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Abstract:

Various face shield assemblies for hard hats are described. The face shield assemblies actuate
between stowed and operating positions such that the face shield can avoid objects near a front of the
hard hat, such as a bill and/or lamp. In various aspects, aspects of the face shield assemblies rotate
and/or slide when actuating between the stowed and operating positions.
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HARD HAT FACE SHIELD ATTACHMENT SYSTEM

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] The present application claims the benefit of and priority to U.S. Provisional
Application No. 63/185,717, filed on May 7, 2021, U.S. Provisional Application No. 63/146,931,
filed on February 8, 2021, and U.S. Provisional Application No. 63/231,110, filed on August 9,

2021, each of which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION
[0002] The present invention relates generally to the field of hard hats. The present
invention relates specifically to a hard hat face shield attachment system. Hard hat use in high-
risk environments for head injury may provide added protection. A face shield provides further
protection to a face of the user wearing the hard hat.

SUMMARY OF THE INVENTION

[0003] One embodiment of the invention relates to a hard hat system including a hard hat, a
brim guard, and a locking mechanism. The hard hat includes a hard hat including a shell formed
from a rigid material. The shell includes an external surface and an internal surface that defines
a cavity sized to receive the head of a wearer. The brim guard is detachably coupled to a hard
hat such that a front of the brim guard is positioned at a front of the hard hat. The brim guard
includes a visor that extends radially outward from a center of the hard hat. The locking
mechanism is coupled to the brim guard and is configured to actuate between a locked position
and an unlocked position. The locking mechanism prevents the brim guard from sliding
vertically with respect to the hard hat when the locking mechanism is in the locked position.
10004 Another embodiment of the invention relates to a hard hat system including a hard
hat, a first arm pivotally coupled to the hard hat, a second arm pivotally coupled to the first arm,
and a face shield pivotally coupled to the second arm. The hard hat includes a shell formed from
a rigid material, the shell includes an external surface and an internal surface that defines a cavity
sized to receive the head of a wearer. The first arm rotates with respect to the hard hat around a

first axis, and the second arm rotates with respect to the first arm around a second axis distinct
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from the first axis. The face shield rotates with respect to the second arm around a third axis.
The face shield actuates between an operating position and a stowed position such that the face
shield is positioned in front of the face of the wearer when the face shield is in the operating
position, and the face shield is positioned above a front portion of the external surface of the
shell when the face shield is in the stowed position.

[0005] Another embodiment of the invention relates to a face shield assembly. The face
shield assembly includes a mounting bracket configured to be detachably coupled to a hard hat, a
first arm pivotally coupled to the mounting bracket, the first arm rotates with respect to the
mounting bracket around a first axis, a second arm pivotally coupled to the mounting bracket, the
second arm rotates with respect to the mounting bracket around the first axis, and a face shield.
The face shield is coupled to each of the first arm and the second arm. The face shield actuates
between an operating position and a stowed position. The face shield is positioned in front of the
face of a wearer when the face shield is in the operating position, and the face shield is
positioned above a front portion of the hard hat when the face shield is in the stowed position.
[0006] Another embodiment of the invention relates to a hard hat system including a hard hat
and a face shield assembly. The hard hat includes a shell formed from a rigid material. The hard
hat includes an external surface and an internal surface that defines a cavity sized to receive the
head of a wearer. The face shield assembly includes a first arm pivotal relative to the hard hat, a
second arm pivotal relative to the first arm, and a face shield pivotal with relative to the second
arm. The first arm pivotally rotates with respect to the hard hat around a first axis. The second
arm pivotally rotates with respect to the first arm around a second axis. The face shield pivots
with respect to the second arm around a third axis. The face shield actuates between an
operating position and a stowed position such that the face shield is positioned in front of the
face of the wearer when the face shield is in the operating position, and the face shield is
positioned above a front portion of the external surface of the hard hat when the face shield is in
the stowed position.

[0007] In a specific embodiment, the hard hat system includes a plurality of first arms that
rotates with respect to the hard hat, and second arms that rotate with respect to one of the

plurality of first arms. In a specific embodiment, the second arm includes a concave portion that

-
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curves towards the first axis when the face shield is in the operating position. In a specific
embodiment, the hard hat includes two ribs that extend circumferentially away from each other,
and the arm is coupled to the two ribs.

[0008] Another embodiment of the invention relates to a hard hat system including a hard
hat, an adjustable frame, and a face shield. The hard hat includes a shell formed from a rigid
material The hard hat includes an external surface and an internal surface that defines a cavity
sized to receive the head of a wearer. The adjustable frame is slideably and pivotally coupled to
the hard hat. The face shield is coupled to the adjustable frame. The face shield actuates
between an operating position and a stowed position such that the face shield is positioned in
front of the head of the wearer when the face shield is in the operating position, and the face
shield is positioned above a front portion of the external surface of the hard hat when the face
shield is in the stowed position.

[0009] In a specific embodiment, the hard hat system includes a mounting bracket fixedly
coupled to the hard hat, and the movable frame is indirectly coupled to hard hat via being
directly, slideably and pivotally coupled to the mounting bracket.

[0010] In a specific embodiment, the hard hat includes two ribs that protrude from the hard
hat. The two ribs extend circumferentially away from each other, and a mounting bracket is
coupled to the two ribs such that at least a portion of the two ribs extends upwardly away from
the mounting bracket.

[0011] In a specific embodiment, the adjustable frame includes two arms that extend
rearward from a front portion of the adjustable frame. Each of the two arms includes a first
protrusion and a second protrusion that extend inwardly. The mounting bracket includes two
slots on opposing sides of the mounting bracket, and each of the two slots receives a first
protrusion and a second protrusion.

[0012] In a specific embodiment, the slot includes an upper portion and a lower portion.
When the face shield is in the stowed position, each of the first protrusions are located within the
upper portion of the respective slot and the each of the second protrusions are located within the

lower portion of the respective slot. When the face shield is in the operating position, each of the
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first protrusions and each of the second protrusions are located within the lower portion of the
respective slot.

