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(54) HELMET AND GROMMET

(57)  Grommet (10, 50, 60) coupled to a shell (2) of a
helmet (1), the grommet (10, 50, 60) forms a vent in the
helmet (1) to draw outside air into the helmet (1). The
grommet (10, 50, 60) includes a base (11, 62), an oper-
ation member (12, 66), and a plurality of shutters (13,
64). The base (11, 62) is configured to be coupled to the
shell (2) of the helmet (1) where a through hole (4) is
located. The base (11, 62) has an opening that overlaps

Fig.1

the through hole (4) when the base (11, 62) is coupled
to the shell (2) of the helmet (1) where the through hole
(4)is located. The operation member (12, 66) is rotatably
coupled to the base (11, 62). The plurality of shutters (13,
64) is configured to open and close the opening when
the operation member (12, 66) is rotated relative to the
base (11, 62).
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Description
BACKGROUND
1. Field

[0001] The following description relates to a helmet
and a grommet.

2. Description of Related Art

[0002] A helmetincludes a vent to ventilate the inside
of the helmet and prevent fogging of an inner surface of
a shield. The vent is configured to be opened and closed
and connects the inside of the helmet and an outer sur-
face of the helmet. Japanese Laid-Open Patent Publica-
tion No. 10-121317 describes a helmet including recess-
es extending into a shell of the helmet. A vent connecting
the inside and outside of the shell is open in the recess.
Further, a base including a connection hole is fitted and
fixed to the recess in order to connect the recess and the
vent. Then, a vertically pivotal shutter is coupled to the
base to open and close the vent.

[0003] Japanese Laid-Open Utility Model Publication
No. 2-87027 describes a helmet including a knob that is
moved left and right to open and close a vent using a
shutter.

[0004] As described above, the vent of the helmet is
opened and closed by the shutter. Thus, the helmet
needs to include a shutter open-close mechanism. It is
desirable that the shutter open-close mechanism has a
simplified structure and occupies only a small amount of
space. However, in the helmet of Japanese Laid-Open
Patent Publication No. 10-121317, the mechanism that
pivots the shutter is complicated and requires many
parts. This lowers the efficiency for connecting the mech-
anism to the helmet.

[0005] There is a need for such a shutter open-close
mechanism to have a simplified structure to allow for re-
pair and replacement.

[0006] Further, the helmetof Japanese Laid-Open Util-
ity Model Publication No. 2-87027 uses one shutter to
open and close two vents. Thus, the shutter open-close
mechanism occupies a large amount of space. Such a
shutter open-close mechanism adversely affects the ex-
terior design of the helmet. Therefore, it is desirable that
the shutter open-close mechanism occupy less space.

SUMMARY

[0007] One object of the following description is to pro-
vide a grommet for a vent and a helmet that allow an
open-close mechanism of the vent to have a simplified
structure that occupies less space.

[0008] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
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tures of the claimed subject matter, nor is it intended to
be used as an aid in determining the scope of the claimed
subject matter.

[0009] Inonegeneralaspect, ahelmetisprovided. The
helmet includes a shell and a grommet. The shell has a
through hole extending from an outer side of the shell to
an inner side of the shell. The grommet is arranged on
the shell where the through hole is located, and forming
a vent that draws outside air into the shell. The grommet
includes a base, an operation member, and a plurality of
shutters. The base is coupled to the shell where the
through hole is located and the base has an opening at
a position overlapping the through hole. The operation
member is rotatably coupled to the base. The plurality of
shutters is configured to open and close the opening
when the operation member is rotated relative to the
base.

[0010] Inanothergeneral aspect, a grommetis provid-
ed. When the grommet is coupled to a shell of a helmet,
the grommet forms a vent in the helmet to draw outside
air into the helmet. The grommet includes a base, an
operation member, and a plurality of shutters. The base
is configured to be coupled to the shell of the helmet
where a through hole is located. The base includes an
opening that overlaps the through hole when the base is
coupled to the shell of the helmet where the through hole
is located. The operation member is rotatably coupled to
the base. The plurality of the shutters is configured to
open and close the opening when the operation member
is rotated relative to the base.

