FIG. 4A.

[0029] In various embodiments, as illustrated in FIGS.
4A-4E, an exemplary auto-sear 10 may comprise a body
100 having a front surface 110 that is defined between
aleading top body surface edge 131 of a top surface 130
of the body 100 and a leading bottom surface edge 141
of a bottom surface 140 of the body 100. In various em-
bodiments, the front surface 110 of the body 100 may
define an upper portion 111 and a lower portion 112. The
upper portion 111 of the front surface 110 may be dis-
posed on a first plane and the lower portion 112 of the
front surface 110 may be disposed on a second plane,
wherein at least a portion of the first plane is non-planar
with the second plane.

[0030] In various embodiments, the leading top body
surface edge 131 of the front surface 110 may be dis-
posed on the first plane and the leading bottom body
surface edge 141 of the front surface 110 is disposed on
the second plane with the two example planes intersect-
ing but nonplanar. For example, in some embodiments,
the upper portion 111 may be defined between the lead-
ing top surface edge 131 and an upper edge of the lower
portion 112, while the lower portion 112 may be defined
between the leading bottom surface edge 141 and a low-
er edge of the upper portion 111. In such an exemplary
embodiment, the upper edge of the lower portion 112
and the lower edge of the upper portion 111 may be co-
linear so as to define an intersection of the upper and
lower portions 111, 112 that extends between opposing
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lateral sides of the body 100 and embodies a transition
between the upper portion 110 and the lower portion 112
of the front surface 110. In some embodiments, the front
face 110 may be curved such that the planes aligning
with the front face change gradually between the leading
top surface edge 131 and the leading bottom surface
edge 141.

[0031] In various embodiments, the upper portion 111
and the lower portion 112 of the front surface 110 may
define a first planar portion and a second planar portion
of the front surface 110, respectively, wherein the first
planar portion is angularly offset from the second planar
portion. For example, as illustrated in FIG. 4B, the first
planar portion defined by the upper portion 111 of the
front surface 110 may be angularly offset from the second
planar portion defined by the upper portion 112. In various
embodiments, the body 100 of the auto-sear 10 may be
configured such that the first plane within which the upper
portion 111 is disposed being non-planar with the second
plane within which the lower portion 112 is disposed may
correspond to the angular offset of the first planar portion
relative to the second planar portion. As illustrated, the
first planar portion of the upper portion 111 being angu-
larly offset relative to the second planar portion of the
lower portion 112 may be defined by an angle of sepa-
ration 400 that is defined therebetween. For example, in
various embodiments, the angle of separation 400 may
be defined by an angle measured between the first plane
within which the upper portion 111, at least including a
distal end of the upper portion, is disposed and the sec-
ond plane within which the lower portion 112 is disposed,
as described above. The angle of separation 400 may
be measured along a plane that is perpendicular to both
the first and second planes, such as, for example, the y-
zplane as defined in the exemplary orientation illustrated
in FIG. 4B. As non-limiting examples, in various embod-
iments, the angle of separation 400 may be at least ap-
proximately from 6.5 degrees to 8.5 degrees. As a par-
ticular non-limiting example, FIG. 4E illustrates an exem-
plary embodiment wherein the exemplary auto-sear 10
defines an angle of separation measured between an
upper portion of the back surface 120 of the auto-sear
body (e.g., including the top body surface edge 132) and
aplane 121 defined by a lower portion of the back surface
120 of the auto-sear body. As illustrated, an exemplary
auto-sear 10 may be configured such that the angular
offset of the body is defined by an angle of approximately
7.5 degrees. In some embodiments, the angle may be
within one degree greater or less than 7.5 degrees (e.g.,
from 6.5 degrees to 8.5 degrees). In some embodiments,
the position of the lower portion 112 of the auto-sear and
the position of the leg 200 of the auto-sear may be de-
termined by the respective structure of the selector switch
84 and the hammer 20 (e.g., for the leg 200 to engage
the selector switch in accordance with auto-sear opera-
tion, and for the lower portion 112 to engage the hammer
20 in accordance with auto-sear operation). In some em-
bodiments, the position of the leg 200 and lower portion
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112 may be the same as standard auto-sears.

[0032] Invarious embodiments, as illustrated in the ex-
emplary embodiments shown in FIGS. 4A-4E, the body
100 of the auto-sear 10 may comprise an angled body
portion that includes the upper portion 111 (e.g., the first
planar portion) of the front surface 110 and is arranged
in an angularly offset configuration relative to a second
portion of the body 100. For example, angular body por-
tion of the body 100 of an exemplary auto-sear 10 may
be defined by the non-planar configuration of the first
plane and the second plane within which the upper por-
tion 111 and the lower portion 112 of the front surface
110 are disposed, respectively.

