
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

54
3 

58
7

A
1

TEPZZ 54¥587A_T
(11) EP 2 543 587 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
09.01.2013 Bulletin 2013/02

(21) Application number: 11290520.3

(22) Date of filing: 10.11.2011

(51) Int Cl.:
B63G 13/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 05.07.2011 JP 2011148990

(71) Applicants:  
• Nippon Yusen Kabushiki Kaisha

Tokyo 100-0005 (JP)
• Yokoi Manufacturing Ltd.

Neyagawa-shi
Osaka 572-0027 (JP)

(72) Inventors:  
• Kido, Kosuke

Choyoda-ku, Tokyo 100-0005 (JP)
• Mori, Kensuke

Choyoda-ku, Tokyo 100-0005 (JP)
• Yokoi, Rye

Neyagawa-shi, Osaka 572-0027 (JP)
• Teramoto, Ken

Neyagawa-shi, Osaka 572-0027 (JP)
• Suzuki, Kenichi

Neyagawa-shi, Osaka 572-0027 (JP)

(74) Representative: Bezault, Jean
Cabinet Netter 
36, avenue Hoche
75008 Paris (FR)

(54) Invasion preventing apparatus for ship

(57) An invasion preventing apparatus for ship has
a flexible hose (32)having a base end connected to a
guiding branch (21a) of a T-shaped pipe (21) provided
at the upper deck and a front end drooped toward the
sea surface, a nozzle (33) which is provided at the front
end of the hose, a spraying hole (33a) which is provided
at the nozzle and sprays seawater to generate a thrust
force causing the front end of the hose to swing, and a
weight member (36) which is provided at the nozzle to
determine a swing range of the front end of the hose in
longitudinal and lateral directions while keeping a bal-
ance with the thrust force. It is possible to expose pirates
to the threat of an irregular swing motion of the front end
of the hose in the longitudinal and lateral directions at a
freeboard portion of a ship.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority from
Japanese Patent Application No. 2011-148990 filed on
July 5, 2011, the content of which is hereby incorporated
by reference into this application.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to an invasion pre-
venting apparatus for ship which is provided in the pe-
riphery of an upper deck of a ship and is operated in
accordance with a supply of fluid so as to prevent an
entry of an illegal intruder.

BACKGROUND OF THE INVENTION

[0003] In recent years, pirates (illegal intruders) ap-
pearing frequently in the Indian Ocean or the like emerge
as an object of public concern, and the appearance of
the pirates become a great barrier in safe navigation of
a ship. The pirates approach a ship which is an attack
target, using a small boat sailing at a high speed, throw
an anchor with rope from a port-side, a starboard-side,
a stern or the like of a pirate ship to an upper deck of a
targeted ship, the anchor is hooked on the upper deck,
and then the pirates intrude into the ship using a ladder
or the like installed based on the rope. Then, the pirates
intruding into the ship may demand an expensive ransom
for crew taken as a hostage.
[0004] It may be supposed that such an attack of the
pirates is deterred by plural crews, but it is not preferable
to expose the crews to danger in this case. Therefore,
there is developed an apparatus capable of driving the
pirates back without exposing the crews to the pirates,
that is, an apparatus capable of preventing the invasion
of the pirates into the ship. For example, a method using
sound, beam, and electricity, or a method using a
barbwire or a large invasion preventing wall which pre-
vent the invasion physically, may be exemplified. How-
ever, the former may be comparatively easily handled by
earplugs, sunglasses, rubber gloves or the like, and the
latter may be damaged due to strong shaking generated
during navigation. As a result, both countermeasures are
not sufficient as decisive means. Therefore, there has
been a strong demand for the development of an appa-
ratus capable of more effectively preventing the invasion
of the pirates and being easily installed in the existing
ship.
[0005] Incidentally, in a cargo ship or the like, a sea-
water pump such as a fire-extinguishing pump or an
emergency fire-extinguishing pump is installed according
to the Regulations for Equipment of Ships and others.
Further, in a large cargo ship or the like, a large amount
of seawater is injected into a ballast tank using a large
seawater pump (ballast pump), whereby the posture of

