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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a structure of
a safety hat worn for protection of one’s head during var-
ious works including construction and civil engineering.

BACKGROUND TECHNOLOGY

[0002] Insites and factories of various works, an work-
er avoids dangers from a flying object or a falling object
as well as danger of falling by wearing a safety hat before
such a danger happens, but the safety hat steams the
worker’ s head with sweat by wearing the safety hat for
along time during summer time or hard work with a large
quantity of labor. The steamed condition not only makes
the works painful but also lowers the working efficiency.
[0003] As an attempt to provide the safety hat with air
permeability, there has been known a safety hat formed
by mesh or mesh porous matetrials so that absent areas
are alternately positioned (see JP 60-143736U). There
have been other attempts to provide a working helmet or
a riding helmet with air permeability by using air ventila-
tion equipment (see JP 58-7832U and JP 1-94430U).
However, these safety hats do not have any protection
from rain for outdoor use.

Although there has been disclosed a helmet having air
permeability and protection from rain at the same time
(see JP 42-20108U), it is hard to achieve the original
purpose of a helmet to protect a human head since there
is possibility of a flying or falling object entering into the
helmet and the helmet may not be strong enough due to
fine pores provided in the side portions of the helmet
body. The helmet does not have sufficient protection from
rain because rain water may enter into the helmet when
a worker bends himself to work.

[0004] Inventors of the present invention have sug-
gested a safety hat including a double-structured hat
body as a safety hat with air permeability and protection
from rain (see WO 95/28101), but the double structure
forces the safety hat to increase weight. Next, the inven-
tors suggested a safety hat comprising a hat body having
air conduit pores penetrating internal and external walls
thereof, a drainage passage provided along the internal
wall of the hat body to discharge water coming into the
hatbody through the air conduit pores, and air vent pores
formed on the upper side of the drainage passage in the
cross-section perpendicular to the water draining direc-
tion (see WO 98/23176). The safety hat was light in
weight and excellent in terms of the rain protection, but
there was still a room for improvement in terms of air
permeability. The inventors then suggested a safety hat
having a flow channel formed in the right and left side
walls of the hat body, flowing ambient air in longitudinal
directions and having a weathering structure, and the
flow channel being connected to the internal of the hat
body at the top portion of the hat body (see JP
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2000-303246), but the problem of the safety hat is also
how to reduce the weight.

[0005] JP 2001-003220 discloses a safety hat accord-
ing to the preamble of claim 1.

SUMMARY OF THE INVENTION
[Problems to be solved by the invention]

[0006] The present invention is intended for providing
a safety hat with overwhelming light weight and marve-
lous air permeability as well as measures for water pro-
tection against rainy weather and the like.

[Means of solving problem]

[0007] The safety hat according to the present inven-
tion includes the features of claim 1.

[0008] Preferred optional features are recited in the
dependent claims.

[Effects of the invention]

[0009] The safety hat according to the present inven-
tion achieves overwhelming light-weight and marvelous
air permeability as well as measures for water protection
against rainy weather and the like by introducing a large
amount of ambient air into the hat body along the visor
portion defined by a streamlined curvature.

In additiontothe effects described above, the other safety
hat with the inner plate lined inside the peak portion of
the hat body facilitates the molding process thereof. Fur-
ther, air permeability can be also dramatically improved
by providing the air vent pores at the peak portion of the
hat body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1 is; a perspective view showing the hat body
from the diagonally upper front.

FIG. 2 is; a longitudinal side view showing the center
portion of the hat body.

FIG. 3 is; a rear view of the hat body.

FIG. 4 is; a perspective view showing an example of
the modified hat body.

FIG. 5 indicates; a longitudinal side view showing
another example of the modified hat body and a flat
view of the inner plate.

FIG. 6 indicates; a longitudinal side view showing
another example of the modified hat body and a flat
view of the inner plate.

[Explanations of letters or numerals]

[0011]
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10. Hat body

12. Visor portion

12a. Top end of the visor portion
13,17. Air hole

15,19.  Eave portion

18. Back portion of the head
18a. Top end of the back portion of the head
20. Inner plate

21. Opening

22. Weir

25. Air passage

27. Air vent pore

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0012] The most preferred embodiment of the safety
hat according to the present invention is described below
with reference to the drawings.