[0011] Other features and aspects will be apparent
from the following detailed description, the drawings, and
the claims

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a perspective view of a helmet.

Fig. 2 is a perspective view showing a grommet in
accordance with a first embodiment in a state in
which a shutter is closed.

Fig. 3 is an exploded perspective view of the grom-
met in accordance with the first embodiment.

Fig. 4 is a perspective view of a base in accordance
with the first embodiment.

Fig. 5 is a perspective view showing the relationship
of an operation member and the shutter of the first
embodiment.

Fig. 6 is a perspective view illustrating a state in
which the shutter of the first embodiment is open.
Fig. 7 is a perspective view of a grommet in accord-
ance with a second embodiment.

Fig. 8 is an exploded perspective view of the grom-
met in accordance with the second embodiment.
Fig. 9 is an exploded perspective view of a grommet
in accordance with a third embodiment.

Fig. 10Ais a perspective view showing the grommet
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in accordance with the third embodiment in a state
in which a shutter is closed.
Fig. 10B is a perspective view showing the grommet
in accordance with the third embodiment in a state
in which the shutter is open.

[0013] Throughout the drawings and the detailed de-
scription, the same reference numerals refer to the same
elements. The drawings may not be to scale, and the
relative size, proportions, and depiction of elements in
the drawings may be exaggerated for clarity, illustration,
and convenience.

DETAILED DESCRIPTION

[0014] This description provides a comprehensive un-
derstanding of the methods, apparatuses, and/or sys-
tems described. Modifications and equivalents of the
methods, apparatuses, and/or systems described are
apparent to one of ordinary skill in the art. Sequences of
operations are exemplary, and may be changed as ap-
parent to one of ordinary skill in the art, with the exception
of operations necessarily occurring in a certain order.
Descriptions of functions and constructions that are well
known to one of ordinary skill in the art may be omitted.
[0015] Exemplary embodiments may have different
forms, and are not limited to the examples described.
However, the examples described are thorough and
complete, and convey the full scope of the disclosure to
one of ordinary skill in the art.

[0016] A helmet in accordance with one embodiment
will now be described.

First Embodiment

[0017] AsshowninFig. 1, ahelmet 1includes a spher-
ical shell 2. The shell 2 forms an outer shell of the helmet.
The shell 2 is a semispherical plastic member. The ma-
terial of the shell 2 is selected from, for example, acrylo-
nitrile-butadiene-styrene copolymer (ABS), polycar-
bonate (PC), and a thermosetting resin impregnated with
reinforcement fibers. The shell 2 may accommodate, for
example, an impact absorption liner that is an interior
member for absorbing impacts. Further, the shell 2 may
accommodate various types of pads having a lower re-
silience than the impact absorption liner to, for example,
cushion the head. The shell 2 includes an open portion
3 to provide a field of view. The helmet 1 may include a
shield that is a transparent and colorless plate having
light-transmissivity. At a closed position, the shield pre-
vents flying foreign objects, rain, and wind from entering
the front of the helmet 1 and improves the view of a wear-
er.

[0018] As shown in Figs. 2 and 3, vents are formed
above the open portion 3 to ventilate the inside of the
shell 2. The vent, which connects the inside of the shell
2 and an outer surface of the shell 2, includes a shutter.
Each ventis formed by a grommet 10 that is inserted into
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a through hole 4 of the shell 2.

[0019] The grommet 10 includes a base 11, an oper-
ation member 12, a first shutter 13, and a second shutter
14. The base 11 is coupled to the corresponding through
hole 4 of the shell 2. The operation member 12 is rotatably
coupled to the base 11. The first shutter 13 and the sec-
ond shutter 14 are moved when the operation member
12 is rotated. The through hole 4 extends through the
shell 2 in a thickness-wise direction. That is, the through
hole 4 extends from the outer side of the shell 2 to the
inner side of the shell 2. Further, the base 11 is coupled
to the shell 2 surrounding the through hole 4.

