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APPARATUS AND METHODS FOR SECURING ACCESSORIES TO A HELMET

FIELD
[0001] Embodiments are related to helmet accessory attachment systems.
BACKGROUND
[0002] Those who are at risk of exposure to trauma to the head (e.g., soldiers,

emergency responders, law enforcement officers, military personnel, etc.) may wear
protective headgear, such as a helmet. In some cases, it may be desirable for helmets to
include an accessory, such as a carrier, front mount, rail mount, illuminator, camera, video
recorder, laser pointer, communications device, identification friend or foe (IFF) device, or

other item, to aid the helmet wearer in the performance of duties while in the field.

SUMMARY
[0003] In one embodiment, an attachment system includes a first attachment portion
constructed and arranged to be mounted to a helmet shell. The first attachment portion is also
constructed and arranged to extend through an opening in an accessory. A second attachment
portion is selectively connectable to the first attachment portion. A surface of the second
attachment portion that faces the helmet shell is constructed and arranged to engage a bearing
surface of the accessory to selectively attach the accessory to the helmet shell when the
second attachment portion is connected to the first attachment portion.
[0004] In another embodiment, an attachment system includes a first attachment
portion constructed and arranged to be mounted to a helmet shell as well as a second
attachment portion. The attachment system also includes a connector constructed and
arranged to selectively connect the second attachment portion to the first attachment portion.
When the connector is tightened, the second attachment portion is moved both vertically and
horizontally relative to the first attachment portion to engage a bearing surface of an
accessory to selectively attach the accessory to the helmet shell when the second attachment
portion is connected to the first attachment portion.
[0005] In a further embodiment, a method of attaching an accessory to a helmet
includes: positioning an opening of an accessory around a first attachment portion of an
attachment system that is mounted to a helmet shell surface; and connecting a second

attachment portion of the attachment system to the first attachment portion to engage a
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surface of the second attachment portion facing the helmet shell with a bearing surface of the
accessory to attach the accessory to the helmet when the second attachment portion is
connected to the first attachment portion.

[0006] It should be appreciated that the foregoing concepts, and additional concepts
discussed below, may be arranged in any suitable combination, as the present disclosure is
not limited in this respect. Further, other advantages and novel features of the present
disclosure will become apparent from the following detailed description of various non-

limiting embodiments when considered in conjunction with the accompanying figures.

BRIEF DESCRIPTION OF DRAWINGS
[0007] The accompanying drawings are not intended to be drawn to scale. In the
drawings, each identical or nearly identical component that is illustrated in various figures is
represented by a like numeral. For purposes of clarity, not every component may be labeled
in every drawing. In the drawings:
[0008] Fig. 1 is a schematic front view of a helmet shell and attachment system
according to one embodiment;
[0009] Fig. 2 is a schematic side view of the helmet shell and attachment system
according to the embodiment of Fig. 1;
[0010] Fig. 3 is a schematic perspective view of the helmet shell and attachment
system according to the embodiment of Fig. 1;
[0011] Fig. 4 is a schematic perspective view of the helmet shell and a first portion of
the attachment system mounted to the helmet shell according to one embodiment;
[0012] Fig. 5 is a schematic perspective view of an attachment system and an
associated carrier according to one embodiment;
[0013] Fig. 6 is a schematic top view of the attachment system according to the
embodiment of Fig. 5;
[0014] Fig. 7 is a schematic side view of the attachment system according to the
embodiment of Fig. 5;
[0015] Fig. 8 is a schematic exploded view of the attachment system according to the
embodiment of Fig. 5;
[0016] Fig. 9 is a schematic side view of an attachment system according to one

embodiment; and
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[0017] Fig. 10 is a schematic perspective view of an attachment system using pins
and clips according to one embodiment.
DETAILED DESCRIPTION
[0018] The inventors have recognized that it may be desirable to reduce and/or

eliminate the presence of bolt holes within a helmet shell to improve the ballistic performance
of a helmet. Additionally, the inventors have recognized that the same bolt is sometimes
used to attach both accessories and attachment systems to the helmet shell. For example, a
carrier such as a front rail or front mount may share one or more retention bolts with a helmet
retention system (i.e. helmet straps) and/or another accessory or attachment. Consequently,
when the one or more bolts used to retain any one of these systems is loosened to adjust or
remove a specific accessory or attachment, the bolt is loosened for all of the other accessories
and attachments. The inventors have recognized that it may be desirable to provide a
separate attachment system that does not use the same bolt or attachment system that is used
for other accessories or attachments.