[0013] Another embodiment of the invention relates to a face shield assembly configured to
couple to a hard hat. The face shield assembly includes a mounting bracket configured to couple
to a hard hat, an arm pivotally coupled to the mounting bracket at a first end of the arm, and a
face shield The arm pivots with respect to the mounting bracket around a first axis. The face
shield is pivotally coupled to an opposing second end of the arm. The face shield pivots with
respect to the arm around a second axis. The face shield actuates between an operating position
and a stowed position such that the face shield is positioned in front of the head of the wearer
when the face shield is in the operating position, and the face shield is positioned above a front
portion of the external surface of the hard hat when the face shield is in the stowed position.
[0014] Another embodiment of the invention relates to a face shield assembly including a
mounting bracket, a first arm, a second arm, a frame, and a face shield. The mounting bracket is
configured to couple to a hard hat. The first arm is pivotally coupled to the mounting bracket,
and the first arm pivotally rotates with respect to the mounting bracket around a first axis. The
second arm is pivotally coupled to the mounting bracket, and the second arm pivotally rotates
with respect to the mounting bracket around the first axis. The frame is pivotally coupled to each
of the first arm and the second arm. The frame pivotally rotates with respect to each of the first
arm and the second arm about a second axis. The face shield is coupled to the frame and
actuates between an operating position and a stowed position. The face shield is positioned in
front of the face of the wearer when the face shield is in the operating position, and the face
shield is positioned above a front upper portion of the head of the wearer when the face shield is
in the stowed position. In a specific embodiment, the first axis is distinct from the second axis.
[0015] Additional features and advantages will be set forth in the detailed description which
follows, and, in part, will be readily apparent to those skilled in the art from the description or
recognized by practicing the embodiments as described in the written description included, as
well as the appended drawings. It is to be understood that both the foregoing general description

and the following detailed description are exemplary.
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[0016] The accompanying drawings are included to provide further understanding and are
incorporated in and constitute a part of this specification. The drawings illustrate one or more
embodiments and, together with the description, serve to explain principles and operation of the
various embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] This application will become more fully understood from the following detailed
description, taken in conjunction with the accompanying figures, wherein like reference
numerals refer to like elements in which:

[0018] FIG. 1 is a perspective view of a hard hat system including a face shield, according to
an exemplary embodiment.

[0019] FIG. 2 is a detailed perspective view of the hard hat system of FIG. 1, according to an
exemplary embodiment.

[0020] FIG. 3 is a perspective view of the hard hat system of FIG. 1, according to an
exemplary embodiment.

[0021] FIG. 4 is a side view of the hard hat system of FIG. 1, according to an exemplary
embodiment.

[0022] FI1G. 5 1s a perspective view of the hard hat system of FIG. 1, according to an
exemplary embodiment.

[0023] FIG. 6 1s a perspective view of the hard hat system of FIG. 1, according to an
exemplary embodiment.

[0024] FIG. 7 is a perspective view of the hard hat system of FIG. 1, according to an
exemplary embodiment.

[0025] FIG. 8 is a perspective view of a hard hat system including a face shield, according to
an exemplary embodiment.

[0026] FIG. 9 is a perspective view of the hard hat system of FIG. 8, according to an
exemplary embodiment.

[0027] FIG. 10 is a perspective view of a hard hat system including a face shield, according

to an exemplary embodiment.
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[0028] FIG. 11 is a front view of the hard hat system of FIG. 10, according to an exemplary
embodiment.

[0029] FIG. 12 is an exploded perspective view of the hard hat system of FIG. 10, according
to an exemplary embodiment.

[0030] FIG. 13 is a side view of the hard hat system of FIG. 10, according to an exemplary
embodiment.

[0031] FIG. 14 is a cross-section view of the hard hat system of FIG. 10 taken alone line 14-
14 in FIG. 11, according to an exemplary embodiment.

[0032] FIG. 15 is a side view of the hard hat system of FIG. 10, according to an exemplary
embodiment.

[0033] FIG. 16 is a cross-section view of the hard hat system of FIG. 10 taken alone line 14-
14 in FIG. 11, according to an exemplary embodiment.

[0034] FIG. 17 is a side view of the hard hat system of FIG. 10, according to an exemplary
embodiment.

|0035] FI1G. 18 is a cross-section view of the hard hat system of FIG. 10 taken alone line 14-
14 in FIG. 11, according to an exemplary embodiment.

[0036] FIG. 19 1s a side view of the hard hat system of FIG. 10, according to an exemplary
embodiment.

[0037] FIG. 20 is a cross-section view of the hard hat system of FIG. 10 taken alone line 14-
14 in FIG. 11, according to an exemplary embodiment.

[0038] FIGS. 21-32 are various views of the hard hat system of FIG. 10, according to an
exemplary embodiment.

[0039] FIG. 33 is a perspective view of a hard hat system including a face shield, according
to an exemplary embodiment.

[0040] FIG. 34 is a perspective view of a hard hat system including a face shield, according
to an exemplary embodiment.

[0041] FIG. 35 is a front view of the hard hat system of FIG. 34, according to an exemplary

embodiment.
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[0042] FIG. 36 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

[0043] FI1G. 37 is an exploded perspective view of the hard hat system of FIG. 34, according

to an exemplary embodiment.

[0044] FIG. 38 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

[0045] FIG. 39 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

[0046] FIG. 40 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

[0047] FIG. 41 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

[0048] FIG. 42 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

10049] F1G. 43 is a side view of the hard hat system of FIG. 34, according to an exemplary

embodiment.

[0050] FIG. 44 is a front view from the front of the hard hat system of FIG. 34, according to

an exemplary embodiment.
[0051] FIG. 45 is a perspective view from above of the hard hat system of FIG. 34,

according to an exemplary embodiment.

[0052] FIG. 46 is a detailed perspective view of a post of the hard hat system of FIG. 34,

according to an exemplary embodiment.

[0053] FIGS. 47-50 are various views of aspects of the hard hat system of FIG. 34, according

to an exemplary embodiment.

[0054] FIGS. 51-54 are various views of the hard hat system of FIG. 34, according to an

exemplary embodiment.

[0055] FIG. 55 is a perspective view of a hard hat system including a face shield, according

to an exemplary embodiment.

CA 03206224 2023-7-24



WO 2022/170192 PCT/US2022/015495

[0056] FIG. 56 is a side view of a hard hat system including a face shield, according to an
exemplary embodiment.

[0057] FIG. 57 is a side view of a hard hat system including a face shield, according to an
exemplary embodiment.

[0058] FIGS. 58-61 are side views of the hard hat system of FIG. 57, according to an
exemplary embodiment.

[0059] FIG. 62 is a perspective view of the hard hat system of FIG. 57, according to an
exemplary embodiment.

[0060] FIG. 63 is a side view of a portion of the mounting element of the hard hat system of
FIG. 57, according to an exemplary embodiment.

[0061] FIG. 64 is a side view of a portion of the pivot arm of the hard hat system of FIG. 57,
according to an exemplary embodiment.

[0062] FIG. 65 is a silhouette side view of a portion of mounting element and pivot arm of
the hard hat system of FIG. 57, according to an exemplary embodiment.

[0063] F1G. 66 is a side view of a portion of the frame of the hard hat system of FI1G. 57,
according to an exemplary embodiment.

[0064] FIG. 67 is a side view of a portion of the pivot arm of the hard hat system of FIG. 57,
according to an exemplary embodiment.