[0020] The base 11 is a circular plate having a larger
diameter than the through hole 4 and includes a central
portion through which a first opening 16 extends in cor-
respondence with the through hole 4. The first opening
16is acircular through hole having substantially the same
size as the through hole 4. The base 11 includes a rear
surface 11a and a front surface 11b. The rear surface
11a is attached to the shell 2. The front surface 11b is
located at a side opposite to the rear surface 11a and
includes the shutters 13 and 14. As shown in Fig. 4, the
rear surface 11a includes a fitting wall 17 arranged
around the firstopening 16. The first opening 16 is formed
at an inner side of the fitting wall 17, and the fitting wall
17 is fitted into the through hole 4. That is, the base 11
includes the fitting wall 17, which is fitted into the through
hole 4, and a portion outside the through hole 4. Further,
the circumferential edge of the rear surface 11a includes
rotation guides 18 that guide the rotation of the operation
member 12 relative to the base 11 and determines a ro-
tation range of the operation member 12. Each rotation
guide 18 is agroove having the form of arecess extending
in the circumferential direction over the rotation range of
the operation member 12, that is, a range in which the
first and second shutters 13 and 14 open and close.
[0021] As shown in Fig. 3, the front surface 11b of the
base 11 includes a first main guide groove 21 and a sec-
ond main guide groove 22. The first main guide groove
21 guides movement of the first shutter 13, and the sec-
ond main guide groove 22 guides movement of the sec-
ond shutter 14. The first and second main guide grooves
21 and 22 are grooves each having the form of a recess
and are engaged with first and second main guide pro-
trusions 36 and 37, respectively. The first and second
main guide protrusions 36 and 37 are arranged on first
ends of the first and second shutters 13 and 14, respec-
tively. The first and second main guide grooves 21 and
22 each have the shape of an arc extending in the cir-
cumferential direction of the first opening 16 at an outer
side of the first opening 16.

[0022] Further, the front surface 11b of the base 11
includes a first sub-guide groove 23, which guides move-
ment of the first shutter 13, and a second sub-guide
groove 24, which guides movement of the second shutter
14. The first and second sub-guide grooves 23 and 24
are engaged with first and second sub-guide protrusions
38 and 39 arranged on second ends of the first and sec-
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ond shutters 13 and 14, respectively. The firstand second
sub-guide grooves 23 and 24 are each configured by a
recess extending in a direction that intersects with the
first and second main guide grooves 21 and 22. In other
words, the first and second main guide grooves 21 and
22 extend in a circumferential direction while the first and
second sub-guide grooves 23 and 24 extend in a radial
direction.

[0023] The operation member 12 is rotatably arranged
relative to the base 11 and covers the base 11. That is,
the operation member 12 is a cover that covers the base
11 and is rotated relative to the base 11. The operation
member 12 includes a circular top plate 26 and a circum-
ferential wall 27 extending along the circumference of
the top plate 26. The top plate 26 includes a recessed
central portion. A second opening 28 extends through
the center of the central portion in correspondence with
the first opening 16. That is, the operation member 12
includes the second opening 28 at a position correspond-
ing to the first opening 16. The second opening 28 is a
circular hole having the same size as the first opening
16. When the operation member 12 is coupled to the
base 11, the second opening 28 is aligned with the first
opening 16 ofthe base 11. The firstand second openings
16 and 28 form the vent that connects the inside and the
outside of the helmet 1. The operation member 12 is an-
nular. The first and second shutters 13 and 14 open and
close the first opening 16 in accordance with the rotation
of the operation member 12 relative to the base 11 in the
circumferential direction. As shown in Fig. 5, the top plate
26 includes an inner surface in which a first cam groove
31 and a second cam groove 32 are arranged in an inner
surface of the top plate 26 outward from the second open-
ing 28. The first cam groove 31 and the second cam
groove 32 extend along a straight line extending through
the center of the second opening 28. The first cam groove
31 is a recessed groove engaged with a first driven pro-
trusion 41 of the first shutter 13, and the second cam
groove 32 is a recessed groove engaged with a second
driven protrusion 42 of the second shutter 14. The first
cam groove 31 and the second cam groove 32 are each
formed by an elongated hole so that the operation mem-
ber 12 is rotatable.