[0019] In view of the above, the inventors have recognized the benefits associated
with an attachment system including a first attachment portion mounted to a helmet shell
which cooperates with a second attachment portion to attach a desired accessory to a helmet
shell. The second attachment portion may cooperate with the first attachment portion in any
suitable fashion such that it locks, compresses, or otherwise captures a corresponding portion
of an accessory to attach the accessory to the helmet shell. In one specific embodiment, the
second attachment portion may capture, or be compressed against, a bearing surface of the
accessory such that the bearing surface of the accessory is located between the second
attachment portion and the helmet shell. It should be understood that the accessory may
correspond to any suitable device or structure that a user may wish to attach to a helmet shell.
For example, the accessory may be one or more of a carrier (e.g., a front mount, a front rail,
or other carrier), a rail mount, night vision goggles, a battery pack, a display, an illuminator, a
camera, a video recorder, a laser pointer, a communications device, an identification friend or
tfoe (IFF) device, as well as any other suitable types of electronic and mechanical accessories.
[0020] In one embodiment, an attachment system includes a first attachment portion
that is mounted to a helmet shell. For example, the first attachment portion may include a
base that conforms to a shape of a helmet shell to be mounted flush their against. However,

embodiments in which a base of the first attachment portion does not conform to a shape of
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the helmet shell are also contemplated. The first attachment portion may be mounted to the
helmet shell in any suitable fashion. For example, the first attachment portion may be
attached to the helmet shell using adhesives, threaded connectors such as bolts, thermal
attachment methods (e.g. ultrasonic welding, thermal welding, etc.), or any other suitable
method of mounting the first attachment portion to the helmet shell. In instances where an
adhesive is used, suitable adhesives include, but are not limited to, epoxies, acrylic adhesives,
cyanoacrylates, hot melt adhesives, and/or any other suitable adhesive as the disclosure is not
so limited. To increase the bonding strength between the first attachment portion and the
helmet shell, in some embodiments, it may be desirable to apply the adhesive and bond the
first attachment portion to the helmet shell prior to painting.

[0021] As noted above, in some embodiments, an attachment system includes a
second attachment portion that is selectively connectable to the first attachment portion. In
such an embodiment, a lower surface of the second attachment portion that faces the helmet
shell engages a bearing surface of the accessory when the second attachment portion is
attached to the first attachment portion,. This engagement between the lower surface of the
second attachment portion and the bearing surface of the accessory secures the accessory to
the attachment system. The second attachment portion is selectively connected to the first
attachment portion in any suitable manner. Suitable connectors that may be used to
selectively connect the first and second attachment portions include, but are not limited to,
pins and clips, threaded connectors (e.g. bolts, screws, etc.), quick compression connectors,
mechanical interferences, latches, mechanical interlocking features, quarter-turn connectors,
or any other suitable method of providing a connection.

[0022] Depending on the particular embodiment, tightening of a connector may move
a second attachment portion in one or more directions relative to an associated helmet shell
and/or first attachment portion to engage a surface of the second attachment portion with a
bearing surface of an associated accessory. For example, in one embodiment, tightening of
the connector moves the second attachment portion in a horizontal direction relative to the
helmet shell and/or first attachment portion. Alternatively, in another embodiment,
tightening of the connector moves the second attachment portion in a vertical direction
relative to the helmet shell and/or first attachment portion. In yet another embodiment,
tightening of the connector moves the second attachment portion in both the vertical and
horizontal directions relative to the helmet shell and/or first attachment portion. For purposes