FIG. 1 is a perspective view of the hat body 10 forming
the main body of the safety hat as viewed from the upper
front thereof, which is generally provided therein with a
shock-absorbing liner for absorbing shock applied to the
hatbody 10, awearing body (configured with a hammock,
a head band, a loop and the like) for retaining the safety
hat on the workers head and making it easy to wear the
safety hat, and a chin strap for preventing the safety hat
from dropping.

The hat body 10 may be made of synthetic resin such as
polyester, polypropylene, polyethylene, polycarbonate,
and ABS resin. When strength is required, the hat body
may also be made of iron, steel, aluminum, aluminum
base alloy, and other high-strength alloys, and fiber-re-
inforced plastic and ceramic may be also used depending
on the application of the safety hat.

[0013] The visor portion 12 in front of the hat body 10
is provided with the front air hole 13 in the horizontal
direction. The horizontal length of the front air hole 13 is
preferably equivalent to or larger than the radius of the
hat body 10. The number of the front air hole 13 is not
necessarily one, but when there are more than one, the
total length of the plurality of the front air hole 13 is pref-
erably equivalent to or larger than the radius of the hat
body 10. The upper limit of the horizontal length should
be approximately the diameter of the hat body 10. The
visor portion 12 is defined by the streamlined curvature
so that the ambient air can be brought in smoothly, and
the eave portion 15 of the hat body 10 covers the top end
12a of the visor portion 12 from the outside without con-
tacting the same to form the front air hole 13.

[0014] FIG. 2 is a longitudinal side view showing the
center portion of the hat body 10, where the top end 12a
of the visor portion 12 and the lower end of the front eave
portion 15 play the role of a shielding mechanism against
annealing wire and any other falling objects and flying
objects that may enter the hat body 10 from outside since
the top end 12a of the visor portion 12 and the lower end
of the front eave portion 15 are overlapped in the hori-
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zontal direction. In order to have high air permeability,
the distance between the top end 12a of the visor portion
12 and the lower end of the front eave portion 15 should
preferably be long as much as possible on the condition
that the shielding effect against foreign objects and
weathering structure are satisfied.

[0015] The airhole 17 is also provided at the opposing
position to the visor portion 12 of the hat body 10, which
is located at the back of the peak portion of the hat body
10 in this embodiment. The rear air hole 17 is preferably
located at a position opposing to the visor portion 12,
especially at the back of the peak portion of the hat body
10, since the rear air hole 17 is required to function as
an outlet for the air introduced into and staying inside the
hat body 10 while the front air hole 13 mainly functions
as an inlet for the ambient air.

[0016] Inthis embodiment, the rear air hole 17 is also
formed by the back portion of the head 18 of the hat body
10 definedbythe streamlined curvature andthe rear eave
portion 19 of the hat body 10 covering the top end 18a
of the back of the head from the outside without contact-
ing the same, like the front air hole 13, resulting to have
the shielding mechanism against foreign objects and
weathering structure. The safety hat according to the
present invention is not limited to have this configuration
as long as the rear air hole 17 is equipped with the shield-
ing mechanism against foreign objects and weathering
structure.

[0017] FIG. 3isarearview of the hat body 10 showing
the rear air hole 17 as described above.
Accordingto the presentinvention, since the frontairhole
13 and the rear air hole 17 are open to the ambient air,
the ambient air flows through the hatbody 10. Especially,
since a large amount of ambient air introduced into the
hat body alongthe visorportion 12 defined by the stream-
lined curvature is directed to the rear air hole 17 along
the internal wall of the hat body to flow without dispersion,
wet air tending to stay in the hat body 10 consequently
follows the flow of the ambient air to be discharged out
of the hat body in an instant. The structure of the safety
hat according to the present invention allows a large
amount of ambient air flowing from the front air hole 13
to directly contact the forehead which is the most sensi-
tive part to cold air on the head of the wearer of the safety
hat, and therefore achieves an excellent cooling effect in
somesthetic terms.

[0018] FIG. 4 is a perspective view showing an exam-
ple of the modified hatbody. An embodiment of the safety
hat having the front air hole 13 with the horizontal length
slightly shorter than the radius of the hat body is shown
on the left side, and another embodiment of the safety
hat having the short visor portion 12 on the right side.
[0019] The hat body 10 in the present invention can
be formed by mold tooling, and in the case it is difficult
to form an entire body in one time molding, the body can
be separated into a plurality of components for molding.
For instance, if it is difficult to form the rear air hole 17 at
a time, a hat body 10 may be as shown in FIG. 5.
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According to the embodiment of the hat body 10 shown
in the longitudinal side view in FIG. 5, the inner plate 20
is lined inside the peak portion of the hat body 10. The
inner plate 20 is, as shown in the flat view above the hat
body 10, athin strip extending in the longitudinal direction
of the hat body and provided with a large opening 21 at
the center thereof. The air passage 25 formed between
the peak portion of the hat body 10 and the inner plate
20 in this way and the internal of the hat body 10 are in
communication with each other by the opening 21, and
the air passage 25 is in communication with the rear air
hole 17 at the same time.