[0024] The outer circumferential surface of the circum-
ferential wall 27 includes ridges and valleys extending in
a height direction. The ridges and valleys form an oper-
ation portion 29 that is operated to rotate the operation
member 12 relative to the base 11. The operation portion
29 allows the operation member 12 to be smoothly ro-
tated with a user’s fingers. Further, two engagement por-
tions 33 are formed in the distal end of the circumferential
wall 27 for engagement with the rotation guides 18. The
two engagement portions 33 oppose each other. Each
engagement portion 33 is an engagement piece project-
ing from the distal end of the circumferential wall 27 to-
ward the inner side of the circumferential wall 27. The
engagement of the engagement portions 33 and the
grooves of the rotation guides 18 of the base 11 guides
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the rotation of the operation member 12 and sets the
rotation range in which opening and closing actions of
the first and second shutters 13 and 14 are allowed.
[0025] The first and second shutters 13 and 14 are
elongated and sized so that when the first shutter 13 and
the second shutter 14 abut each other, the first shutter
13 and the second shutter 14 cooperate to close the first
opening 16 and the second opening 28. Further, the first
and second shutters 13 and 14 are shaped to be located
outward from the firstopening 16 and the second opening
28 when opening the first opening 16 and the second
opening 28. The first shutter 13 has a side extending
straight in the longitudinal direction that defines an abut-
ment portion 13a, and the second shutter 14 has a side
extending straight in the longitudinal direction that de-
fines an abutment portion 14a. The abutment portion 13a
of the first shutter 13 and the abutment portion 14a of the
second shutter 14 can abut each other. Further, the first
and second shutters 13 and 14 include arcuate portions
extending in the longitudinal direction at the opposite side
of the abutment portions 13a and 14a.

[0026] The first shutter 13 includes the first main guide
protrusion 36 at a first end in the longitudinal direction,
and the first main guide protrusion 36 is projected toward
the base 11 and engaged with the first main guide groove
21. The second shutter 14 includes the second main
guide protrusion 37 at a first end in the longitudinal di-
rection. The second main guide protrusion 37 is projected
toward the base 11 and engaged with the second main
guide groove 22. Further, the first shutter 13 includes the
first sub-guide protrusion 38 at a second end in the lon-
gitudinal direction. The first sub-guide protrusion 38 is
projected toward the base 11 and engaged with the first
sub-guide groove 23. The second shutter 14 includes the
second sub-guide protrusion 39 at a second end in the
longitudinal direction. The second sub-guide protrusion
39 is projected toward the base 11 and engaged with the
second sub-guide groove 24.

[0027] As shown in Fig. 5, the first shutter 13 includes
the first driven protrusion 41 projecting toward the oper-
ation member 12. The first driven protrusion 41 is en-
gaged with the first cam groove 31 at the first end in the
longitudinal direction. The second shutter 14 includes the
second driven protrusion 42 projecting toward the oper-
ation member 12. The second driven protrusion 42 is
engaged with the second cam groove 32 at the first end
in the longitudinal direction.

[0028] In this manner, the first and second shutters 13
and 14 each include the first end and the second end
located at a side opposite to the first end. The second
end is held by the base 11 in a state in which movement
relative to the base 11 is restricted in the circumferential
direction. The first end is held by the base 11 in a state
in which movement relative to the base 11 is allowed in
the circumferential direction. Further, the first end is held
by the operation member 12in a state in which movement
relative to the operation member 12 is restricted in the
circumferential direction. The firstand second main guide
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protrusions 36 and 37, the first and second main guide
grooves 21 and 22, the first and second sub-guide pro-
trusions 38 and 39, the first and second sub-guide
grooves 23 and 24, the first cam groove 31, the second
cam groove 32, and the first and second driven protru-
sions 41 and 42 configure an open-close mechanism of
the first and second shutters 13 and 14.