herein, vertical movement refers to movement in a direction either toward or away from an
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element, and horizontal movement refers to movement in a direction along or substantially
parallel to the element. In this respect, for purposes herein, horizontal movement does not
require either a straight line movement or movement in a direction perpendicular to gravity.
Similarly, for purposes herein, vertical movement does not require straight line movement or
movement in a direction in line with gravity. Further, movement of a feature in a direction
that is angled relative to an element is considered to be moving the feature in both the vertical
and horizontal directions because the angled movement has both vertical and horizontal
vector components. For example, movement of an attachment portion toward a helmet shell
surface includes a vertical movement component, while movement of an attachment portion
substantially parallel to a helmet shell surface includes a horizontal movement component.
[0023] While the above noted movements may be provided in any number of ways, in
one embodiment, movement of the second attachment portion in multiple directions is
provided using a connector, such as a threaded connector, having an axis that is angled
relative to an associated helmet shell as well as the first and/or second attachment portions.
When the connector is tightened, the second attachment portion moves along the angled axis
of the connector, thereby moving the second attachment portion in both the vertical and
horizontal directions relative to the associated helmet shell and/or first attachment portion.
However, it should be understood that other arrangements capable of moving a second
attachment portion in multiple directions are also contemplated including, for example,
mechanical interlocking features, latches, and cams, to name a few.

[0024] As noted above, in one embodiment, a bearing surface of an accessory
engages with a corresponding surface of a second attachment portion. The bearing surface
and the corresponding surface of the second attachment portion may have any suitable
corresponding shapes and sizes. For example, the bearing surface and/or corresponding
surface of the second attachment portion may be an elongated oval, a circle, a square, a
rectangle, an oblong shape, or any other suitable shape as the disclosure is not so limited.
Because the surface of the second attachment portion is supported on the bearing surface, the
corresponding surface of the second attachment portion has an area that is less than or equal
to an area of the bearing surface, in some embodiments. Additionally, in embodiments where
the second attachment portion is moved in a horizontal direction relative to the first
attachment portion and/or helmet shell, the bearing surface may be elongated to
accommodate horizontal movement of the second attachment portion relative to the helmet

shell and/or first attachment portion during connection.
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[0025] In some embodiments, a first attachment portion that is mounted to a helmet
shell is constructed so that it extends through an opening in an accessory. The opening may
either extend partially around the first attachment portion, or the opening may extend
completely around the first attachment portion as the disclosure is not so limited.
Additionally, in some embodiments, a bearing surface of the accessory extends either
partially, or completely around, the opening. However, embodiments in which the bearing
surface is located separate from the opening are also contemplated. The opening also may
have any suitable shape and may be sized according to various design criteria. For example,
the opening may be an open-ended U shape, an elongated oval, a circle, a square, a rectangle,
or any other suitable shape. In one embodiment, the opening interacts with the first
attachment portion, or a separate locking feature, to help prevent movement of the accessory
when attached to a helmet shell. For example, the opening, or a portion of the opening, may
have a shape and size that substantially conforms to a shape and size of the first attachment
portion and/or locking feature. However, it should be understood that embodiments in which
the opening does not match a shape and size of another feature of the attachment system are
also contemplated. In instances where a separate locking feature is used, the locking feature
may be associated with the first attachment portion, second attachment portion, or some other
suitable component of the attachment system.

[0026] In some embodiments, a helmet accessory is attached to a helmet shell by first
positioning an opening of the accessory in a desired location relative to a first attachment
portion mounted to the helmet shell. For example, the first attachment portion may be
positioned within and extend at least partially through the opening of the accessory. A
second attachment portion is then connected to the first attachment portion. While
connected, a surface of the second attachment portion facing the helmet shell engages a
bearing surface of the accessory to attach the accessory to the helmet shell. Depending on the
particular embodiment, the second attachment portion may apply a normal force to the
bearing surface to retain the accessory on the helmet shell. In such an embodiment, friction
between the helmet shell and the accessory may help to maintain the accessory in a desired
location. Alternatively, the second attachment portion may simply be located flush against
the bearing surface, thus preventing the accessory from being removed from the helmet shell.
In such an embodiment, other features may be used to help maintain the accessory in the

desired location on the helmet shell.
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[0027] Depending on the particular application, it may be desirable to provide an
increased retention force for mounting the first attachment portion to a helmet shell to
improve fatigue life, increase total force to failure of the attachment system, and/or increase
the weight of an approved attached accessory. It should be understood that an increased
retention force may be provided in an number of manners. For example, in embodiments
where an adhesive is used to mount the first attachment portion to the helmet shell, the
increased retention force may be provided by using a first attachment portion that protrudes
from a base that has a larger surface area in contact with the helmet shell. The base may have
a lower surface that both faces and conforms to a shape of the helmet shell. Because the base
may have any desired size, an area of the base may be selected to provide a desired retention
force by using the desired retention force and the bonding strength of the particular
attachment method being used. It should be apparent from the above that the base may either
have an area that is equal to, or greater than, an area of the first attachment portion.