[0020] While the inner plate 20 has an effect of rein-
forcing the peak portion of the hat body 10 requiring the
strength most, the inner plate 20 is desired to be a small
strip as light as possible.

As described above, it is important for the rear air hole
17 to have the shielding mechanism against the foreign
object and a weathering structure. With this embodiment,
the shielding mechanism against foreign objects is
formed by establishing the weir 22 around the periphery
of the opening 21 at the inner plate 20. It is necessary
that the opening 21 is positioned closer to the internal
surface of the hat body than the periphery thereof, and
that the opening 21 is located at a higher position, for
instance, by forming bumps on the surface of the inner
plate 20.

[0021] With this embodiment, in order to improve air
permeability, there are provided a plurality of air vent
pores 27, 27 ... penetrating the internal and external sur-
faces of the hat body 10 at the peak portion thereof. The
air vent pores 27, 27 ... are, as indicated by the dotted
line in the flat view of the inner plate 20, provided at a
position opposing to the inner plate 20 and not overlap-
ping the opening 21. Both items are arranged so as not
to overlap for the purpose of shielding from foreign ob-
jects and protection from water such as rain water, as
described above.

[0022] The size of the air vent pores 27, 27 ... is not
specifically limited but may be any size capable of retain-
ing sufficient strength of the hat body 10. The number of
the airventpores 27, 27 ... is preferably between several
and ten or more around the opening 21 opposing to the
innerplate 20. The undermost airvent pores 27 also func-
tions as a drainage passage. The shape of the air vent
pores 27, 27 ... is not limited to the circle as shown in the
drawing.

The embodiment shown in FIG. 5 achieves marvelous
air permeability by the functions of the front and rear air
holes 13, 17 and the air vent pores 27, 27 .... For the
materials identical to the materials in the embodiment
shown with reference to FIGS. 1 to 3, the same numerals
are applied and the explanations are omitted.

[0023] The embodiment of the hat body 10 shown with
reference to the longitudinal side view in FIG. 6 is an
example of the modification from the embodiment shown
in FIG. 5, where the visor portion 12 is configured as a
part of the inner plate 20 by connecting the front tip of
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the strip-shaped inner plate 20 to the top end 12a of the
visor portion. This embodiment allows the air passage
25 to be in direct communication with the air hole 13 in
the visor portion 12 so that an even stronger flow of am-
bient air is formed along the internal wall of the hat body.
With this embodiment, the visor portion 12 is not limited
to be defined by the streamlined curvature but may be
defined by a flat surface since the ambient air can be
brought in smoothly through the air hole 13 in the visor
portion 12.

[0024] With this embodiment, rain water entered from
the air passage 25 is discharged from the air holes 13,
17. The number of the opening 21 is not limited to one
but there may be a plurality of the opening 21. For the
materials shown in FIG. 6 identical to the materials in the
embodiment shown with reference to FIG. 5, the same
numerals are applied and the explanations are omitted.
[0025] A penetration tolerance test (articles 6 and 7)
and a shock absorption test (article 8) were performed
on all of the described safety hats based on the standard
specified by Minister of Labor (Announcement No. 39 by
Ministry of Labor, June 5th, 1991), and the performance
specified by each article was confirmed.

[Industrial applicability]

[0026] The safety hat according to the present inven-
tion may be used for various works such as construction,
civil engineering, operation of heavy equipment, steering
a working vehicle, a marine vessel and an aircraft, duties
of security, police and fire-fighting inside and outside a
building. The safety hat may also be widely used in a
construction site of a building or a dam, a work site of a
road or a tunnel, a dockyard, an ironworks, an iron fac-
tory, a quarry, and other various work sites and factories.