[0029] The operation of the grommet 10 will now be
described.

[0030] The grommet 10 is attached to the shell 2, for
example, by fitting the fitting wall 17 of the base 11 into
the through hole 4. When the first and second openings
16 and 28 are closed by the first and second shutters 13
and 14, the entry of outside air into the helmet 1 is re-
stricted. More specifically, the abutment portions 13a and
14a of the first and second shutters 13 and 14 abut each
other over the first and second openings 16 and 28 so
that the first and second shutters 13 and 14 close the
first opening 16 and the second opening 28. In this case,
the first and second main guide protrusions 36 and 37 of
the first and second shutters 13 and 14 are located at
first ends of the first and second main guide grooves 21
and 22. Further, the first and second sub-guide protru-
sions 38 and 39 of the first and second shutters 13 and
14 are located at first ends of the first and second sub-
guide grooves 23 and 24.

[0031] As shown in Fig. 6, the first and second open-
ings 16 and 28 are opened to draw outside air into the
helmet 1. Specifically, the user holds the operation por-
tion 29 of the operation member 12 and rotates the op-
eration member 12 in a first direction (direction indicated
by arrow D in Fig. 2). As a result, the first shutter 13 is
moved by the first driven protrusion 41 and the first cam
groove 31 in a direction that opens the first and second
openings 16 and 28. Further, the second shutter 14 is
moved by the second driven protrusion 42 and the sec-
ond cam groove 32 in the direction that opens the first
and second openings 16 and 28. In this case, the first
and second main guide protrusions 36 and 37 of the first
and second shutters 13 and 14 are moved from the first
ends to second ends of the first and second main guide
grooves 21 and 22, respectively. Further, the first and
second sub-guide protrusions 38 and 39 of the first and
second shutters 13 and 14 are moved from the first ends
to second ends of the first and second sub-guide grooves
23 and 24, respectively. This moves the first and second
shutters 13 and 14 outward from the first opening 16 of
the base 11. In a fully open state, the first and second
shutters 13 and 14 are moved away from the first and
second openings 16 and 28 and allow the inside of the
shell 2 to be ventilated.

[0032] The amount of the first and second openings
16 and 28 are opened is changed in accordance with the
amount of the operation member 12 is rotated. That is,
the first and second shutters 13 and 14 are moved when
the operation member 12 is rotated. This adjusts the
amount of air flowing into the shell 2. Further, when clos-
ing thefirstand second openings 16 and 28, the operation
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member 12 is rotated in a second direction to move the
first and second shutters 13 and 14 in a direction that
closes the first and second openings 16 and 28. The sec-
ond direction is a direction opposite to the direction indi-
cated by arrow D in Fig. 6. In this case, the operation
member 12 is in a state in which the abutment portions
13a and 14a of the first and second shutters 13 and 14
abut each other over the first and second openings 16
and 28.

[0033] The above described embodiment has the fol-
lowing advantages.

(1-1) The first and second shutters 13 and 14 are
moved between only the base 11 and the operation
member 12. This reduces failure of the open-close
mechanism for the first and second shutters 13 and
14. Further, the first and second shutters 13 and 14
do not project out of the base 11 and the operation
member 12. This reduces the grommet 10 in size
and increases the degree of freedom for the position
where the grommet 10 can be coupled to the shell 2.
(1-2) The first and second openings 16 and 28 can
be opened by simply rotating the operation member
12. This ensures that air is drawn into the helmet 1.
Further, the amount of drawn in air can be adjusted
by varying the rotated amount of the operation mem-
ber 12.