[0028] In some instances, it is desirable to increase the attachment force associated
with an attached accessory. In some embodiments, an increased attachment force is provided
with an increased surface area between a surface of the second attachment portion and a
corresponding bearing surface of the accessory. While it may be possible to enlarge the
bearing surface area and the second attachment portion, in some embodiments, it may be
desirable to limit a size of the second attachment portion to prevent interference with other
components attached to the helmet shell. In such an embodiment, wings, or other suitable
features extending from a bottom section of the second attachment portion adjacent to the
bearing surface may provide the increased surface area while maintaining a size of the
remaining sections of the second attachment portion.

[0029] It should be understood that the various components of the attachment system,
as well as the corresponding portions of the accessory, may be made from any suitable
material. For example, polymers, metals, and/or ceramics may be used. In addition to the
above, a combination of polymers, metals, and/or ceramics may be used for the various
components of the attachment system and corresponding accessory as the disclosure is not
limited in this fashion.

[0030] Turning now to the figures, several non-limiting embodiments are described in
further detail. It should be understood that the various features and components described in
regards to the figures may be arranged in any desired combination and that the current

disclosure is not limited to only those embodiments depicted in the figures. Further, for the
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sake of clarity, a front mount connected to a helmet shell using an associated carrier is
described as an example of an accessory with regard to the figures. However, it should be
understood that the described attachment systems may be used with any suitable accessory as
the disclosure is not limited in this fashion.

[0031] Figs. 1-3 depict one embodiment of a helmet accessory mount assembly
including a helmet shell 10 and an accessory such as a carrier 12 that is attached to the
helmet. In the depicted embodiment, the carrier is a front mount system. Additionally, the
carrier includes two opposing arms 14 structured to approximately match the contoured shape
of the helmet, and which extend in opposite directions away from a central region of the
carrier. The arms 14 include ridges 16 suitable to receive a portion of a corresponding
portion of a system mounted to the helmet 10 such as, for example, front mount 18. The
carrier may include any number of other connectors 20 which may be used for attaching
accessories such as mandible guards.

[0032] As illustrated in the figures, the front of the carrier is attached to the two arms
14, which are attached to the sides of the helmet shell using attachment systems 100 located
at the ends of the two opposing arms. While a particular number and arrangement of
attachment points are depicted, it should be understood that the attachment points may be
arranged on any suitable portion of the helmet shell and the carrier may be arranged in any
desired fashion relative to the helmet shell. Additionally, any number of attachment points
may be used. For example, a carrier may be attached to the helmet at a peripheral portion
and/or a central portion of the helmet shell. In addition to the above, the arms of the carrier
may be structured so as to provide for stability of a helmet accessory when mounted to the
helmet. The arms of the carrier also may provide a number of points of attachment for other
accessories.

[0033] Depending on the particular embodiment, it may be desirable for a carrier 12,
or other accessory, to be at least partially supported by the helmet shell 10. In such an
embodiment, the carrier 12, or other accessory, may be manufactured to have a shape and
size that conforms to the contours of a particular helmet shell. For example, the carrier may
be shaped such that upon attachment of the carrier to the helmet using the one or more
attachment systems 100, one or more surfaces of the carrier and the helmet are held
substantially flush with one another. It should be appreciated that, in some embodiments, the
carrier may have surfaces that do not substantially conform to the corresponding one or more

surfaces of the helmet.
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[0034] Fig. 4 depicts a helmet shell 10 without an accessory attached thereto. A first
attachment portion 102 of an attachment system is mounted to the helmet shell 10. As
described above, the first attachment portion 102 protrudes from a base 108 such that it
extends outwardly from the helmet shell. The base is mounted to the helmet shell in any
suitable fashion as detailed above. Additionally, the base 108 has a shape that substantially
conforms to a shape of the helmet shell 10 to aid in mounting the base to the helmet shell.
However, embodiments in which the base 108 does not conform to a shape of the helmet
shell are also contemplated.