[0033] In various embodiments, an exemplary auto-
sear 10 may further comprise a leg 200 that extends op-
posite the front surface 110. In various embodiments, the
leg 200 of an exemplary auto-sear 10 pivotably mounted
within a lower receiver of a firearm may be configured to
contact at least one interior portion (e.g., surface) dis-
posed within the lower receiver as the auto-sear 10 is
rotated about a pivot pin in order to atleast partially define
a range of motion (e.g., rotational motion) of the auto-
sear 10. For example, the leg 200 may be configured to
limit the range of rotational motion of the auto-sear 10 in
one or more rotational directions based at least in part
on the leg 200 contacting a fire control selector switch
component (e.g., switch 84 shownin FIGS. 1-3A and 8-9)
such that the auto-sear 10 is prevented from rotating fur-
therin the one or more rotational directions. Forexample,
a contact portion 210 of the leg 200 may be configured
to engage a surface of a fire control selector switch 84
component disposed within the lower receiver to prevent
further rotation of the auto-sear 10 in a first rotational
direction such that the auto-sear 10 may be at least par-
tially secured in a configuration and/or position relative
to the hammer 20 that allows for the auto-sear 10 to in-
teract with the hammer 20, as described herein, to exe-
cute an exemplary shooting operation. In various embod-
iments, the surface of the fire control selector component
that the leg 200 of the auto-sear 10 is configured to con-
tact may depend on the operating setting defined by the
fire control selector component, such as, for example, a
fully automatic ("AUTQ") setting, at a particular time firing
a given firing operation. For example, the selector switch
84 may be disposed in the position shown in FIGS. 8-9
in an instance in which the firearm is in the AUTO setting,
enabling the auto sear to contact the hammer. In other
embodiments, such as a single fire mode of operation,
the selector switch may be rotated to engage the auto-
sear earlier (e.g. farther to the left in the view shown in
FIGS. 8-9), which may prevent the auto-sear from en-
gaging the hammer and prevent subsequent rounds from
being fired until the trigger is fully released and reset.
[0034] In various embodiments, for example as shown
in FIGS. 4A-4B, the leg 200 of an auto-sear 10 may ex-
tend from a back surface 120 of the body 100, which may
be defined by a surface of the body 100 that is opposite
the front surface 110. For example, the back surface 120
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may be defined between a trailing top body surface edge
132 of the top surface 130 and a trailing bottom surface
edge 142 of the bottom surface 140. As illustrated, the
leg 200 of the auto-sear 10 may extend from a proximal
leg end 201 to a distal leg end 202. In various embodi-
ments, the proximal leg end 201 of the leg 200 may be
defined along at least a portion of the body 100 such that
the proximal leg end 201 defines and interface plane,
axis, and/or point between the body 100 and the leg 200.
Forexample, as illustrated, the proximal leg end 201 may
be defined at and may join with the back surface 120 of
the body 100. In such an exemplary configuration, as
illustrated in FIG. 4B, the leading bottom surface edge
141 may be closer to the proximal leg end 201 than the
leading top surface edge 131 is to the proximal leg end
201. Based on the non-planar configuration of the first
and second planes within which the upper and lower por-
tions 111, 112, respectively, are disposed, a first linear
distance between the leading top surface edge 131 and
aplane 121 (shown in FIG. 4B) within which the proximal
leg end 201 is at least partially disposed may be greater
than a second linear distance between the leading bot-
tom surface edge 141 and the plane 121, as measured
in a direction perpendicular to the lower portion 112 of
the front surface 110 (e.g., in the z-direction as defined
in the exemplary orientation illustrated in FIG. 4B). Ac-
cordingly, in various embodiments, the leading top sur-
face edge 131 may be provided in a forward position with
respect to the leading bottom surface edge 141 relative
to the orientation of the proximal leg end 201 of the leg
200.

[0035] In various embodiments, an auto-sear 10 may
comprise one or more pivot pin apertures 300 defined
within the leg 200 and/or an opposing lateral protrusion
of the auto-sear 10 within which the auto-sear 10 may
receive a pivot pin to define the axis of rotation of the
auto-sear 10, as described herein. For example, an ex-
emplary auto-sear 10 may include a second leg provided
along an opposing lateral side of the body 100 from the
leg 200, each of which may include a pivot pin aperture
300 defining a respective central axis that is at least sub-
stantially coaxial relative to the central axis of the oppos-
ing pivot pin aperture 300. In such an exemplary config-
uration, a pivot pin installed relative to the auto-sear 10
may extend between opposing lateral ends of the auto-
sear (e.g., in the x-direction as defined in the exemplary
orientation illustrated in FIG. 4A). For example, the one
or more pivot pin apertures 300 defined by the auto-sear
10 may define the pivot axis along which the auto-sear
10 may rotate in response to a contact from the bolt car-
rier, as described herein. In some such embodiments,
the second leg may include a pin aperture 300 without a
distal end and contact portion 210 of the leg for engaging
the fire control selector switch 84.

[0036] In various embodiments, an exemplary auto-
sear 10 may define a pivot axis 301, and a contact portion
210 of the leg 200 may defines a vertical axis (e.g., an
axis parallel to the y-axis shown in FIG. 4B). While de-
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scribed as a "vertical axis" the axis need notbe absolutely
vertical relative to any fixed reference point or vertical in
all instances because the auto-sear is configured to ro-
tate. The auto-sear 10 may be configured such that a
first axis intersecting a forwardmost part of the leading
top surface edge 131 and being parallel to the vertical
axis is farther from the pivot axis 301 than a second axis
intersecting the forwardmost part of the leading bottom
surface edge 141 and being parallel to the vertical axis
(e.g., the leading top surface edge 131 may be farther
forward in the z-direction of FIG. 4B than the leading bot-
tom surface edge 141). This configuration may create a
non-planar front surface 110 of the auto-sear 10 config-
ured to allow the hammer to rotate generally along the
arc of the intersecting planar surfaces after being re-
leased by the leading bottom surface edge 141.