the ship is stabilized by the weight when the ship sails in
ballast. That is, since the ship has an environment in
which the seawater may be freely used, when an appa-
ratus using seawater (water) is devised, the apparatus
may be comparatively easily installed at an existing ship.
[0006] As such an apparatus using seawater, for ex-
ample, a technique is disclosed in Japanese Patent Ap-
plication Laid-Open Publication No. 2002-037179 (here-
inafter simply referred to as "Patent Document 1"). An
illegal boarding preventing apparatus (invasion prevent-
ing apparatus for ship) disclosed in Patent Document 1
includes a trigger which is operated when pirates throw
an anchor with rope from the outside of the ship onto an
upper deck. Then, hot water (seawater) produced in an
engine room is sprayed toward the outside of the ship in
accordance with the operation of the trigger. Accordingly,
the pirates attempting to intrude from the outside of the
ship are driven back.
[0007] However, the invasion preventing apparatus for
ship disclosed in the Patent Document 1 employs a struc-
ture which is operated when the pirates approach the
ship and throw the anchor with rope onto the upper deck.
Therefore, the pirates may easily approach the ship, and
the ship may thus be threatened by the pirates. For this
reason, it is desirable to study a structure capable of pre-
venting the pirates from approaching the ship. For exam-
ple, if it is possible to make the pirates recognize that the
countermeasure for the pirates is taken in the ship when
the pirates see the ship from a long distance, the moti-
vation of the pirates can be degraded and further the
possibility that the ship is threatened by the pirates can
be reduced.
[0008] It is an object of the invention to provide an in-
vasion preventing apparatus for ship which can be easily
installed in an existing ship and further threatens illegal
intruders.

SUMMARY OF THE INVENTION

[0009] An invasion preventing apparatus for ship ac-
cording to the present invention is provided in the periph-
ery of an upper deck of a ship and is operated in accord-
ance with a supply of fluid so as to prevent an entry of
an illegal intruder, the invasion preventing apparatus for
ship comprises: a flexible hose having a base end con-
nected to a fluid pipe provided at the upper deck and a
front end drooped toward a surface of water; a swing
nozzle which is provided at the front end of the hose; a
spraying hole which is provided at the swing nozzle and
sprays the fluid so as to generate a thrust force causing
the front end of the hose to swing; and a weight member
which is provided at the swing nozzle and determines a
swing range of the front end of the hose in longitudinal
and lateral directions while keeping a balance with re-
spect to the thrust force.
[0010] In the invasion preventing apparatus for ship
according to the present invention, a connection rod hav-
ing one end rotatably connected to the swing nozzle and
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the other end rotatably connected to the weight member
is provided between the swing nozzle and the weight
member.
[0011] In the invasion preventing apparatus for ship
according to the present invention, a plurality of hoses
are provided at a predetermined interval in the fluid pipe
extending along the periphery of the upper deck and a
drainage nozzle having a spraying hole spraying water
toward the surface of the water is provided between the
hoses.
[0012] In the invasion preventing apparatus for ship
according to the present invention, the spraying hole of
the drainage nozzle is formed into a rectangular shape
which extends in the longitudinal direction of the ship.
[0013] According to the present invention, an invasion
preventing apparatus for ship comprises: a flexible hose
having a base end connected to a fluid pipe provided at
the upper deck and a front end drooped toward a surface
of water; a swing nozzle which is provided at the front
end of the hose; a spraying hole which is provided at the
swing nozzle and sprays the fluid so as to generate a
thrust force causing the front end of the hose to swing;
and a weight member which is provided at the swing noz-
zle and determines a swing range of the front end of the
hose in the longitudinal and lateral directions while keep-
ing a balance with respect to the thrust force. Therefore,
the front end of the hose can be made to irregularly swing
in the longitudinal and lateral directions at the freeboard
portion of the ship. Since the irregular swing motion of
the hose can be recognized from a long distance and the
weight member also irregularly swings, the illegal intrud-
ers are threatened. Accordingly, the motivation of the il-
legal intruders can be degraded so that the illegal intrud-
ers cannot approach the ship, and further the ship can
be protected from the threat of the illegal intruders. Fur-
ther, since the seawater pump or the like installed in ad-
vance in the ship is used as a driving source for causing
the hose to swing, a dedicated driving source may not
be further installed and the invasion preventing appara-
tus can be easily installed in the existing ship at a com-
paratively low cost.
[0014] According to the present invention, since a con-
nection rod having one end rotatably connected to the
swing nozzle and the other end rotatably connected to
the weight member is provided between the swing nozzle
and the weight member, the weight member can be made
to swing in a more complex and irregular manner in ac-
cordance with the irregular swing motion of the hose.
[0015] According to the present invention, since a plu-
rality of hoses are provided at a predetermined interval
in the fluid pipe extending along the periphery of the upper
deck and a drainage nozzle having a spraying hole spray-
ing water toward the surface of the water is provided be-
tween the hoses, the freeboard portion of the ship can
be covered by the curtain of the seawater and the illegal
intruder can be further prevented from approaching the
ship.
[0016] According to the present invention, since the