[0035] Fig. 5 illustrates an attachment system 100 and an associated carrier 12 in the
attached state. The various components of the attachment system and carrier as well as their
interactions are described in more detail below. For the sake of clarity, the underlying helmet
shell is not depicted.

[0036] In the depicted embodiment, the attachment system includes a first attachment
portion 102, a second attachment portion 104, and a connector 106. The connector 106 is a
threaded bolt that extends through the second attachment portion 104 and forms a threaded
connection with the first attachment portion 102. However, it should be understood that other
connectors also may be used as described previously. The second attachment portion 104
includes a pair of wings 110 located on a lower section of the second attachment portion.
The wings extend in opposing directions to provide an increased surface area facing the
helmet shell 10.

[0037] The associated carrier 12 includes a recessed bearing surface 22 and an
opening 24 extending from one side of the carrier to the other opposing side. The bearing
surface extends around an entirety of the opening, though embodiments in which the bearing
surface only extends around a portion of the opening are also contemplated. The opening 24
and associated bearing surface 22 are shaped as two superimposed elongated ovals.
However, other shapes such as circles, squares, rectangles, or any other suitable shape also
may be used. In addition, and as illustrated by the figure, the second attachment portion 104
is shaped and sized so to complement a shape and size of at least a section of the bearing
surface 22. Specifically, the lower surface of the second attachment portion, e.g., the wings
110, fit within the recessed bearing surface 22. In some embodiments, the wings also may
partially wrap around the first attachment portion 102 when the second attachment portion
104 is in contact with the first attachment portion 102. While a recessed bearing surface has

been depicted, embodiments in which the bearing surface surrounding the opening is not
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recessed relative to another portion of the carrier are also contemplated. Additionally, in
some embodiments, the bearing surface may not be located adjacent to the opening as the
disclosure is not so limited.

[0038] As illustrated in Fig. 5, when the carrier 12 is positioned in the attached
location on the helmet shell, the first attachment portion 102 extends through the opening 24
of the accessory. The second attachment portion 104 is subsequently engaged with the
bearing surface 22 such that the bearing surface 22 of the carrier is located between the
second attachment portion and the underlying helmet shell. Accordingly, the connection of
the second attachment portion 104 to the first attachment portion prevents the opening 24 of
the carrier from being removed from the first attachment portion 102 extending there through.
In the depicted embodiment, the first attachment portion is initially positioned on at least a
portion of the recessed bearing surface. A connector 106 is then passed through the second
attachment portion 104 to form a threaded connection with the first attachment portion 102,
though other types of connection are possible as noted above. As the connector is tightened,
the second attachment portion may be displaced horizontally and/or vertically toward the first
attachment portion to engage the bearing surface and attach the carrier to the helmet shell.
[0039] Figs. 6-8 depict various components of the attachment system 100 and their
interactions in more detail. Similar to the embodiments described above, the attachment
system 100 includes: a first attachment portion 102 extending from a base 108; a second
attachment portion 104 including a pair of wings 110 extending from opposing sides on a
lower section of the second attachment portion located adjacent to an accessory; and a
connector 106 that selectively connects the second attachment portion to the first attachment
portion. As best depicted in Fig. 8 the first attachment portion 102 includes a threaded insert
112 that is assembled with the first attachment portion using an interference fit with the
corresponding cavity or hole 102b formed in the first attachment portion. However,
depending on the particular materials used, the threaded insert may be bonded with the first
attachment portion or the threads may be integrally formed or cut into the first attachment
portion as the disclosure is not so limited. When connected, the connector, which in the
depicted embodiment is a threaded bolt, extends through a through hole 104c¢ formed in the
second attachment portion. The connector is then threaded into the threaded insert 112, or
other suitable threaded portion, of the first attachment portion. As the connector 106 is

tightened, the second attachment portion 104 is drawn toward the first attachment portion

102.
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[0040] As best illustrated in Fig. 7, the connector 106, through hole 104c, and
threaded insert 112 are oriented along an axis A. The axis A is oriented at an angle relative to
the base 108 and/or the underlying helmet shell. The angle between the axis A and the base
and/or helmet shell may be any suitable angle including, for example, approximately fifteen
degrees. The angle may be greater than about five degrees and less than about 30 degrees in
some embodiments, though any suitable angle may be used.