[0037] In various embodiments, as illustrated in FIG.
4C, a top surface of the body 100 of an exemplary auto-
sear 10 may comprise a curved shape as defined along
at least a portion of the leading top surface edge 131. In
various embodiments, the curved shape may be defined
by a u-shaped profile of at least a portion of the leading
top surface edge 131. In various embodiments, the body
100 of the auto-sear 10 may define an upper sear trip
engagement portion 150 having two raised contact por-
tions 151, 152 with a central recess 153 provided there-
between. For example, in various embodiments, the two
raised contact portions 151, 152 of the body 100 may be
provided on opposing lateral sides of the body 100. As
described herein, the two raised contact portions 151,
152 may define respective contact surfaces at which the
auto-sear 10 is configured to engage a bolt carrier 70
(e.g., a bolt carrier notch 71) as the bolt carrier 70 moves
from a rearward-most position within the firearm in a for-
ward direction (e.g., toward a front end of the firearm).
The two raised contact portions 151, 152 may, in some
embodiments, be configured to engage a forward portion
of the bolt carrier 70 as the bolt carrier moves rearward
(e.g., toward a rear end of the firearm) prior to returning
in the forward direction. This engagement with the for-
ward portion of the bolt carrier 70 may be configured to
rotate the leading top surface edge 131 of the auto-sear
rearwards to facilitate engagement between the leading
bottom surface edge 141 and the hammer. The physical
contact of the bolt carrier 70 with each of the two raised
contact portions 151, 152 of the upper sear trip engage-
ment portion 150 (e.g., at respective contact surfaces,
axes, and/or points defined at each raised contact por-
tion) may cause the auto-sear 10 to rotate about a pivot
axis in a rotational direction that may cause the auto-sear
10 to trip from the hammer 20. For example, the contact
surfaces defined by the two raised contact portions 151,
152 of the upper sear trip engagement portion 150 may
be respective portions of the top surface 130 of the body
100.

[0038] As illustrated, the upper sear trip engagement
portion 150 defined by the body 100 of the auto-sear 10
may be defined at least in part by the curved shape of
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the top surface of the body 100 such that the central
recess 153 provided between the two raised contact por-
tions 151, 152 is defined by the u-shaped profile of a
portion of the leading top surface edge 131 that extends
between the two raised contact portions 151, 152. In var-
ious embodiments, the curved shape (e.g., the u-shaped
profile) defining central recess 153 of the upper sear trip
engagement portion 150 may be configured to prevent
and/or at least substantially minimize contact between
the auto-sear 10 (e.g., the upper sear trip engagement
portion 150) and the bolt carrier 16 as the bolt carrier 16
moves relative to the auto-sear 10 during a firing opera-
tion (e.g., as atleasta portion of the bolt carrier 16 passes
through the central recess 153.

[0039] Forexample, with reference to FIG. 3B, a clear-
ance between a lower central protrusion 72 of the bolt
carrier 70 and the recess 153 may be created by the
curved shape of the recess 153 to allow the bolt carrier
to slide longitudinally relative to the auto-sear without the
lower central protrusion contacting the auto-sear. In
some embodiments, the lower central protrusion 72 and
the curved shape of the recess 153 may be complimen-
tary. In some embodiments, the two raised contact por-
tions 151, 152 may be configured to contact respective
lateral portions of the bolt carrier 70 that are adjacent and
vertically above the lower central protrusion 72 during at
least a portion of the stroke of the bolt carrier (e.g., as
the bolt carrier moves rearward). A smaller firearm, such
as an AR15, lacks a lower central protrusion on the for-
ward portion of the bolt carrier that is large enough to
negatively affect operation of a traditional auto sear, such
that a u-shaped central recess may not be required for
smaller arms. In such embodiments, a traditional auto
sear for an AR15 may include a central, upper protrusion
similar in shape to the lower portion 112 that is configured
to contact a midpoint on the bolt carrier notch 71 rather
than lateral sides of the bolt carrier notch 71 as shown
in the embodiment of FIG. 3A. The bolt carrier notch of
an AR15 bolt carrier may be the same or substantially
the same as the bolt carrier notch 71 of an AR10/SR25.
An AR10/SR25rifle mayinclude a bolt carrier that defines
a larger outside diameter in the front half than an AR15
and a standard AR15 diameter in the rear half. For ex-
ample, as illustrated in the exemplary embodiment
shown in FIGS. 3B and 3C, a firearm 1 may include an
exemplary auto-sear 10 configured such that the front
surface 110 of the auto-sear body 100 is not contacted
by the front portion of the bolt carrier 70 as the bolt carrier
is moved in a rearward direction relative to the auto-sear
10, and whereby a bolt carrier notch 71 is configured to
engage the auto-sear as the bolt carrier moves back for-
ward.