[0065] FIG. 68 is a silhouette side view of a portion of frame and pivot arm of the hard hat
system of FIG. 57, according to an exemplary embodiment.

[0066] FIG. 69 is a partial perspective view of the hard hat system of FIG. 57, according to
an exemplary embodiment.

[0067] FIG. 70 is a perspective view of the mounting element and slide lock of the hard hat
system of FIG. 57, according to an exemplary embodiment.

[0068] FIG. 71 is a cross-section view of the mounting element and slide lock of the hard hat
system of FIG. 57, according to an exemplary embodiment.

[0069] FIG. 72 is a front view of the hard hat system of FIG. 57, according to an exemplary

embodiment.
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[0070] FIG. 73 is a front view of the hard hat system of FIG. 57, according to an exemplary
embodiment.

[0071] FI1G. 74 is a partial rear view of the hard hat system of FIG. 57, according to an
exemplary embodiment.

[0072] FIG. 75 is a partial rear view of the hard hat system of FIG. 57, according to an
exemplary embodiment.

[0073] FIG. 76 is a partial rear view of the hard hat system of FIG. 57, according to an
exemplary embodiment.

[0074] FIG. 77 is a perspective view of a hard hat system, according to an exemplary
embodiment.

[0075] FIG. 78 is a front view of the hard hat system of FIG. 77, according to an exemplary
embodiment.

[0076] FIG. 79 is a rear view of the hard hat system of FIG. 77, according to an exemplary
embodiment.

10077] F1G. 80 is a top view of the hard hat system of FIG. 77, according to an exemplary
embodiment.

[0078] FIG. 81 is a perspective view from above and behind of the slide lock of the hard hat
system of FIG. 77, according to an exemplary embodiment.

[0079] FIG. 82 is a perspective view of a hard hat system, according to an exemplary
embodiment.

[0080] FIG. 83 is a front view of the hard hat system of FIG. 82, according to an exemplary
embodiment.

[0081] FIG. 84 is a rear view of the hard hat system of FIG. 82, according to an exemplary
embodiment.

[0082] FIG. 85 is a top view of the hard hat system of FIG. 82, according to an exemplary
embodiment.

[0083] FIG. 86 is a perspective view of a protective system for safety headwear, according to

an exemplary embodiment.
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[0084] FIG. 87 is a front view of the protective system of FIG. 86, according to an
exemplary embodiment.

|0085] FIG. 88 is a front view of the protective system of FIG. 86, according to an
exemplary embodiment.

[0086] FIG. 89 is a cross-section view of the protective system of FIG. 86, according to an
exemplary embodiment.

[0087] FIG. 90 is a side view of a protective system, according to an exemplary embodiment.
[0088] FIG. 91 is a side view of the protective system of FIG. 90, according to an exemplary
embodiment.

[0089] FIG. 92 is a cross-section view of the protective system of FIG. 90 taken along line
92-92 in FIG. 91, according to an exemplary embodiment.

[0090] FIG. 93 is a cross-section view of a portion of the protective system of FIG. 90,
according to an exemplary embodiment.

[0091] FIG. 94 is a cross-section view of a portion of the protective system of FIG. 90,
according to an exemplary embodiment.

[0092] FIG. 95 is a perspective view of a portion of the protective system of FIG. 90,
according to an exemplary embodiment.

[0093] F1G. 96 is a perspective view of a portion of the protective system of FIG. 90,
according to an exemplary embodiment.

[0094] FIG. 97 is a cross-section view of a portion of the protective system of FIG. 90,
according to an exemplary embodiment.

[0095] FIG. 98 is a cross-section view of a portion of the protective system of FIG. 90,
according to an exemplary embodiment.

[0096] FIG. 99 is a cross-section view of a portion of the protective system of FIG. 90,

according to an exemplary embodiment.
DETAILED DESCRIPTION

[0097] Referring generally to the figures, various embodiments of a hard hat face shield

attachment system are shown. Hard hats are used in a variety of construction jobs or other
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construction, residential, or commercial situations. In conventional face shield attachment
systems, an operator can pivot the face shield away from the front of the face of the user.
However, pivoting the face shield in this way can interfere with a brim of the hard hat and/or an
accessory coupled to a front of the hard hat, e.g., a lamp.

[0098] In contrast, the hard hat systems discussed herein utilize an attachment structure that
slides/translates (e g , substantially linear motion) the face shield away from the face of a user
and pivots the face shield up. The sliding and pivoting of the face shield avoids interference with
the brim of the hard hat and/or an accessory attached to the hard hat.

[0099] Referring to FIGS. 1-9, a hard hat face shield system, shown as face shield assembly
10, is shown for hard hat 12. Referring to FIG. 1, an operator is shown wearing hard hat 12. As
illustrated, hard hat 12 is oriented in a forward-facing direction with a bill 22 at the front end 50
of hard hat 12. Hard hat 12 includes an outer shell 13 formed from a rigid material, such as a
rigid polymer material. Hard hat 12, such as shell 13 of hard hat 12, includes an external surface
16 and an opposing internal surface 18 that defines a cavity 20 of hard hat 12 sized to receive the
head of a wearer.

[00100] One or more first arms 26 are pivotally coupled to hard hat 12. First arms 26
pivotally rotate with respect to hard hat 12 around a first axis 24. In a specific embodiment,
mounting bracket 52 is detachably coupled to ribs 40 of hard hat 12, and first arm 26 is indirectly
coupled to hard hat 12 via being directly and pivotally coupled to mounting bracket 52. Stated
another way, the first arm 26 is pivotally coupled to the mounting bracket 52 such that the first
arm 26 is coupled to the hard hat 12 via the mounting bracket 52. In a specific embodiment, ribs
40 of hard hat 12 extend circumferentially away from each other. In various embodiments,
mounting bracket 52 is detachably coupled to ribs 40. In a specific embodiment, mounting
bracket 52 couples to a mount and/or aperture at a front end 50 of hard hat 12.

[00101] A second arm 28 is pivotally coupled to each of first arm(s) 26. The second arm 28
pivotally rotates with respect to first arm 26 around a second axis 30 distinct from the first axis
34 (e.g., not aligned with the first axis 34). In a specific embodiment, two first arms 26 are
pivotally coupled to hard hat 12, two second arms 28 are coupled to the two first arms 26, and

face shield 32 is pivotally coupled to the two second arms 28 (FIG. 2). In various embodiments,
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second arms 28 are coupled to a central portion of face shield 32. For example, second arms 28
are coupled to tace shield 32 within 25% of the center of tace shield 32 as measured along the
lateral and longitudinal axis of face shield 32.