[0041] In some embodiments, it may be desirable to reduce the torque applied to the
first and second attachment portions when the connector 106 is fully tightened. The two
opposing surfaces 102a and 104a formed on the first and second attachment portions may be
substantially perpendicular to the axis A. Without wishing to be bound by theory, by
orienting these surfaces perpendicular to the axis along which the connector 106 applies its
force, the stresses developed when surfaces 102a and 104a are in contact will be
predominantly a normal stress as compared to a combination of normal and shear stresses.
This control over the applied stress may help with the fatigue life of such an attachment
system. However, embodiments in which the two opposing surfaces of the first and second
attachment portions are not oriented perpendicularly to the connection axis are also
contemplated.

[0042] Due to the connector being oriented at an angle, as the connector 106 is
tightened, the second attachment portion 104 is displaced both vertically and horizontally
toward the first attachment portion 102. In the depicted embodiment, the second attachment
portion 104 would also be displaced vertically and horizontally toward the associated helmet
shell that the first attachment portion is mounted to as well, not depicted. As the second
attachment portion is displaced, a lower surface 104b of the second attachment portion that is
facing the base 108 and/or helmet shell is also displaced in the same direction. While an
attachment system where the second attachment portion is displaced toward both the first
attachment portion and the helmet shell is described above, embodiments in which the second
attachment portion 104 is displaced toward only one of the first attachment portion and/or
helmet shell are also contemplated.

[0043] As best seen in Fig. 7, as the connector is tightened, a gap located between the
lower surface of the second attachment portion and the helmet shell is reduced until the lower
surface of the second attachment portion engages the bearing surface of the associated carrier.
Depending on the particular embodiment and desired method of attaching an accessory to the

helmet shell, the connector may be tightened until a desired normal force is generated
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between the lower surface 104b, or other suitable surface of the second attachment portion,
and the bearing surface of the carrier. Alternatively, the lower surface 104b, or other suitable
surface of the second attachment portion, may simply be positioned adjacent to the bearing
surface of the carrier and the connector may be tightened until the second attachment portion
is in contact with the first attachment portion.

[0044] As noted above, the second attachment portion 104 and its associated lower
surface 104b are sized and shaped so that they can be engaged with a bearing surface of the
associated carrier or other suitable substrate. Additionally, to facilitate engagement between
them, the lower surface of the second attachment portion and the bearing surface of the
carrier may be oriented at complementary angles relative to one another. For example, as
illustrated in the figures, the bearing surface and the lower surface of the second attachment
portion are both oriented parallel to the associated helmet shell surface. However,
embodiments in which the surfaces are arranged at complimentary angles and are oriented at
an angle relative to the helmet shell and/or other portions of the attachment system are also
contemplated.

[0045] While a connector that is angled relative to the base and/or helmet shell has
been described above, in some embodiments a connector 106 and an associated axis A pass
through the first and second attachment portions in an orientation that is parallel, i.e. oriented
at an angle of 0° relative to the base 108 and/or helmet shell, as shown by way of example in
Fig. 9. In such an embodiment, the second attachment portion 104 would only be
horizontally displaced relative to the first attachment portion 102 and the associated helmet
shell.