[0040] In various embodiments, with reference to FIG.
4C, the portion of the leading top surface edge 131 that
makes up the u-shaped profile defining (e.g., at least in
part) the upper sear trip engagement portion 150 may
include a first linear segment 131a embodying a portion
of the leading top surface edge 131 that is adjacent to
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and/or at least substantially contiguous with the portion
of the leading top surface edge 131 defined along a top
(e.g., uppermost) portion of a first raised contact portion
151. In various embodiments, the first linear segment
131amay extend from the adjacent portion of the leading
top surface edge 131 defined at the first raised contact
portion 151 in a downward direction that is at least sub-
stantially perpendicular to the adjacent portion of the
leading top surface edge 131, such as, for example, in
the negative y-direction as defined in the exemplary ori-
entation illustrated in FIG. 4C. As an illustrative example,
in various embodiments, such as, for example, in the
exemplary orientation of the auto-sear 10 illustrated in
FIG. 4C, the first linear segment 131a of the leading top
surface edge 131 may define an at least substantially
vertical segment of the leading top surface edge 131.
[0041] Further, the u-shaped profile of the leading top
surface edge 131 may include a first curved segment
131b that is adjacent to and/or at least substantially con-
tiguous with the firstlinear segment 131a. The first curved
segment 131b may extend from the first linear segment
131a to a central linear segment 131c to define a curved
transition between the first linear segment 131a and the
central linear segment 132c. In various embodiments,
the first curved segment 131b may be defined by a radius
of curvature of atleast approximately between 0.0 inches
and 0.220 inches. For example, in various embodiments,
the radius of curvature of the first curved segment 131b
may be at least substantially uniform throughout the first
curved segment 131b (e.g., between the first linear seg-
ment 131a and the central linear segment 131c).
[0042] With reference to FIGS. 4C-4D, in various em-
bodiments, the "u-shaped" profile of the leading top sur-
face edge 131 may be configured such that the first
curved segment 131b that is adjacent to and/or at least
substantially contiguous with the first linear segment
131a may define aright-angle transition between the first
linear segment 131a and the central linear segment 132c.
For example, rather than having a first curved segment
131b as curved segment defined by a radius of curvature
of at least substantially greater than zero, as described
above with respect to the exemplary embodiment illus-
trated in FIG. 4C, the leading top surface edge 131 may
define a discrete transition from the first linear segment
131a to the central linear segment 131c such that the
first linear segment 131a and the central linear segment
131c form a substantially right angle of at least approxi-
mately 90 degrees. In various embodiments, the first
curved segment 131b may have a segment width defined
between by a lateral distance between the firstlinear seg-
ment 131a and the central linear segment 131¢ as meas-
ured in a lateral direction at least substantially parallel to
the central linear segment 131c. The segment width of
the first curved segment 131b may be sufficiently small
to enable the passage of a bolt carrier through the central
recess 153 without physical contact therewith. For ex-
ample, in various embodiments, the segment length of
segment width of the first curved segment 131b may be

10

15

20

25

30

35

40

45

50

55

at least approximately between 0.01 inches and 0.150
inches. For example, FIG. 4D illustrates an embodiment
wherein the segment width of a segment of the leading
top surface edge 131 defined between the central linear
segment and a second linear segment provided at least
substantially perpendicular thereto along one side of the
central recess 153 (e.g., a segment width of a curved
segment defining a transition between the central linear
segment and a second linear segment of the leading top
surface edge 131) may be at least approximately 0.146
inches. In any of the various embodiments herein, the
second linear segment 131e and second curved segment
131d (if any) may mirror the shapes of the first linear
segment 131a and first curved segment 131b (if any),
including the aforementioned segment widths.

[0043] As illustrated, the central linear segment 132c
may be provided in a direction that is at least substantially
perpendicular to the direction of the first linear segment
131a, such as, for example, in the positive x-direction as
defined in the exemplary orientation illustrated in FIG.
4C. Further to the non-limiting example described above
and shown in the exemplary orientation of the auto-sear
10 of FIG. 4C, the centrallinear segment 131cmay define
an atleast substantially horizontal segment of the leading
top surface edge 131. In various embodiments, the cen-
tral linear segment 131c may extend from the first curved
segment 131b to a second curved segment 131d that
embodies a curved transition from the central linear seg-
ment 131ctoasecondlinear segment 131ethatarranged
adjacent to and/or at least substantially contiguous with
the portion of the leading top surface edge 131 defined
along a top (e.g., uppermost) portion of a second raised
contact portion 152. In various embodiments, the second
curved segment 131d and the second linear segment
131e may define a mirrored configuration of the first
curved segment 131b and the first linear segment 131a,
respectively. For example, as illustrated, u-shaped pro-
file of the leading top surface edge 131 may be configured
such that the central recess 153 defines a concave con-
figuration relative to the top (e.g., uppermost) portions of
the first and second raised contact portions 151, 152. For
example, the central recess 153 defined by the upper
sear trip engagement portion 150 may face in a direction
away from the lower sear trip engagement portion 160
of the auto-sear 10 (e.g., in a positive y-direction as de-
fined in the exemplary orientation illustrated in FIG. 4C).
[0044] Further, in various embodiments, a lower sear
trip engagement portion 160 defined by the body 100 of
the auto-sear 10 may be defined at least in part by the
bottom surface 140 of the body 100, such as, forexample,
aleading bottom surface edge 141. As described herein,
in various embodiments, the lower sear trip engagement
portion 160 may be configured for engagement with a
sear engagement portion 21 of the hammer 20 during
the execution of a firing operation, including catching the
hammer 20 in a downwardly pivoted position after the
hammer 20 is forced into the aforementioned pivoted po-
sition by the rearwardly displacing bolt carrier 70. Further,
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the lower sear trip engagement portion 160 may be con-
figured to rotate about a pivot axis to disengage the down-
wardly pivoted hammer 20 as the forwardly displacing
bolt carrier 70 contacts the upper sear trip engagement
portion 150, thereby enabling a release of the hammer
20 in a rotational direction towards the firing pin for sub-
sequent firing actions.