[00102] Tace shield 32 is pivotally coupled to second arm(s) 28. T'ace shield 32 actuates
between an operating/lowered position (FIG. 3) and a stowed/raised position (FIG. 5). When the
face shield 32 is in the operating position (FIG. 3), the face shield 32 is positioned in front of the
face of the wearer, such as below the brim guard. When the face shield 32 is in the stowed
position (FIG. 5), the face shield 32 is positioned above a front end 50 of the hard hat 12, such as
above a brim guard. In various embodiments, when the face shield 32 is configured in the
operating position on the head of the wearer, the face shield 32 covers the eyes of the wearer but
deoes cover not the mouth of the wearer (FIG. 1). In a specific embodiment, second arm 28
includes a concave portion 36 that curves to the first axis 24 when the face shield 32 is in the
operating position (FIG. 2). Stated another way, concave portion 36 is concave with respect to
the head of the wearer when the face shield 32 is configured in the operating position. The face
shield 32 pivotally rotates with respect to second arm 28 around a third axis 34. In various
embodiments, third axis 34 is distinct from first axis 34 and second axis 30.

[00103] In various embodiments, two sets of first and second arms couple the face shield 32 to
the hard hat 12 (FIG. 1). Stated another way, a first arm 26 and second arm 28 couple the face
shield 32 to the hard hat 12 and a third and fourth arm (e.g., another first arm 26 and second arm
28) also couple the face shield 32 to the hard hat 12.

[00104] Referring to FIGS. 3-5, an exemplary method of actuating face shield 32 from an
operating position (FIG. 3) to a stowed position (FIG. 5) is shown. To rotate face shield 32 from
the operating position, the operator pivots one or more of face shield 32, second arm 28, and/or
first arm 26. The operator rotates face shield 32 in direction 46 with respect to second arm 28
around third axis 34, the operator rotates second arm 28 in direction 44 with respect to first arm
26 around second axis 30, and the operator rotates first arm 26 in direction 42 with respect to
hard hat 12 around first axis 24. The operator continues rotating first arm 26, second arm 28,

and/or face shield 32 until the face shield 32 is in the stowed position (FIG. 5).
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[00105] Referring to FIGS. 6 and 7, various aspects of face shield 32 operating in cooperation
with hard hat 12 including bill 22 are shown. Referring to FIG. 6, when face shield 32 is in the
operating position, the arms reach out and around bill 22.

[00106] Referring to I'IGS. 8 and 9, various aspects of face shield 32 operating in cooperation
with hard hat 62 without a bill are shown. Hard hat 62 is similar to hard hat 12 with the
exception of the differences described, including that hard hat 62 does not have a bill and/or hard
hat 62 has a bill with a reduced size compared to hard hat 12. Referring to FIG. 8, when face
shield 32 is in the operating position, first arm 26 remain vertical and/or nearly vertical so the
face shield 32 aligns with the front of hard hat 62.

[00107] Referring to FIGS. 10-32, various aspects of face shield assembly 110 are shown.
Face shield assembly 110 is similar to face shield assembly 10 with the exception of the
differences described. Adjustable frame 122 is slideably and pivotally coupled to hard hat 112.
Face shield 132 is coupled to adjustable frame 122,

[00108] In a specific embodiment, mounting bracket 124 is fixedly coupled to hard hat 112,
adjustable frame 122 is slideably and pivotally coupled coupled to mounting bracket 124, and
adjustable frame 122 is therefore coupled to hard hat 112 via mounting bracket 124. In a specific
embodiment, adjustable frame 122 includes a plurality of arms 126 that extend rearward from a
front portion of adjustable frame 122. Each of the arms 126 includes a first protrusion 128 and a
second protrusion 130 rearward of first protrusion 128.

[00109] Mounting bracket 124 includes a plurality of slots 134 that receive first protrusion
128 and second protrusion 130. Each slot 134 includes an upper portion 136 and a lower portion
138. As will be described in more detail below, first protrusion 128 and second protrusion 130
slide within slot 134 as face shield 132 actuates between an operating position and a stowed
position.

[00110] 1In a specific embodiment, mounting bracket 124 is coupled to ribs 140. Ribs 140
extend upwards from bill 152 and extend circumferentially away from each other (FIG. 12). Ina
specific embodiment, when mounting bracket 124 is coupled to ribs 140, ribs 140 extend

upwardly and away from mounting bracket 124 thereby exposing a portion of ribs 140. The
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exposed portion of ribs 140 is available for other accessories to couple to hard hat 112 above
mounting bracket 124.

[00111] Referring to FIGS. 13-20, an exemplary method of actuating face shield 132 from an
operating position (I'IG. 13) to a stowed position (I'IG. 19) is shown.

[00112] FIG. 14 depicts the location of first protrusion 128 and second protrusion 130 in slot
134 when face shield 132 is in the position shown in FIG. 13. When face shield 132 is in the
operating position (FIG. 13), first protrusion 128 and second protrusion 130 are in lower portion
138 of slot 134 (FIG. 14).

[00113] FIG. 16 depicts the location of first protrusion 128 and second protrusion 130 in slot
134 when face shield 132 is in the position shown in FIG. 15. When the operator slides face
shield 132 and adjustable frame 122 in direction 142, first protrusion 128 and second protrusion
130 each slide towards a front of lower portion 138 of (FIG. 16). In one exemplary method of
interfacing with adjustable frame 122, the operator interacts with an interfacing element, shown
as tab 150, to pull adjustable frame 122 in direction 142. Tab 150 facilitates one-handed
adjustment of face shield 132 without the operator touching face shield 132, thereby protecting
face shield from smudges that cause blurred vision.

[00114] FIG. 18 depicts the location of first protrusion 128 and second protrusion 130 in slot
134 when face shield 132 is in the position shown in FIG. 17. When the operator rotates face
shield 132 and adjustable frame 122 in direction 144, first protrusion 128 slides into a front of
upper portion 136, and second protrusion 130 slides towards a middle of lower portion 138 (FIG.
18).

[00115] FIG. 20 depicts the location of first protrusion 128 and second protrusion 130 in slot
134 when face shield 132 is in the position shown in FIG. 19. When the operator continues
rotating face shield 132 and adjustable frame 122 in direction 144 (FIG. 19), first protrusion 128
slides into a rear of upper portion 136, and second protrusion 130 slides towards a back of lower
portion 138 (FIG. 18).