(1-3) The grommet 10 has a simple structure, in
which the first and second shutters 13 and 14 and
the operation member 12 are coupled to the base
11. This facilitates repair and replacement of the
grommet 10. Further, the mechanism opening and
closing the vent is formed by the first and second
shutters 13 and 14 that are pivoted on the base 11.
This eliminates the need for additional space. Thus,
the shutter open-close mechanism can be minimized
in size thereby increasing the degree of freedom for
the exterior design of the helmet 1.

(1-4) The first and second shutters 13 and 14 are
moved by the engagement of the first and second
main guide protrusions 36 and 37 and the first and
second main guide grooves 21 and 22 as well as the
engagement of the first and second sub-guide pro-
trusions 38 and 39 and the first and second sub-
guide grooves 23 and 24. Further, the first and sec-
ond shutters 13 and 14 are moved by the engage-
ment of the first and second driven protrusions 41
and 42 and the first and second cam grooves 31 and
32. This stably moves the first and second shutters
13 and 14 when the operation member 12 is rotated.
(1-5) The engagement of the rotation guides 18 and
the engagement portions 33 stably rotates the oper-
ation member 12 relative to the base 11.

Second Embodiment

[0034] As shown in Figs. 7 and 8, agrommet 50 of the
second embodiment includes the base 11 and the oper-
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ation member 12 that differ in shape from the base 11
and the operation member 12 of the first embodiment.
The base 11 includes a bottom plate 11c and a circum-
ferential wall 11d. The bottom plate 11c includes the first
opening 16, around which the first main guide groove 21,
the second main guide groove 22, the first sub-guide
groove 23, and the second sub-guide groove 24 are ar-
ranged. Further, the circumferential wall 11d includes the
rotation guides 18 that are slits extending through the
circumferential wall 11d in a circumferential direction.
[0035] The operation member 12 includes a recessed
central portion. The second opening 28 corresponding
to the first opening 16 extends through the center of the
central portion. An inclination surface that is inclined
downward extends from the outer side of the recessed
central portion. Further, ridges and valleys are formed in
the inclination surface in a circumferential direction. This
forms the operation portion 29 that is rotated to rotate
the operation member 12 relative to the base 11.
[0036] The firstand second main guide protrusions 36
and 37 of the first and second shutters 13 and 14 are
engaged with the first and second main guide grooves
21 and 22 of the base 11, and the first and second sub-
guide protrusions 38 and 39 are engaged with the first
and second sub-guide grooves 23 and 24. Further, the
first and second driven protrusions 41 and 42 of the first
and second shutters 13 and 14 are engaged with the first
and second cam grooves 31 and 32 of the operation
member 12. The grommet 50 also has the same advan-
tages as the grommet 10 of the first embodiment.

Third Embodiment

[0037] The number of shutters is not limited to two as
long as the number is more than one. One example of a
grommet 60 in accordance with a third embodiment in-
cluding four shutters is shown in Figs 9, 10A, and 10B.
The grommet 60 includes a base 62. The base 62 is a
circular plate having a larger diameter than the through
hole 4 and includes a central portion having a first open-
ing 63 corresponding to the through hole 4.

[0038] Four shutters 64 are pivotally coupled to the
base 62 by screws 65. Each of the four shutters 64 is
pivotal relative to the base 62 about the corresponding
screw 65. The first opening 63 is opened and closed by
pivoting the four shutters 64. The four shutters 64 are
operated and pivoted by an operation member 66. The
operation member 66 includes an annular portion 67 and
a rod-shaped operation portion 68 arranged on the an-
nular portion 67. The inner side of the annular portion 67
defines a second opening 67a, and the second opening
67a has adiameter that is equal to, larger than, or smaller
than the first opening 63. The four shutters 64 are pivot-
ally coupled to the annular portion 67 by screws 69. Each
of the four shutters 64 is pivotal relative to the annular
portion 67 about the corresponding screw 69. When the
operation portion 68 is moved vertically, each shutter 64
is pivoted to open or close the first opening 63. In this
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example, the first opening 63 is closed when the opera-
tion portion 68 is moved downward, and the first opening
63 is opened when the operation portion 68 is moved
upward. In this example, when the shutters 64 are fully
open, a square vent is formed.