[0045] FIG. 4D shows different configurations for var-
ious segments of a leading top surface edge 131. For
example, as illustrated, the left side of the upper sear trip
engagement portion 150 may include a segment of the
leading top surface edge 131 that defines a curved tran-
sition between the central linear segmentand afirstlinear
segment of the leading top surface edge 131 having an
at least substantially large radius of curvature. For ex-
ample, FIG. 4D illustrates an overlaid segment of the
leading top surface edge 131 along the left side of the
central recess 153 having a radius of curvature of 0.220
inches. A similar radius of curvature may be mirrored on
the right side of the leading top surface edge 131. In some
embodiments, 0.220 inches may be a maximum radius
of curvature for the respective left and right sides of the
leading top surface edge 131 to allow clearance for the
bolt carrier.

[0046] FIG. 4D further depicts an example angle be-
tween the horizontal center of the leading top surface
edge and a vertical surface of the right upper sear trip
engagement portion (e.g., a respective length and height
of the segment). In the depicted embodiment, the seg-
ment width is 0.146 inches and the segment angle (e.g.,
the second curved segment 131d labeled in FIG. 4C) is
45 degrees, indicating a segment height of 0.146 inches
before the leading top surface edge 131 becomes verti-
cal. In some alternative embodiments, a segment of the
leading top surface edge 131 between the central linear
segment and the respective first and second linear seg-
ments of the leading top surface edge 131 may define a
linear, angled configuration relative to the central linear
segment. For example, the transition between the central
linear segment and the respective first and second linear
segments may be a 45 degree, linear surface rather than
being curved in a u-shape.

[0047] FIGS. 5-9 illustrate various side view of an ex-
emplary firearm comprising an exemplary auto-sear in
accordance with various embodiments described herein.
In particular, FIGS. 5-9 illustrate various side views of an
exemplary firearm 1 comprising an auto-sear 10 as the
firearm 1 executes a sequential series of actions to facil-
itate a fully-automatic operation of the firearm 1 based
at least in part on the interaction between the auto-sear
10 and the various components of the lower and upper
receiver assemblies 2, 3. In various embodiments, an
exemplary firearm 1 may be configured such that prior
to the initiation of an automatic firing operation, the lower
receiver assembly 2 of the firearm 1 may be arranged
according to the exemplary embodiment illustrated in
FIG. 2, as described herein. For example, the firearm 1
may define a nominal configuration wherein the lower
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10

receiver assembly 2 is arranged such that the trigger 40
is in a cocked position in which the trigger sear 41 is
engaged with a hammer tongue 22 defined by the ham-
mer 20 so as to prevent the hammer 20 from rotating
about the hammer pin 23 (e.g., in a clockwise direction
according to the exemplary orientation illustrated in FIG.
2). In the configuration of FIG. 2, the trigger is ready to
be pulled but not yet pulled by the user.

[0048] Proceeding to the exemplary firearm 1 illustrat-
ed in FIG. 5, the firearm 1 may be configured such that
pulling the trigger 40 may cause the trigger sear 41 to
disengage the hammer 20 (e.g., via releasing the ham-
mer tongue 22). In the embodiment depicted in FIG. 5,
the trigger has been pulled and the hammer 20 rotated
in a first rotational direction about the hammer pin 23
(e.g., in a clockwise direction according to the exemplary
orientation illustrated in FIG. 5) towards a firing pin. In
the depicted embodiment, the hammer 20 has struck the
firing pin of the firearm 1 within the bolt carrier 70, causing
ignition of the propellant and starting movement of the
bolt carrier 70 of the upper receiver assembly 3 in a rear-
ward direction (represented by arrow 7) at least substan-
tially toward a rear end of the firearm 1, such as, for ex-
ample, in the negative z-direction as defined in the ex-
emplary orientation illustrated in FIG. 6).

[0049] FIG. 6 is a succeeding illustration to FIG. 5
showing the bolt carrier 70 in a rearward-most position
after having moved in the rearward direction in response
to the hammer 20 striking the firing pin and ignition of the
cartridge propellant. As the bolt carrier 70 travels in the
rearward direction, the bolt carrier 70 engages the ham-
mer 20 and, in some embodiments the auto-sear 10, as
so as to force the hammer 20 to rotate in a second rota-
tional direction about the hammer pin 23 (e.g., in a coun-
ter-clockwise direction according to the exemplary orien-
tation illustrated in FIG. 6) towards a pivoted position de-
fined by the sear engagement portion 21 of the hammer
20 being disposed beneath at least a portion of the lower
sear trip engagement portion 160 of the auto-sear 10
(e.g., beneath the leading bottom surface edge 141). The
bolt carrier 70 in its rearward-most position may remain
in contact with the hammer 20, thereby preventing the
hammer 20 from rotating back in the first rotational direc-
tion, as described above.

[0050] As described herein, the body of the auto-sear
10 defines an upper sear trip engagement portion 150
having two raised contact portions with a central recess
provided therebetween, with the upper sear trip engage-
ment portion 150 being defined at least in part by the
curved shape of a top surface of the auto-sear 10 body
such that the central recess is defined by a u-shaped
profile of a portion of the leading top surface edge of the
auto-sear 10. The curved shape (e.g., the u-shaped pro-
file) defining central recess of the upper sear trip engage-
ment portion 150 is configured to provide clearance and
reduce friction between the auto-sear 10 and at least a
portion of the bolt carrier 70 (e.g., the lower central pro-
trusion 72) that passes through the central recess as the
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bolt carrier 70 travels in the rearward direction.