[0046] Referring again to Figs. 6-8, depending on the particular embodiment, it may
be desirable to limit or eliminate horizontal movement of the carrier, or other suitable
accessory, relative to the helmet shell. Consequently, in some embodiments, the first
attachment portion 102 may be associated with a locking feature such as a lock 108a that is
arranged to interact with a feature on the corresponding accessory to help lock the accessory
in a desired position on the helmet shell. The corresponding locks on the attachment system
and accessory may be any suitable combination of features including, for example, pins and
slots, interlocking shapes, keyed features, and/or any other suitable combination of features.
In the specific embodiment depicted in the figures, the lock 108a corresponds to a protrusion
extending from the base 108. The locking feature has a size and shape that complements a

size and shape of the corresponding opening on the carrier, or other accessory.
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Consequently, when the carrier is attached to the helmet shell using the depicted attachment
system, the lock 108a will extend into the opening 24 or other suitable feature on the carrier.
Because the lock 108a has a size and shape that corresponds to the opening 24, the lock
limits, or substantially eliminates, horizontal movement of the carrier relative to the helmet
shell while it is attached thereto. While the figures depict a locking feature that is integrally
formed with the first attachment portion, it should be understood that locking features that are
separate from the first attachment portion also contemplated.

[0047] Fig. 10 depicts another embodiment of an attachment system 100. In the
depicted embodiment , the first attachment portion corresponds to a pin 120 protruding from
a base 108. The pin 120 includes a slot 120a formed toward a distal end of the pin that
extends around at least a portion of the circumference of the pin. Alternatively, as depicted in
figure, the slot may extend around the entire circumference of the pin. The attachment
system also includes a corresponding clip 122 sized and shaped to be selectively connectable
to the pin. The clip includes an opening 124 located on a side of the clip. The clip also
includes one or more retention features 126 that retain the clip on the pin one attached
thereto. For example, as depicted in figure, the retention feature 126 corresponds to an
inwardly extending shelf that interlocks with this slot 120a of the pin to prevent the clip from
being vertically displaced off of the pin. To attach a clip 122 to a pin 120, the opening 124 is
oriented toward the pin and the retention feature 126 is aligned with the slot 120a. The clip
122 is then displaced toward the pin 120. In the depicted embodiment, the opening located
on a side of the clip is smaller than an outer diameter of the pin and the clip is made from a
deformable material. Consequently, as the clip is pressed against a side of the pin the
opening elastically deforms to around the pin prior to reclosing thus forming a snap fit with
the pin. Once the clip is located on the pin, the retention feature and corresponding slot on
the pin prevent the vertical removal of the clip. In addition to the above, a bottom surface
122a of the clip is spaced from the base 108 to be in contact with a bearing surface of a
corresponding accessory located between the clip and helmet shell. Similar to the above
embodiment, contact between the clip and the bearing surface of the corresponding accessory
maintains the attachment between the accessory and the helmet shell. While a particular snap
fit and retention feature have been described above, other types of snap fits and retention
features also may be used.

[0048] Depending on the particular embodiment, it may be desirable to provide a grip
128 on the clip 122 to facilitate handling of the clip. In the depicted embodiment, the grip is
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a ridge that protrudes upwards from, and extends across the upper surface of, the clip.
However, the grip may be located on other suitable portion of the clip and may have any
desired shape and size. In one embodiment, the grip is shaped and sized to facilitate handling
using a thumb and first finger of a user. However, the grip may be both smaller or larger than
this as the disclosure is not so limited.

[0049] To increase a retention force provided by the attachment system, in some
embodiments, multiple clip 122 and pin 120 combinations may be used as depicted in the
figure. In addition to providing additional retention force, such an arrangement may be used
to prevent unintended removal of the clips during use. For example, in some embodiments, a
gap located between the outer surfaces of two adjacent clips located on two adjacent pins is
selected to prevent their unintended removal from the pins when oriented in a locked
orientation instead of an unlocked orientation. Specifically, in such an embodiment, after the
clips are positioned on the pins, the grips128 are used to rotate each clip until a continuous
side of the clip is facing the other clip. The gap between these two surfaces is less than the
displacement necessary to remove the clips from the pins. Consequently, neither clip can be
displaced off of its corresponding pin until its opening 124 is oriented in an unlocked
direction pointed away from the other pin. This particular arrangement has been described
with regards to two or more pin and clip combinations. However, this strategy to maintain a
clip on an attachment system also may be used with a single pin and clip combination where
a gap between the pin and clip combination and another feature on the attachment system
and/or accessory is selected to prevent removal of the clip unless an opening of the clip is
oriented in an suitable direction permitting displacement of the clip away from the
corresponding feature and/or accessory.