[00116] FIGS. 21-32 depict various methods and structure that may be utilized to adjust the
position of the face shield. It is contemplated herein that the structures and/or methods depicted

in FIGS. 21-32 may be utilized to perform micro-adjustments of the position of the face shield.
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These minor adjustment permit a closer personalized fit to the face of the operator, thereby
allowing users to use prescription glasses in conjunction with the face shield. In a specific
embodiment face shield 132 can be rotated up and down with respect to adjustable frame 122
(I'IGS. 21-23). Wall 154 extends downwardly from a top of adjustable frame 122, thereby
permitting face shield 132 to be rotated downward with respect to adjustable frame 122 while
maintaining safety protection for the face of operator. In various embodiments, face shield
includes a coupling device, shown as bolt 170, a biasing element, shown as wave spring 174, and
a second coupling element, shown as brim with nut 172, which is detachably coupled to bolt 170
with wave spring 174 extending along the shaft of bolt 170. Tn various embodiments a biasing
element, shown as wave spring (FIG. 27) is utilized to facilitate adjusting face shield 132. Other
adjustment mechanisms include offset dimples (FIGS. 28-30) and/or a friction fit (FIGS. 31-32).
[00117] Referring to FIG. 33, various aspects of face shield assembly 160 are shown. Face
shield assembly 160 is similar to face shield assembly 10 and face shield assembly 110 with the
exception of the differences described. Mounting bracket 162 of face shield assembly 160 is
coupled to an opening or aperture, shown as a universal slot, at the side of the hard hat.

[00118] Referring to FIGS. 34-46, various aspects of face shield assembly 210 are shown.
Face shield assembly 210 is similar to face shield assembly 10 and face shield assembly 110 with
the exception of the difterences described.

[00119] Referring to FIG. 37, mounting bracket 222 is configured to couple to hard hat 212.
Arm 224 is pivotally coupled to mounting bracket 222 at a first end 226 of arm 224 opposite
second end 228. Arm 224 pivots with respect to mounting bracket 222 around a first axis 230.
[00120] Face shield 232 is pivotally coupled to second end 228 of arm 224. Face shield 232
pivots with respect to arm 224 around second axis 234.

[00121] Mounting bracket 222 is coupled to hard hat 212 via fastener 246. Arms 224 are
pivotally coupled to mounting bracket 222. Frame 248 is pivotally coupled to arms 224, and
face shield 232 is coupled to frame 248.

[00122] Referring to FIGS. 38-43, an exemplary method of actuating face shield 232 from a
stowed position (FIG. 38) to an operating position (FIG. 43) is shown. Referring to FIG. 39, an

operator rotates face shield 232 in direction 252 with respect to arm 224 around second axis 234.
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The operator also rotates arm 224 in direction 250 with respect to hard hat 212 around first axis
230. Face shield 232 and arm 224 continue to be rotated until face shield 232 is in the operating
position (F1G. 43).

[00123] Post 254 (I'IG. 46) extends from one or more of mounting bracket 222, arm 224,
and/or frame 248 to facilitate the rotation described in FIGS. 38-43. In a specific embodiment,
post 254 extends a distance of at least 8 mm_

[00124] Referring to FIGS. 47-50, various aspects of rotating face shield assembly 210 are
shown. Secondary post 256 (FIG. 47) extends within slot 258 (FIG. 48) while face shield 232 is
being pivoted between the operating position and the stowed position. Referring to FIGS. 49-50,
various aspects of facilitating minor adjustments to face shield 232 are shown, including for
example micro dimples (FIG. 50) with which a post (FIG. 49) interfaces.

[00125] Referring to FIGS. 51-54, various aspects of positioning face shield assembly 210 are
shown. Face shield 232 can be adjusted forward and backward (compare FIG. 51 and FIG. 52),
and face shield 232 can be tilted up and down (compare FIG. 53 and FIG. 54).

|00126] Referring to FIG. 55, various aspects of face shield assembly 260 are shown. Face
shield assembly 260 is similar to face shield assembly 210 with the exception of the differences
described. Mounting bracket 262 of face shield assembly 260 is coupled to an opening or
aperture, shown as a universal slot, at the side of the hard hat.

[00127] Referring to FIG. 56, various aspects of face shield assembly 280 are shown. Face
shield assembly 280 is similar to face shield assembly 260 with the exception of the differences
described. Mounting bracket 282 of face shield assembly 280 does not extend across a top
center portion of bill of the hard hat, unlike mounting bracket 262 of face shield assembly 260
(FIG. 55).

[00128] Referring to FIGS. 57-76, various aspects of face shield assembly 310 are shown.
Face shield assembly 310 is substantially the same as face shield assembly 10, face shield
assembly 110, face shield assembly 160, face shield assembly 210, face shield assembly 260, or
face shield assembly 280 except for the differences discussed herein.

[00129] Referring to FIGS. 57-61, various positions for face shield assembly 310 are shown

with respect to the hard hat. An attachment portion, shown as mounting bracket 352, detachably
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couples to hard hat 312. In various embodiments, mounting bracket 352 is the same or similar as
brim guard 610, described later. Arm 324 is pivotally coupled to mounting bracket 352, one or
both of arms 324 are pivotally coupled to frame 348, and frame 348 is coupled to face shield
332. In a specific embodiment, face shield assembly 310 includes two arms 324. A protective
semi-transparent shield, shown as face shield 332, is coupled to frame 348 Arm 324 rotates
with respect to mounting bracket 352 from a stowed position (FIG. 57) to an operating position
(FIG. 61). As face shield 332 pivots between the stowed position and the operating position, the
configuration of face shield assembly 310 helps face shield 332 avoid a brim of a hard hat and/or
a headlamp coupled to the hard hat that the user is wearing. Face shield 332 is substantially the
same as face shield 32 except for the differences discussed herein. In various embodiments, a
first arm 324 and a second arm 324 are each pivotally coupled to the mounting bracket 352 such
that each of the first and second arms 324 rotate with respect to the mounting bracket 352 around
a first axis 330.

[00130] In various embodiments, one or both of arms 324 include a convex portion 327 with
respect to the head of the wearer when the face shield 332 is configured in the operating position.
Stated another way, when face shield 332 is configured in the operating position, convex portion
curves away from the head of the wearer (FIG. 60).