[0051] FIG. 7 is a succeeding illustration to FIG. 6
showing the bolt carrier 70 contacting the auto-sear 10
as it returns in a forward direction toward the front end
of the firearm 1 following the rearward motion of FIG. 6,
such that the lower sear trip engagement portion 160 is
in contact the sear engagement portion of the hammer
20 as the bolt carrier begins to contact the auto-sear 10.
In the position shown in FIG. 7 both the disconnector 30
and the trigger sear 41 have released the hammer 20
and the hammer is held from firing by the auto-sear 10.
Upon bolt carrier 70 reaching rearmost position, the bolt
carrier 70 begins to travel back in the forward direction
towards the front end of the firearm 1, such as, for ex-
ample, in the positive z-direction as defined in the exem-
plary orientation illustrated in FIG. 7. As the bolt carrier
70 moves in the forward direction, a bolt carrier notch 71
arranged along an underside of the bolt carrier 70 at a
rearmost edge of a central void of the bolt carrier contacts
the upper sear trip engagement portion 150 of the auto-
sear 10, causing the auto-sear 10 to rotate in a first ro-
tational direction about the pivot pin 60 such that the up-
per sear trip engagement portion 150 rotates in a forward
direction towards the front end of the firearm 1 and the
lower sear trip engagement portion 160 rotates in an at
least partially rearward direction toward the rear end of
the firearm 1 and/or an at least partially downward direc-
tion. FIG. 7 shows the auto-sear 10 having been posi-
tioned such that the lower sear trip engagement portion
160 of the auto-sear 10 is in contact with the sear en-
gagement portion 21 of the hammer 20 arranged beneath
the auto-sear 10, as the bolt carrier 70 initially contacts,
but has not yet moved, the auto-sear. The contact of the
lower sear trip engagement portion 160 with the sear
engagement portion 21 prevents the hammer 20 from
rotating back in the first rotational direction, as described
above. As illustrated, the hammer 20 may be at least
partially secured in position by the auto-sear 10 without
the hammer 20 being in contact with either the discon-
nector 30 or the trigger 40.

[0052] FIG. 8 is a succeeding illustration to FIG. 7
showing the auto-sear 10 arranged so as to define a trip-
ping point relative to the hammer 20. During the forward
motion depicted in FIGS. 7-8, a cartridge (not shown) is
also stripped from the magazine and fed into the chamber
for firing. As illustrated in FIG. 8, the bolt carrier 70 con-
tinues to travel in the forward direction towards the front
end of the firearm 1, causing further rotation of the auto-
sear 10 in the first rotational direction until the auto-sear
10reaches the illustrated tripping point at which the auto-
sear 10 (e.g., the lower sear trip engagement portion 160)
disengages the hammer 20. For example, the auto-sear
10 tripping the hammer 20 may be caused by the bolt
carrier 70 engaging the upper sear trip engagement por-
tion 150 of the auto-sear 10 with the bolt carrier notch 71
to force the auto-sear 10 to rotate until the lower sear trip
engagement portion 160 reaches the tripping point and
disengages the sear engagement portion 21 of the ham-
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mer 20, which thereby allows the hammer spring to drive
the hammer into the firing pin.

[0053] FIG. 9 is a succeeding illustration to FIG. 8
showing the bolt carrier 70 in a forward-most position
after having caused the auto-sear 10 to trip the hammer
20, the forward-most position of the bolt carrier 70 being
the initial position of the bolt carrier 70 during the initial
strike of the firing pin by the hammer 20. Upon the tripping
of the auto-sear 10 from the hammer 20, the hammer 20
rotates forward in the first rotational direction about the
hammer pin 23 towards the firing pin. The bolt carrier 70
is locked in its forward-most position when the hammer
20 contacts the firing pin such that. The bolt carrier 70
may thereby be positioned to facilitate a subsequent dis-
charge of the newly chambered cartridge that is initiated
by the hammer 20 striking the firing pin for a second time.
Such an exemplary configuration allows the firearm 1 to
automatically execute a subsequentfiring operation with-
out requiring that an operator release the trigger 40. The
firearm 1 being configured such that the hammer 20, up-
on tripping from the auto-sear 10, rotates forward to strike
the firing pin subsequent to the bolt carrier 70 being ar-
ranged in the initial position prevents misfires of the fire-
arm 1 and avoids various other firearm failures that may
result in dangerous operating conditions for an operator
for the firearm. In the depicted embodiments, the trigger
may remain pulled without being released from the op-
erations shown in FIG. 5 through those shown in FIG. 9.
Likewise, the embodiment shown in FIG. 9 corresponds
to the component positions in FIG. 9, indicating a full
cycling and firing action of the firearm has taken place
and a subsequent firing action after the position shown
in FIG. 9 may continue through the positions shown in
FIGS. 6, 7, and 8 before again returning to FIG. 9 to fire
a third cartridge. Firing may continue until the magazine
is empty or the trigger is released in a fully-automatic
mode of firing.