spraying hole of the drainage nozzle is formed into a rec-
tangular shape which extends in the longitudinal direction
of the ship, even when the pirate ship approaches the
ship along the longitudinal direction of the ship, the sea-
water can be assembled in the pirate ship with high effi-
ciency, so that the illegal intruder may be threatened by
the rollover.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0017]

FIG. 1A is a plan view showing a starboard-side of
a ship provided with an invasion preventing appara-
tus;
FIG. 1B is a top view of the ship shown in FIG. 1A;
FIG. 2 is a front view of the ship shown in FIGS. 1A
and 1B;
FIG. 3 is a partially enlarged view for explaining a
detail structure of the invasion preventing apparatus;
FIG. 4 is a view for explaining a detail structure and
an operation state of a jumping hose;
FIG. 5 is a view for explaining operation states of a
connection rod and a weight member;
FIG. 6A is a plan view showing a large-volume drain-
age nozzle;
FIG. 6B is a plan view showing a large-volume drain-
age nozzle;
FIG. 7 is a partial cross-sectional view for explaining
coupling structures of the large-volume drainage
nozzle and a swivel joint;
FIG. 8 is a view for explaining an operation state of
the large-volume drainage nozzle;
FIG. 9 is a partially enlarged view for explaining a
detail structure of an invasion preventing apparatus
according to the second embodiment; and
FIG. 10 is a view for explaining a detail structure and
an operation state of a jumping hose in the second
embodiment.