[00131] Referring to FIGS. 62-68, various aspects of the coupling mechanisms of face shield
assembly 310 are shown. First end 326 of arm 324 is pivotally coupled to mounting bracket 352.
Second end 328 of arm 324, opposite first end 326, is pivotally coupled to frame 348. Arm 324
rotates about first axis 330 with respect to mounting bracket 352, and arm 324 rotates about
second axis 334 with respect to frame 348. Stated another way, frame 348 pivotally rotates with
respect to each of the first arm 324 and the second arm 324 about a second axis 334. In various
embodiments, frame 348 is rigidly coupled to the face shield 332. In various embodiments and
as will be explained, frame 348 is mechanically detachably coupled to the face shield 332.
[00132] Referring to FIGS. 63-65, various aspects of the coupling between mounting bracket
352 and arm 324 are shown. In various embodiments, mounting bracket 352 and/or arm 324
includes one or more detents to bias mounting bracket 352 and arm 324 to remain in certain

configurations with respect to each other. In a specific embediment, mounting bracket 352
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includes detents 350. A biasing element, shown as spring 338, biases mounting bracket 352 and
arm 324 to remain in-place with respect to each other even when the mounting bracket 352 and
arm 324 are between the detent positions. In a specific embodiment, mounting bracket 352 and
arm 324 can move up to 260 degrees with respect to each other. In a specific embodiment,
mounting bracket 352 and arm 324 can be positioned between 25 degrees and 40 degrees off
vertical (e g , the face shield can be positioned between 25 degrees and 40 degrees off vertical).
[00133] Referring to FIGS. 66-6G8, various aspects of the coupling between frame 348 and arm
324 are shown. In various embodiments, the interface between frame 348 and arm 324 creates a
friction fit to bias frame 348 and arm 324 to remain in-place with respect to each other. In a
specific embodiment, frame 348 and arm 324 have 200 degrees range of motion with respect to
each other. In a specific embodiment, frame 348 and arm 324 can be positioned between 25
degrees and 40 degrees off vertical (e.g., the face shield can be positioned between 25 degrees
and 40 degrees off vertical).

[00134] Referring to FIGS. 69-73, slide lock 390 is slideably engaged with a brim guard, such
as mounting bracket 352. Slide lock 390 includes a protrusion 392 that extends inwardly (e.g.,
towards the hard hat). When slide lock 390 is in the locked position (FIG. 72), protrusion 392
interfaces with retention feature 314 on the hard hat to secure mounting bracket 352 to the hard
hat. In a specific embodiment, mounting bracket 352 couples to the hard hat at a front position
and above the brim. In a specific embodiment, recesses 360 couple to projections on a front of
hard hat above the brim to couple the mounting bracket 352 to the hard hat. To couple mounting
bracket 352 to the hard hat, mounting bracket 352 is positioned in front of and above the front
brim of the hard hat, and mounting bracket 352 is slid down so that recesses 360 engage with
projections of hard hat. When slide lock 390 is in the unlocked position (FIG. 73), protrusion
does not interface with retention feature 314, and as a result mounting bracket 352 can be more
easily removed from the hard hat. Referring to FIG. 70, slide lock 390 can be attached and
detached from mounting bracket 352, such as by slide lock 390 snapping into and out of
engagement with mounting bracket 352.

[00135] Referring to FIGS. 74-76, in various embodiments face shield 332 can be removed

from frame 348 and replaced with a new face shield 333. A user interfaces with attachment
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mechanism 394 of face shield 332 to remove face shield 332 from attachment mechanism 396 of
frame 348 (FIG. 75). Then, the user attaches a new face shield 333 to frame 348 (FIG. 76).
[00136] Referring to FIGS. 77-81, various aspects of face shield assembly 410 are shown.
I'ace shield assembly 410 is substantially the same as face shield assembly 310 except for the
differences discussed herein. In particular, the support structure on the interior of arms 424
includes a different cross-hatching configuration.

[00137] Face shield 410 includes a mounting bracket 452 that attaches to a hard hat. One or
more arms 424 (e.g., two arms 424) are pivotally coupled to mounting bracket 452, and frame
448 is pivotally coupled to the one or more arms 424. Face shield 432 is coupled to frame 448.
Slide lock 490 is slideably engaged with mounting bracket 452. Referring to FIG. 81, slide lock
490 includes protrusion 492, which extends inwardly toward the hart hat that mounting bracket
452 is coupled to.

[00138] Referring to FIGS. 82-85, various aspects of face shield assembly 510 are shown.
Face shield assembly 510 is substantially the same as face shield assembly 410 except for the
differences discussed herein. Arms 524 of face shield 510 are less curved compared to arms 424
of face shield 410.

[00139] Referring to FIGS. 86-89, various aspects of a protective system for safety headwear
are shown. The protective system includes a slide that locks the brim guard to the safety
headwear. The slide actuates between a locked position (FIG. 87) and an unlocked position
(FIG. 88). The slide interfaces with a protrusion extending from the safety headwear (FIG. 89).
[00140] In various embodiments, a hard hat system 601 includes a hard hat, brim guard 610,
and a locking mechanism. Brim guard 610 is functionally similar to the brim guard and locking
mechanism shown in FIGS. 69-73 except as described herein.

[00141] Brim guard 610 is detachably coupled to hard hat 602 such that a front of the brim
guard 610 is positioned at a front 604 of the hard hat 602. Brim guard includes a visor 632 that
extends radially outward from a center of the hard hat 602.

[00142] In various embodiments, a face shield (e.g., face shield 32) is detachably coupled to
the brim guard 610. The face shield is moveable between a lowered pesition and a raised

position, such that the face shield is positioned below the brim guard 610 when the face shield is
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in the lowered position and the face shield is above the brim guard 610 when the face shield is in
the raised position.

[00143] Locking mechanism 620 is coupled to brim guard 610, such as slideably coupled.
Locking mechanism 620 is configured to actuate between a locked position (IFIGS. 86-87) and an
unlocked position (FIG. 88). Locking mechanism prevents the brim guard 610 from sliding
vertically with respect to the hard hat when the locking mechanism 620 is in the locked position.
Locking mechanism 620 slides along horizontal axis 622 when transitioning between the locked
position and the unlocked position.

[00144] Hard hat 602 is similar to hard hat 12 or hard hat 62 with the exception of the
differences described. In a specific embodiment, hard hat 602 includes a protrusion 603 that
extends forward at front 604 of hard hat 602. The locking mechanism 620 interfaces with lower
surface 605 of protrusion 603 when locking mechanism 620 is in the locked position.