[0054] As described herein, an exemplary auto-sear
10 having a body 100 comprising a front surface 110 with
an upper portion 111 that is angularly offset from a lower
portion 112 thereof, as described herein, may increase
the distance that the bolt carrier 70 has to travel in the
forward direction (e.g., in the positive z-direction accord-
ing to the exemplary orientation illustrated in FIG. 7) in
order for the bolt carrier notch 71 to engage the upper
sear trip engagement portion 150 (e.g., the two raised
contactportions 151, 152). For example, atleasta portion
of the upper portion 111 may be angularly offset relative
to the lower portion 112 of the front surface 110 such that
the leading top surface edge 131 is provided in a forward
position relative to the leading bottom surface edge 141,
as defined relative to the front end of the firearm 1 and/or
the pivot axis defined by the auto-sear 10 (e.g., in the
positive z-direction according to the exemplary orienta-
tion illustrated in FIG. 7). Such an exemplary auto-sear
configuration may correspond to an increased distance
between the bolt carrier notch 71 of a bolt carrier 70 po-
sitionedin arearward-most position, as described herein,



21 EP 4 328 537 A1 22

and the upper sear trip engagement portion 150 (e.g.,
the two raised contact portions 151, 152) of the auto-sear
10 (e.g., as measured in the z-direction according to the
exemplary orientation illustrated in FIG. 7). Such an ex-
emplary auto-sear configuration may function to delay
the moment during a firing operation that the auto-sear
10is tripped from the hammer 20 such that the bolt carrier
70 causes the auto-sear 10 to trip from the hammer 20
when the bolt carrier 70 is in a position closer to the initial
(e.g., forward-most) position. Accordingly, such an ex-
emplary auto-sear 10 configuration effectively decreases
the risk that the hammer 20, upon disengaging the lower
sear trip engagement portion 160 of the auto-sear 10,
will fully rotate and execute a subsequent strike of the
firing pin prior to the bolt carrier 70 reaching its forward-
mostinitial position or withoutlocking the bolt completely.
Such a configuration may slow the firing and cycling ac-
tion slightly while reducing wear on the components of
the firearm and improving firing. In addition, the hammer
20 may still pass by the auto-sear without inadvertently
contacting the auto-sear after being tripped, which may
be facilitated by the rearward position of the leading bot-
tom surface edge 141 relative to the leading top surface
edge 131.

[0055] Additional statements of invention are set out
below:

Statement 1. An auto-sear for a firearm, the auto-
sear comprising:

a body configured for being pivotally mounted
within a lower receiver of the firearm, the body
having afrontsurface defined between aleading
top body surface edge of a top surface and a
leading bottom surface edge of a bottom sur-
face;

wherein an upper portion of the front surface is
disposed on a first plane and a lower portion of
the front surface is disposed on a second plane;
and

wherein at least a portion of the first plane is
non-planar with the second plane.

Statement 2. The auto-sear of statement 1, wherein
the leading top body surface edge of the front surface
is disposed on the first plane and leading bottom
body surface edge of the front surface is disposed
on the second plane.

Statement 3. The auto-sear of statement 1, wherein
the upper portion of the front surface defines a first
planar portion of the front surface and the lower por-
tion of the front surface defines a second planar por-
tion of the front surface, wherein the first planar por-
tion is angularly offset from the second planar por-
tion.

Statement 4. The auto-sear of statement 3, wherein
the first planar portion is angularly offset from the
second planar portion by an angle of separation of
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between 6.5 degrees and 8.5 degrees.

Statement 5. The auto-sear of statement 3, wherein
the body comprises an angled body portion that is
defined at least in part by the first planar portion of
the front surface.

Statement 6. The auto-sear of any preceding state-
ment, further comprising a leg configured to contact
at least one interior portion of the lower receiver,
wherein the leg extends opposite the front surface
of the body.

Statement 7. The auto-sear of statement 6, wherein
the leg extends from a proximal leg end defined at
a back surface of the body to a distal leg end, and
wherein the leading bottom surface edge is closer
to the proximal leg end than the leading top surface
edge. Statement 8. The auto-sear of statement 7,
wherein the leading top surface edge is provided in
a forward position with respect to the leading bottom
surface edge relative to the proximal leg end.
Statement 9. The auto-sear of any preceding state-
ment, wherein the top surface of the body comprises
a curved shape as defined along a portion of the
leading top surface edge.

Statement 10. The auto-sear of statement 9, wherein
the curved shape is defined by a u-shaped profile of
the portion of the leading top surface edge.
Statement 11. The auto-sear of statement 10, where-
in the body defines an upper sear trip engagement
portion having two raised contact portions with acen-
tral recess provided therebetween, and wherein the
upper sear trip engagement portion is defined at
least in part by the curved shape of the top surface
of the body such that the central recess is defined
by the u-shaped profile of the portion of the leading
top surface edge.

Statement 12. The auto-sear of any preceding state-
ment, wherein the auto-sear defines a pivot axis
about which the auto-sear is configured to rotate;
wherein a contact portion of the leg defined along at
least a portion of a back surface of the body defines
a vertical axis; and wherein a first axis intersecting
a forwardmost part of the leading top surface edge
and being parallel to the vertical axis is farther from
the pivot axis than a second axis intersecting the
forwardmost part of the leading bottom surface edge.
Statement 13. A firearm comprising:

an upper receiver assembly comprising a bolt
carrier; and

a lower receiver assembly comprising a trigger,
a disconnector, a hammer, and an auto-sear,
the auto-sear comprising:

abody configured for being pivotally mount-
ed within a lower receiver of the firearm, the
body having a front surface defined be-
tween a leading top body surface edge of a
top surface and a leading bottom surface
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edge of a bottom surface;

wherein an upper portion of the front surface
is disposed on a first plane and a lower por-
tion of the front surface is disposed on a
second plane; and

wherein at least a portion of the first plane
is non-planar with the second plane.