[0050] While the present teachings have been described in conjunction with various
embodiments and examples, it is not intended that the present teachings be limited to such
embodiments or examples. On the contrary, the present teachings encompass various
alternatives, modifications, and equivalents, as will be appreciated by those of skill in the art.

Accordingly, the foregoing description and drawings are by way of example only.
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CLAIMS

1. An attachment system comprising:

a first attachment portion constructed and arranged to be mounted to a helmet
shell, wherein the first attachment portion is constructed and arranged to extend
through an opening in an accessory; and

a second attachment portion selectively connectable to the first attachment
portion, wherein a surface of the second attachment portion that faces the helmet shell
is constructed and arranged to engage a bearing surface of the accessory to selectively
attach the accessory to the helmet shell when the second attachment portion is

connected to the first attachment portion.

2. The attachment system of claim 1, further comprising a connector that selectively

connects the second attachment portion to the first attachment portion.

3. The attachment system of claim 2, wherein tightening the connector moves the second

attachment portion horizontally relative to the first attachment portion.

4. The attachment system of claim 3, wherein tightening the connector moves the second

attachment portion vertically relative to the first attachment portion.

5. The attachment system of claim 1, further comprising the accessory.

6. The attachment system of claim 1, wherein the accessory comprises a front mount.

7. The attachment system of claim 1, further comprising the helmet shell.

8. The attachment system of claim 1, further comprising a lock constructed and arranged

to maintain a position of the accessory relative to the helmet shell.

0. The attachment system of claim 8, wherein the lock comprises a protrusion that

complements a size and shape of the opening of the accessory.
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10. The attachment system of claim 5, where the accessory comprises a carrier configured
to be attached to a front of a helmet shell, the carrier including first and second arms which

extend in opposite directions away from a central region of the carrier.

11. An attachment system comprising:

a first attachment portion constructed and arranged to be mounted to a helmet
shell;

a second attachment portion;

a connector constructed and arranged to selectively connect the second
attachment portion to the first attachment portion, wherein when the connector is
tightened, the second attachment portion moves both vertically and horizontally
relative to the first attachment portion and engages a bearing surface of an accessory
to selectively attach the accessory to the helmet shell when the second attachment

portion is connected to the first attachment portion.

12. The attachment system of claim 11, wherein a surface of the second attachment
portion that faces the helmet shell is constructed and arranged to engage the bearing surface

of the accessory.

13. The attachment system of claim 11, further comprising the accessory.
14. The attachment system of claim 13, wherein the accessory comprises a front mount.
15. The attachment system of claim 11, wherein the accessory comprises a carrier

configured to be attached to a front of a helmet shell, the carrier including first and second

arms which extend in opposite directions away from a central region of the carrier

16. The attachment system of claim 11, further comprising the helmet shell.

17. The attachment system of claim 11, further comprising a lock constructed and

arranged to maintain a position of the accessory relative to the helmet shell.
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18. The attachment system of claim 17, wherein the lock comprises a protrusion that

complements a size and shape of the opening of the accessory.

19. A method of attaching an accessory to a helmet, the method comprising:
positioning an opening of an accessory around a first attachment portion of an
attachment system that is mounted to a helmet shell surface;
connecting a second attachment portion of the attachment system to the first
attachment portion to engage a surface of the second attachment portion facing the
helmet shell with a bearing surface of the accessory to attach the accessory to the
helmet when the second attachment portion is connected to the first attachment

portion.

20. The method of claim 19, further comprising horizontally displacing the second

attachment portion relative to the first attachment portion.

21. The method of claim 20, further comprising vertically displacing the second

attachment portion relative to the first attachment portion.

22. The method of claim 19, wherein the accessory comprises a front mount.

23. The method of claim 19, further comprising engaging a lock of the attachment system

with the accessory to maintain a position of the accessory relative to the helmet shell.

24. The method of claim 23, wherein engaging the lock of the attachment system with the
accessory further comprises engaging a protrusion with the opening of the accessory, wherein

the protrusion complements a size and shape of the opening of the accessory.
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