[00145] In various embodiments, locking mechanism 620 interfaces with protrusion 603
extending from mounting element 606 of hard hat 602. In various embodiments, hard hat 602
includes a mounting element 606 extending from the front 604 of the hard hat 602. Mounting
element 606 comprising opposing ridges 607 extending away from each other, and the brim
guard 610 is coupled to the hard hat 602 via the mounting element 606. For example, brim guard
610 includes a first lateral wall 614 and a second lateral wall 616, the opposing ridges 607 of the
mounting element 606 coupling with the first lateral wall 614 and the second lateral wall 616 of
the brim guard 610. In various embodiments, visor 632 extends horizontally from the hard hat.
In various embodiments, each of the first lateral wall 614 and the second lateral wall 616 extend
upward from the visor 632 and extend circumferentially around a front of the head of the wearer.
[00146] Referring to FIGS. 90-99, various aspects of face shield assembly 710 are shown.
Face shield assembly 710 is substantially the same as face shield assembly 210, face shield
assembly 310, face shield assembly 410, or face shield assembly 510 except for the differences
discussed herein. In particular, the arm 724 of face shield 710 has a slightly different shape than
the arms of the other face shields (e.g., arm 724 is linear when viewed from the side and concave

with respect to the head of the wearer when viewed from the front).
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[00147] Arm 724 extends from first end 726 to an opposing second end 728. Face shield 732
is coupled to arm 724, such as pivotally coupled so that face shield 732 rotates about first axis
730 with respect to arm 724. In various embodiments face shield 732 is coupled to arm 724 via
frame 736, which is rigidly coupled to a portion of the periphery of face shield 732. Arm 724 is
coupled to hard hat 712, such as via mounting bracket 722. Mounting bracket 722 is
substantially the same as mounting bracket 222 except for the differences discussed herein In
various embodiments arm 724 is pivotally coupled to mounting bracket 722 such that arm 724
rotates about second axis 734 with respect to mounting bracket 222 and/or hard hat 712.

[00148] Referring to FIGS. 91-92, various aspects of arm 724 being coupled to mounting
bracket 722 are shown. In various embodiments locking arms 790 extend from arm 724 into
aperture 794 of mounting bracket 722. Locking arms 790 are biased outward to remain coupled
to aperture 794 by a plug 792, which is inserted between locking arms 790 to bias them radially
away from plug 792, thereby securing the engagement between arm 724 and mounting bracket
722.

|00149] Referring to FIGS. 93-97, various aspects of arm 724 coupling tc mounting bracket
722 are shown. In various embodiments, mounting bracket 722 includes coupling component
740 that couples mounting bracket 722 to arm 724. Arm 724 includes projection 796 that
interfaces along outer surface 742 of coupling component 740. The interface between projection
796 of arm 724 and the coupling component 740 facilitates orienting arm 724 in a plurality of
configurations with respect to mounting bracket 722. For example, the frictional engagement
between projection 796 of arm 724 and the coupling component 740 biases the arm 724 to
remain stationary with respect to the mounting bracket 722 once the user has oriented face shield
732 in the desired position (e.g., face shield 732 is fully in front of their face, face shield 732 is
partially in front of their face, or face shield 732 is above their face).

[00150] The projection 796 of arm 724 interfaces with outer surface 742 along range 744 from
first end 746 of range 744 to second end 748 of range 744. Outer surface 742 includes one or
more projections 750 that extend radially away from axis 730. Projections 750 are configured to

bias the projection of arm 724 towards first end 746 or second end 748 of range 744.

21-

CA 03206224 2023-7-24



WO 2022/170192 PCT/US2022/015495

[00151] Coupling component 740 defines one or more recesses, shown as first aperture 752
and second aperture 753. In various embodiments, first aperture 752 and/or second aperture 753
extend circumferentially around coupling component with respect to axis 130. Range 744
extends along first unsupported portion 754, support portion 756, and second unsupported
portion 758. First unsupported portion 754 is the portion of range 744 radially aligned with first
aperture 752 with respect to axis 730, second unsupported portion 758 is the portion of range 744
radially aligned with second aperture 753, and supported portion 756 is circumferentially
between first unsupported portion 754 and second unsupported portion 758 with respect to axis
130.

[00152]  First aperture 752 is configured to permit first unsupported portion 754 of outer
surface 742 to deform more than supported portion 756 when the projection 796 of arm 724 is
interfacing with first unsupported portion 754. In this way, first unsupported portion 754 and
second unsupported portion 758 are configured to function similar to a leaf spring by exerting an
outwardly radial force against projection 796 with respect to axis 130. Applicant has observed
that permitting first unsupported portion 754 to deform more than supported portion 756 helps
protect first unsupported portion 754 from being damaged during use. For example, in use a
worker will typically align the projection 796 of arm 724 at second unsupported portion 758
(when the face shield 732 is in front of the face of the worker) or first unsupported portion 754
(when the face shield 732 is above the face of the worker). Thus, those portions of range 744
interface with projection 796 of arm 724 most often. By permitting first unsupported portion 754
and second unsupported portion 758 to more easily deform compared to supported portion 756,
the respective outer surface 742 of those portions of range 744 are less likely to be damaged over
extended use.

[00153] Referring to FIG. 97, first unsupported portion 754 defines radius 755 from axis 730,
supported portion 756 defines radius 757 from axis 730, and second unsupported portion 758
defines radius 759 from axis 730. In various embodiments, radius 755 and/or radius 759 are

longer than radius 757.
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[00154] In various alternative embodiments, arm 724 includes the coupling component and
mounting bracket 722 includes the projection that interfaces with the coupling component of arm
724.

[00155] Referring to I'IGS. 98-99, various aspects of the interface between frame 736 and arm
724 are shown. In particular, frame 736 includes coupling component 780 that pivotally couples
frame 736 to arm 724. Coupling component 780 is substantially the same as coupling
component 740 except for the differences discussed herein. In particular, coupling component
780 extends from frame 736, and coupling component 780 is configured to interface with a
projection 798 extending from arm 724. Similar to coupling component 740, coupling
component 780 includes one or more apertures 782 configured to permit coupling component
780 to deform when the projection is interfacing with a portion of coupling component 740
radially aligned with the respective aperture 782.

[00156] It should be understood that the figures illustrate the exemplary embodiments in
detail, and it should be understood that the present application is not limited to the details or
methodology set forth in the description or illustrated in the figures. It should also be understood
that the terminology is for description purposes only and should not be regarded as limiting.
[00157] Further modifications and alternative embodiments of various aspects of the
disclosure will be apparent to those skilled in the art in view of this description. Accordingly,
this description is to be construed as illustrative only. The construction and arrangements, shown
in the various exemplary embodiments, are illustrative only. Although only a few embodiments
have been described in detail in this disclosure, many modifications are possible (e.g., variations
in sizes, dimensions, structures, shapes and proportions of the various elements, values of
parameters, mounting arrangements, use of materials, colors, orientations, etc.) without
materially departing from the novel teachings and advantages of the subject matter described
herein. Some elements shown as integrally formed may be constructed of multiple parts or
elements, the position of elements may be reversed or otherwise varied, and the nature or number
of discrete elements or positions may be altered or varied. The order or sequence of any process,
logical algorithm, or method steps may be varied or re-sequenced according to alternative

embodiments. Other substitutions, modifications, changes and omissions may also be made in
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the design, operating conditions and arrangement of the various exemplary embodiments without
departing from the scope of the present disclosure.