[0039] The above-described embodiments may be
modified as follows.

[0040] The rotation guides 18 and the engagement
portions 33 may be omitted. That is, the rotation of the
operation member 12 relative to the base 11 may be guid-
ed without the rotation guides 18 and the engagement
portions 33. For example, the circumferential wall of the
operation member 12 may be fitted into the inner side of
the circumferential wall of the base 11 so as to guide the
rotation. Alternatively, the circumferential wall of the op-
eration member 12 may be fitted to the outer side of the
circumferential wall of the base 11 so as to guide the
rotation.

[0041] In the above embodiments, the rotation of the
operation member 12 relative to the base 11 is guided
by the engagement portions 33 and the rotation guides
18, and the engagement portions 33 and the rotation
guides 18 set the rotation range of the operation member
12 relative to the base 11. Instead, the rotation of the
operation member 12 relative to the base 11 may be guid-
ed in a configuration in which the rotation range of the
operation member 12 relative to the base 11 is not set.
[0042] The shutter does nothave to be completely cov-
ered by the operation member 12 (refer to Figs 9, 10A,
and 10B).

[0043] The operation member may be located at a po-
sitioned separated from the first opening 16 and does
not have to include the second opening 28.

[0044] The shutter may be overlapped with part of the
first opening 16 even in a fully open state.

[0045] In the first and second shutters 13 and 14, the
first and second main guide protrusions 36 and 37, the
first and second sub-guide protrusions 38 and 39, and
the first and second driven protrusions 41 and 42 may
be arranged at any position. For example, center axes
of the first and second main guide protrusions 36 and 37
do not have to coincide with center axes of the first and
second driven protrusions 41 and 42. In one example,
one set of the first and second main guide protrusions
36 and 37 and the first and second driven protrusions 41
and 42 may be arranged on the first ends of the first and
second shutters 13 and 14, and the other set of the first
and second main guide protrusions 36 and 37 and the
first and second driven protrusions 41 and 42 may be
arranged between the first ends and the second ends of
the first and second shutters 13 and 14. Further, the first
and second sub-guide protrusions 38 and 39 may be
arranged between the first ends and the second ends of
the first and second shutters 13 and 14 instead of being
arranged on the second ends.

[0046] The first and second sub-guide protrusions 38
and 39 may be omitted from the first and second shutters
13 and 14, and the first and second shutters 13 and 14
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may include only the first and second main guide protru-
sions 36 and 37. The movement of the first and second
shutters 13 and 14 may be guided only by the first and
second main guide protrusions 36 and 37.

[0047] The number of vents formed by the grommet is
not limited to two like in Fig. 1. That is, the number of
vents may be one or three or more. A larger number of
vents improves ventilation. Further, the helmet may in-
clude a vent formed by a different mechanism in addition
to the vent formed by the grommet.

[0048] Thehelmet1mayinclude ashieldthatis atrans-
parent and colorless plate having light-transmissivity. At
a closed position, the shield prevents flying foreign ob-
jects, rain, and wind from entering the front helmet 1 and
improves the field of view of a wearer.

[0049] The helmet may be a helmet for a bicycle or an
automobile in addition to a motorcycle. Alternatively, a
helmet may be used for construction work, light labor, or
electric work.

[0050] Various changes in form and details may be
made to the examples above without departing from the
scope of the claims and their equivalents. The examples
are for the sake of description only, and not for purposes
of limitation. Descriptions of features in each example
are to be considered as being applicable to similar fea-
tures or aspects in other examples. Suitable results may
be achieved if sequences are performed in a different
order, and/or if components in a described system, ar-
chitecture, device, or circuit are combined differently,
and/or replaced or supplemented by other components
or their equivalents. The scope of the disclosure is not
defined by the detailed description, but by the claims and
their equivalents. All variations within the scope of the
claims and their equivalents are included in the disclo-
sure.