Statement 14. The firearm of statement 13, wherein
the leading top body surface edge of the front surface
is disposed on the first plane and leading bottom
body surface edge of the front surface is disposed
on the second plane.

Statement 15. The firearm of statement 13, wherein
the upper portion of the front surface defines a first
planar portion of the front surface and the lower por-
tion of the front surface defines a second planar por-
tion of the front surface, wherein the first planar por-
tion is angularly offset from the second planar por-
tion.

Statement 16. The firearm of statement 15, wherein
the first planar portion is angularly offset from the
second planar portion by an angle of separation of
between 6.5 degrees and 8.5 degrees.

Statement 17. The firearm of any of statements 13
to 16, wherein the top surface of the body comprises
a curved shape as defined along a portion of the
leading top surface edge.

Statement 18. The firearm of statement 17, wherein
the curved shape is defined by a u-shaped profile of
the portion of the leading top surface edge.
Statement 19. The firearm of statement 18, wherein
the body defines an upper sear trip engagement por-
tion having two raised contact portions with a central
recess provided therebetween, and wherein the up-
per sear trip engagement portion is defined at least
in part by the curved shape of the top surface of the
body such that the central recess is defined by the
u-shaped profile of the portion of the leading top sur-
face edge. Statement 20. The firearm of any of state-
ments 13 to 19, wherein the firearm is an AR10 or
SR25 platform firearm.

[0056] Many modifications and other embodiments will
come to mind to one skilled in the art to which this dis-
closure pertains having the benefit of the teachings pre-
sented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the dis-
closure is not to be limited to the specific embodiments
disclosed and that modifications and other embodiments
are intended to be included within the scope of the ap-
pended claims. Although specific terms are employed
herein, they are used in a generic and descriptive sense
only and not for purposes of limitation.
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Claims

1.

An auto-sear for a firearm, the auto-sear comprising:

a body configured for being pivotally mounted
within a lower receiver of the firearm, the body
having a front surface defined between aleading
top body surface edge of a top surface and a
leading bottom surface edge of a bottom sur-
face;

wherein an upper portion of the front surface is
disposed on a first plane and a lower portion of
the front surface is disposed on a second plane;
and

wherein at least a portion of the first plane is
non-planar with the second plane.

The auto-sear of claim 1, wherein the leading top
body surface edge of the front surface is disposed
on the first plane and leading bottom body surface
edge of the front surface is disposed on the second
plane.

The auto-sear of claim 1, wherein the upper portion
of the front surface defines a first planar portion of
the front surface and the lower portion of the front
surface defines a second planar portion of the front
surface, wherein the first planar portion is angularly
offset from the second planar portion.

The auto-sear of claim 3, wherein the first planar
portion is angularly offset from the second planar
portion by an angle of separation of between 6.5 de-
grees and 8.5 degrees.

The auto-sear of claim 3, wherein the body compris-
es an angled body portion that is defined at least in
part by the first planar portion of the front surface.

The auto-sear of any preceding claim, further com-
prising aleg configured to contactatleastone interior
portion of the lower receiver, wherein the leg extends
opposite the front surface of the body.

The auto-sear of claim 6, wherein the leg extends
from a proximal leg end defined at a back surface of
the body to a distal leg end, and wherein the leading
bottom surface edge is closer to the proximal leg end
than the leading top surface edge.

The auto-sear of claim 7, wherein the leading top
surface edge is provided in a forward position with
respect to the leading bottom surface edge relative
to the proximal leg end.

The auto-sear of any preceding claim, wherein the
top surface of the body comprises a curved shape
as defined along a portion of the leading top surface
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edge.

The auto-sear of claim 9, wherein the curved shape
is defined by a u-shaped profile of the portion of the
leading top surface edge.

The auto-sear of claim 10, wherein the body defines
an upper sear trip engagement portion having two
raised contact portions with a central recess provid-
ed therebetween, and wherein the upper sear trip
engagement portion is defined at least in part by the
curved shape of the top surface of the body such
that the central recess is defined by the u-shaped
profile of the portion of the leading top surface edge.

The auto-sear of any preceding claim, wherein the
auto-sear defines a pivot axis about which the auto-
searis configured torotate; wherein a contact portion
of the leg defined along at least a portion of a back
surface of the body defines a vertical axis; and
wherein a first axis intersecting a forwardmost part
of the leading top surface edge and being parallel to
the vertical axis is farther from the pivot axis than a
second axis intersecting the forwardmost part of the
leading bottom surface edge.

A firearm comprising the auto-sear of any preceding
claim.

The firearm of claim 13, further comprising:

an upper receiver assembly comprising a bolt
carrier; and

a lower receiver assembly comprising a trigger,
a disconnector, a hammer, and the auto-sear.

The firearm of claim 13 or 14, wherein the firearm is
an AR10 or SR25 platform firearm.
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