Claims

1. A safety hat comprising a hat body (10) and a visor
portion (12) in front of the hat body (10),
wherein a front eave portion (15) of the hat body (10)
covers a top end (12a) of the visor portion (12) from
the outside without contacting the same, so as to
form a front air hole (13), and
wherein a rear eave portion (19) of the hat body (10)
covers a top end (18a) of a rear portion (18) of the
hat body (10) without contacting the same, so as to
form a rear air hole (17),
characterized in that
the visor portion (12) as well as an internal wall of
the hat body (10) are defined by a streamlined cur-
vature so that air can smoothly flow into the safety
hat through the front air hole (13), along the internal
wall of the hat body (10) and out of the rear air hole
(17) without dispersion, and
the top end (12a) of the visor portion (12) is located
vertically above the lower end of the front eave por-



7 EP 1 649 770 B1 8

tion (15).

The safety hataccordingto claim 1, wherein a shield-
ing mechanism against foreign objects and a weath-
ering structure is disposed at the front air hole (13)
and/or the rear air hole (17).

The safety hat according to claim 1 or 2, wherein the
rear air hole (17) is located at a position opposite to
the visor portion (12) atthe back of the hat body (10).

The safety hat according to any one of claims 1 to
3, wherein the front air hole (13) is in the horizontal
direction.

The safety hat according to any one of claims 1 to
4, wherein an inner plate (20) with an opening (21)
atthe center is lined at a peak portion of the hat body
(10), and an air passage (25) formed between the
peak portion and the inner plate (20) is in communi-
cation with the rear air hole (17).

The safety hat according to claim 5, wherein a front
end of the inner plate (20) is connected to the top
end (12a) of the visor portion (12), and the air pas-
sage (25) is in communication with the front air hole
(13).

The safety hat according to claim 5 or 6, wherein the
opening (21) of the inner plate (20) is located closer
to an inside of the hat body (10) than to a periphery
thereof, and a plurality of vent pores (27) opposite
to the inner plate (20) at the peak portion of the hat
body (10) and penetrating internal and external sur-
faces of the hat body (10) are disposed at positions
not overlapping the opening (21).

The safety hat according to any one of claims 5 to
7, wherein the inner plate (20) has a weir (22) estab-
lished at a periphery of its opening (21).

Patentanspriiche

1.

Sicherheitshelm, umfassend einen Helmkérper (10)
und einen Visierabschnitt (12) vor dem Helmkérper
(10),

wobei ein vorderer Traufenabschitt (15) des Helm-
kérpers (10) ein oberes Ende (12a) des Visierab-
schnittes (12) von AuBen ohne dasselbige zu berlh-
ren bedeckt, um ein vorderes Luftloch (13) auszu-
bilden, und

wobei ein hinterer Traufenabschnitt (19) des Helm-
kérpers (10) ein oberes Ende (18a) eines hinteren
Abschnittes (18) des Helmkdrpers (10) ohne densel-
bigen zu beriihren bedeckt, um ein hinteres Luftloch
(17) auszubilden,

dadurch gekennzeichnet, dass

10

15

20

25

30

35

40

45

50

55

der Visierabschnitt (12) sowie eine Innenwand des
Helmkérpers (10) durch eine stromlinienférmige
Krimmung festgelegt sind, so dass Luft problemlos
in den Sicherheitshelm durch das vordere Luftloch
(13) entlang der Innenwand des Helmkdrpers (10)
und aus dem hinteren Luftloch (17) ohne sich zu zer-
streuen flieBen kann, und

das obere Ende (12a) des Visierabschnittes (12) ver-
tikal (ber dem unteren Ende des vorderen Traufen-
abschnittes (15) angeordnet ist.

Sicherheitshelm nach Anspruch 1, bei dem ein
Schirmmechanismus gegen fremde Objekte und ei-
ne Wetterschutzanordnung an dem vorderen Luft-
loch (13) und/oder an dem hinteren Luftloch (17) an-
geordnet sind.

Sicherheitshelm nach Anspruch 1 oder 2, bei dem
das hintere Luftloch (17) an einer Position gegen-
lberdem Visierabschnitt (12) am Rlcken des Helm-
kérpers (10) angeordnet ist.

Sicherheitshelm nach einem der Anspriiche 1 bis 3,
bei dem das vordere Luftloch (13) sich in der Hori-
zontalrichtung erstreckt.

Sicherheitshelm nach einem der Anspriiche 1 bis 4,
bei dem eine innere Platte (20) mit einer Offnung
(21) im Zentrum mit einem Spitzenabschnitt des
Helmkdrpers (10) fluchtet und ein Luftdurchgang
(25), der zwischen dem Spitzenabschnitt und der in-
neren Platte (20) ausgebildet ist, in Verbindung mit
dem hinteren Luftloch (17) steht.