Claims
1. A helmet (1), comprising:

a shell (2) that includes a through hole (4) ex-
tending from an outer side of the shell (2) to an
inner side of the shell (2); and

agrommet (10; 50; 60) arranged on the shell (2)
where the through hole (4) is located and form-
ing a vent that draws outside air into the shell
(2), wherein the grommet (10; 50; 60) includes

a base (11; 62) coupled to the shell (2)
where the through hole (4) is located, the
base (11; 62) having an opening (16; 63) at
a position overlapping the through hole (4),
an operation member (12; 66) rotatably cou-
pled to the base (11; 62), and

aplurality of shutters (13, 14; 64) configured
to openand close the opening (16; 63) when
the operation member (12; 66) is rotated rel-
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ative to the base (11; 62).

The helmet (1) according to claim 1, wherein

the opening (16; 63) is a first opening (16; 63),

the operation member (12; 66) is a cover that covers
the base (11; 62) and is rotated relative to the base
(11; 62),

the plurality of shutters (13, 14; 64) is located be-
tween the operation member (12; 66) and the base
(11; 62), and

the operation member (12; 66) includes a second
opening (28; 67a) at a position corresponding to the
first opening (16; 63).

The helmet (1) according to claim 2, wherein
each of the plurality of shutters (13, 14) includes

a guide protrusion (36, 37) projected toward the
base (11), and

adriven protrusion (41, 42) projected toward the
operation member (12),

the base (11) includes a guide groove (21, 22) en-
gaged with the guide protrusion (36, 37),

the operation member (12) includes a cam groove
(31, 32) engaged with the driven protrusion (41, 42),
and

the operation member (12) is configured to move the
plurality of shutters (13, 14) in accordance with ro-
tation of the operation member (12) relative to the
base (11).

The helmet (1) according to claim 1, wherein the
base (11; 62) includes a fitting wall (17), which is
fitted into the through hole (4), and a portion outside
the through hole (4).

The helmet (1) according to claim 1, wherein

the operation member (12; 66) is annular, and

the plurality of shutters (13, 14; 64) is configured to
open and close the opening (16; 63) in accordance
with rotation of the operation member (12; 66) rela-
tive to the base (11; 62) in a circumferential direction.

The helmet (1) according to claim 5, wherein

each of the plurality of shutters (13, 14) includes a
firstend and a second end located at a side opposite
to the first end,

the second end is held by the base (11) in a state in
which movement relative to the base (11) is restrict-
ed in the circumferential direction,

the first end is held by the base (11) in a state in
which movement relative to the base (11) is allowed
in the circumferential direction, and

the first end is held by the operation member (12) in
a state in which movement relative to the operation
member (12) is restricted in the circumferential di-
rection.
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7. The helmet (1) according to any one of claims 1 to
6, wherein,
the base (11) includes a rotation guide (18) that
guides rotation of the operation member (12) relative
to the base (11), and 5
the operation member (12) includes an engagement
portion (33) engaged with the rotation guide (18).

8. A grommet (10; 50; 60), wherein when the grommet
(10; 50; 60) is coupled to a shell (2) of a helmet (1), 70
the grommet (10; 50; 60) forms a vent in the helmet
(1) to draw outside air into the helmet (1), the grom-
met (10; 50; 60), comprising:

a base (11; 62) configured to be coupled to the 75
shell (2) of the helmet (1) where a through hole
(4)is located, wherein the base (11; 62) includes

an opening (16; 63) that overlaps the through
hole (4) when the base (11; 62) is coupled to the
shell (2) of the helmet (1) where the through hole 20
(4) is located;

an operation member (12; 66) rotatably coupled

to the base (11; 62); and

a plurality of shutters (13, 14; 64) configured to
open and close the opening (16; 63) when the 25
operation member (12; 66) is rotated relative to

the base (11; 62).
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Fig.3
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