[00158] Unless otherwise expressly stated, it is in no way intended that any method set forth
herein be construed as requiring that its steps be performed in a specific order. Accordingly,
where a method claim does not actually recite an order to be followed by its steps or it is not
otherwise specifically stated in the claims or descriptions that the steps are to be limited to a
specific order, it is in no way intended that any particular order be inferred. In addition, as used
herein, the article "a" is intended to include one or more component or element, and is not
intended to be construed as meaning only one. Asused herein, "rigidly coupled" refers to two
components being coupled in a manner such that the components move together in a fixed
positional relationship when acted upon by a force.

[00159] Various embodiments of the disclosure relate to any combination of any of the
features, and any such combination of features may be claimed in this or future applications.
Any of the features, elements or components of any of the exemplary embodiments discussed
above may be utilized alone or in combination with any of the features, elements or components
of any of the other embodiments discussed above.

[00160] For purposes of this disclosure, the term “coupled” means the joining of two
components directly or indirectly to one another. Such joining may be stationary in nature or
movable in nature. Such joining may be achieved with the two members and any additional
intermediate members being integrally formed as a single unitary body with one another or with
the two members or the two members and any additional member being attached to one another.
Such joining may be permanent in nature or alternatively may be removable or releasable in
nature.

[00161] While the current application recites particular combinations of features in the claims
appended hereto, various embodiments of the invention relate to any combination of any of the
features described herein whether or not such combination is currently claimed, and any such
combination of features may be claimed in this or future applications. Any of the features,

elements, or components of any of the exemplary embodiments discussed above may be used
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alone or in combination with any of the features, elements, or components of any of the other

embodiments discussed above.
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CLAIMS

What 1s claimed is:

1. A hard hat system comprising;:

a hard hat comprising a shell formed from a rigid material, the shell comprising an
external surface and an internal surface that defines a cavity sized to receive the head of a
wearer;

a brim guard detachably coupled to a hard hat such that a front of the brim guard is
positioned at a front of the hard hat, the brim guard comprising a visor that extends radially
outward from a center of the hard hat; and

a locking mechanism coupled to the brim guard, the locking mechanism configured to
actuate between a locked position and an unlocked position, the locking mechanism preventing
the brim guard from sliding vertically with respect to the hard hat when the locking mechanism

is in the locked position.

2. The hard hat system of claim 1, comprising a face shield coupled to the brim guard, the
face shield moveable between a lowered position and a raised position, the face shield is
positioned below the brim guard when the face shield is in the lowered position and the face

shield is above the brim guard when the face shield is in the raised position.

3. The hard hat system of claim 1, the locking mechanism sliding along a horizontal axis

when transitioning from the locked position to the unlocked position.

4. The hard hat system of claim 1, the hard hat comprising a protrusion that extends forward
from the front of the hard hat, the locking mechanism interfacing with a lower surface of the

protrusion when the locking mechanism is in the locked position.
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5. The hard hat system of claim 1, the hard hat comprising a mounting element extending
from the front of the hard hat, the mounting element comprising opposing ridges extending away

from each other, wherein the brim guard is coupled to the hard hat via the mounting element.
6. The hard hat system of claim 5, the brim guard comprising a first lateral wall and a
second lateral wall, the opposing ridges of the mounting element coupling with the first lateral
wall and the second lateral wall of the brim guard.

7. The hard hat system of claim 6, the brim guard comprising a visor extending radially

outward away from a center of the hard hat, wherein each of the first lateral wall and the second

lateral wall extend upward from the visor.
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8. A hard hat system, comprising:

a hard hat comprising a shell formed trom a rigid material, the shell comprising an
external surface and an internal surface that defines a cavity sized to receive the head of a
wearer,

a first arm pivotally coupled to the hard hat, the first arm rotates with respect to the hard
hat around a first axis;

a second arm pivotally coupled to the first arm, the second arm rotates with respect to the
first arm around a second axis distinct from the first axis; and

a face shield pivotally coupled to the second arm, the face shield rotates with respect to
the second arm around a third axis, the face shield actuates between an operating position and a
stowed position, wherein the face shield is positioned in front of the face of the wearer when the
face shield is in the operating position, and wherein the face shield is positioned above a front

portion of the external surface of the shell when the face shield is in the stowed position.

9. The hard hat system of claim 8, the second arm comprises a concave portion with

respect to the head of the wearer when the face shield is configured in the operating position.

10. The hard hat system of claim 9, comprising a mounting bracket detachably coupled to
the hard hat, wherein the first arm is pivotally coupled to the mounting bracket such that the first
arm is coupled to the hard hat via the mounting bracket.

11. The hard hat system of claim 10, the hard hat comprising ribs that extend
circumferentially away from each other, and wherein the mounting bracket is detachably coupled

to the ribs.

12. The hard hat system of claim 8, wherein the third axis is distinct from each of the first

axis and the second axis.
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13. The hard hat system of claim 8, wherein when the face shield is configured in the
operating position on the head of the wearer, the face shield covers the eves of the wearer but

does cover not the mouth of the wearer.

14. The hard hat system of claim 8, comprising:

a third arm pivotally coupled to the hard hat, the third arm rotates with respect to the hard
hat around the first axis; and

a fourth arm pivotally coupled to the third arm, the fourth arm rotates with respect to the

third arm around the second axis, the face shield pivotally coupled to the fourth arm.

15. The hard hat system of claim 14, the second arm and the fourth arm each comprise a
concave portion with respect to the head of the wearer when the face shield is configured in the

operating position.

16. A face shield assembly, comprising:

a mounting bracket configured to be detachably coupled to a hard hat;

a first arm pivotally coupled to the mounting bracket, the first arm rotates with respect to
the mounting bracket around a first axis;

a second arm pivotally coupled to the mounting bracket, the second arm rotates with
respect to the mounting bracket around the first axis; and

a face shield coupled to each of the first arm and the second arm, the face shield actuates
between an operating position and a stowed position, wherein the face shield is positioned in
front of the face of a wearer when the face shield is in the operating position, and wherein the
face shield is positioned above a front portion of the hard hat when the face shield is in the

stowed position.

17. The face shield assembly of claim 16, comprising a frame coupled to the face shield and

pivotally coupled to each of the first arm and the second arm, the frame pivotally rotates with
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respect to each of the first arm and the second arm about a second axis, the frame is rigidly

coupled to the face shield.

18. The face shield assembly of claim 17, the face shield is mechanically detachably coupled
to the face shield.

19. The face shield assembly of claim 16, comprising a locking mechanism coupled to the
mounting bracket, the locking mechanism configured to actuate between a locked position and
an unlocked position, the locking mechanism preventing the mounting bracket from sliding

vertically with respect to the hard hat when the locking mechanism is in the locked position.

20. The face shield assembly of claim 16, the first arm and the second arm each comprise a
convex portion with respect to the head of the wearer when the face shield is configured in the

operaling position.
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