Sicherheitshelm nach Anspruch 5, bei dem ein vor-
deres Ende der inneren Platte (20) mit dem oberen
Ende (12a) des Visierabschnittes (12) verbunden ist
und der Luftdurchgang (25) in Verbindung mit dem
vorderen Luftloch (13) steht.

Sicherheitshelm nach Anspruch 5 oder 6, bei dem
die Offnung (21) der inneren Platte (20) naher an der
Innenseite des Helmkdrpers (10) als an der Umge-
bung davon angeordnetist, und eine Vielzahl an Lif-
tungsporen (27) gegeniber der inneren Platte (20)
an dem Spitzenabschnitt des Helmkérpers (10) und
vordringend in interne und externe Oberflachen des
Helmkérpers an Positionen, die die Offnung (21)
nicht Uberlappen, angeordnet sind.

Sicherheitshelm nach einem der Anspriiche 5 bis 7,
beidemdie innere Platte (20) ein Wehr (22) aufweist,
das an einer Umgebung ihrer Offnung (21) ausge-
bildet ist.
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Revendications

Casque de sécurité comprenant un corps de casque
(10) et une partie formant visiére (12) devantle corps
de casque (10),

dans lequel une partie formant débord avant (15) du
corps de casque (10) couvre une extrémité supé-
rieure (12a) de la partie formant visiére (12) a partir
de I'extérieur sans entrer en contact avec cette der-
niére, defagon aformeruntrou d’aération avant (13),
et

dans lequel une partie formant débord arriére (19)
du corps de casque (10) couvre une extrémité su-
périeure (18a) d’'une partie arriére (18) du corps de
casque (10) sans entrer en contact avec celle-ci, de
fagon a former un trou d’aération arriére (17),
caractérisé en ce que

la partie formant visiére (12) aussi bien qu’une paroi
interne du corps de casque (10) sont définies par
une courbure aérodynamique de sorte que de lair
peut s’écouler sans a-coup dans le casque de sécu-
rité a travers le trou d’aération avant (13), le long de
la paroi interne du corps de casque (10) et hors du
trou d’aération arriére (17) sans dispersion, et
Fextrémité supérieure (12a) de la partie formant vi-
siere (12) est située verticalement au-dessus de I'ex-
trémité inférieure de la partie formant débord avant
(15).

Casque de sécurité selon la revendication 1, dans
lequel un mécanisme de protection contre des objets
étrangers et une structure d’exposition aux intempé-
ries sont disposés au niveau du trou d’aération avant
(13) et/ou du trou d’aération arriere (17).

Casque de sécurité selon la revendication 1 ou 2,
dans lequel le trou d’aération arriere (17) est situé a
une position opposée a la partie formant visiere (12)
au niveau de larriére du corps de casque (10).

Casque de sécurité selon 'une quelconque des re-
vendications 1 a 3, dans lequel le trou d’aération
avant (13) est dans la direction horizontale.

Casque de sécurité selon 'une quelconque des re-
vendications 1 24, dans lequelune plaque intérieure
(20) avec une ouverture (21) au centre est alignée
au niveau d’'une partie formant créte du corps de
casque (10), et un passage d'air (25) formé entre la
partie formant créte et |la plaque intérieure (20) est
en communication avec le trou d’aération arriére
(17).

Casque de sécurité selon la revendication 5, dans
lequel une extrémité avant de la plaque intérieure
(20) est reliée a lextrémité supérieure (12a) de la
partie formant visiére (12), et le passage d'air (25)
est en communication avec le trou d’aération avant
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(13).

Casque de sécurité selon la revendication 5 ou 6,
dans lequel l'ouverture (21) de la plaque intérieure
(20) est située plus proche d’un intérieur du corps
de casque (10) que d’une périphérie de ce dernier,
et une pluralité de pores formant évents (27) oppo-
sés a la plaque intérieure (20) au niveau de la partie
formant créte du corps de casque (10) et pénétrant
dans les surfaces internes et externes du corps de
casque (10) sont disposés a des positions ne che-
vauchant pas l'ouverture (21).

Casque de sécurité selon 'une quelconque des re-
vendications 5 & 7, dans lequel la plaque intérieure
(20) a une surélévation (22) établie au niveau d'une
périphérie de son ouverture (21).
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