DESCRIPTIONS OF THE PREFERRED EMBODI-
MENTS

[0018] Hereinafter, the first embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.
[0019] FIG. 1A is a plan view showing a starboard-side
of a ship provided with an invasion preventing apparatus,
FIG. 1B is a top view of the ship shown in FIG. 1A, and
FIG. 2 is a front view of the ship shown in FIGS. 1A and
1B.
[0020] A ship 10 shown in FIGS. 1A, 1B, and 2 is a
large cargo ship with plural cargo holds 11, and plural
cargoes 12 are stacked on each cargo hold 11. The ship
10 is provided with an upper deck 13, and a bridge 14 is
provided near the stern (left side portion in FIGS. 1A and
1B) of the upper deck 13. A radar 14a, a radio antenna
14b, and the like are installed on the top of the bridge 14.
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Further, an engine room (not shown) having a diesel en-
gine (not shown) received therein is provided below a
draft line "DL", and located under the bridge 14 of the
ship 10, and a screw propeller 15 and a rudder 16 are
provided near the engine room.
[0021] As shown in FIG. 1B, the upper deck 13 of the
ship 10 is provided with plural seawater discharge valves
17a to 17f (six valves are shown in the drawings) serving
as fireplugs. A seawater pump (not shown) such as a
fire-extinguishing pump is connected to the upstream of
each of the seawater discharge valves 17a to 17f, and
the seawater discharge valves 17a to 17f are configured
to discharge seawater outside the ship to respective po-
sitions on the upper deck 13 by the operation of the sea-
water pump. Accordingly, the fire-extinguishing activity
or the like may be performed on the upper deck 13. Here,
the seawater pump is not limited to the fire-extinguishing
pump or the like, and a ballast pump may be also used
in the case of a ship with a ballast tank and a ballast pump.
[0022] The upper deck 13 is provided with plural inva-
sion preventing apparatuses (invasion preventing appa-
ratuses for ship) 18a to 18f respectively corresponding
to the seawater discharge valves 17a to 17f. As shown
in FIGS. 1B and 2, the invasion preventing apparatuses
18a to 18f are provided along the periphery of the upper
deck 13. The respective seawater discharge valves 17a
to 17c and the respective invasion preventing appara-
tuses 18a to 18c are disposed near the port-side portion
of the ship 10, and the respective seawater discharge
valves 17d to 17f and the respective invasion preventing
apparatuses 18d to 18f are disposed near the starboard-
side portion of the ship 10.
[0023] The respective invasion preventing apparatus-
es 18a to 18f are disposed at the port-side portion, the
starboard-side portion, and a stern portion where pirates
(illegal intruders) may easily intrude into the ship except
for a bow side portion (right side portion in FIG. 1) of the
upper deck 13. Here, as shown in FIGS. 1A and 2, a flare
19 having a shape which is widely opened upward is
provided in the bow side, and the bow side may be largely
moved by a steerer of the ship 10. That is, since the
pirates hardly intrude into the ship while aiming at the
bow side, the bow side is not provided with the invasion
preventing apparatus.
[0024] Then, the detail structure of each of the invasion
preventing apparatuses 18a to 18f will be described here-
inafter in detail with reference to the drawings. Here,
since the invasion preventing apparatuses 18a to 18f are
the same as each other in configuration, only the invasion
preventing apparatus 18a will be described hereinafter
in detail with reference to the drawings.
[0025] FIG. 3 is a partially enlarged view for explaining
a detail structure of the invasion preventing apparatus,
FIG. 4 is a view for explaining a detail structure and an
operation state of a jumping hose, FIG. 5 is a view for
explaining operation states of a connection rod and a
weight member, FIGS. 6A and 6B are plan views each
showing a large-volume drainage nozzle, FIG. 7 is a par-

tial cross-sectional view for explaining coupling struc-
tures of the large-volume drainage nozzle and a swivel
joint, and FIG. 8 is a view for explaining an operation
state of the large-volume drainage nozzle.
[0026] As shown in FIG. 3, the invasion preventing ap-
paratus 18a includes plural I-shaped pipes (fluid pipes)
20 having two connection portions and plural T-shaped
pipes (fluid pipes) 21 having three connection portions.
Each I-shaped pipe 20 and each T-shaped pipe 21 are
connected to each other by fastening a nut member 22
which may be manually operated. One end of the I-
shaped pipe 20 and the T-shaped pipe 21 connected to
each other is connected to the seawater discharge valve
17a, and the other end is blocked by an end cap (not
shown).
[0027] Each T-shaped pipe 21 is provided with a
branch 21a. A plug-in joint 21b is attached to each branch
21a, and each plug-in joint 21b is connected to one end
of a supply hose 23 in a plug-in manner, where the supply
hose 23 supplies seawater (water) "W" (refer to FIGS. 4
and 8) as a fluid to a jumping hose 30 and a large-volume
drainage nozzle 40 to be described later.
[0028] A pressure adjusting valve 24, a pressure
gauge 25, an angle adjusting elbow 26, and a swivel joint
27 are provided between the base end of the jumping
hose 30 (the large-volume drainage nozzle 40) and the
other end of the supply hose 23 in an order from the
supply hose 23. The pressure adjusting valve 24 is used
to adjust the amount and the pressure of the seawater
"W" sprayed from the jumping hose 30 (the large-volume
drainage nozzle 40), and an operator may operate the
pressure adjusting valve 24 while seeing the pressure
gauge 25.
[0029] The angle adjusting elbow 26 is used to change
the direction of the supply hose 23 and the direction of
the jumping hose 30 (the large-volume drainage nozzle
40) by substantially 45 degrees, whereby the jumping
hose 30 (the large-volume drainage nozzle 40) is directed
from the periphery of the upper deck 13 toward the free-
board portion of the ship 10. The swivel joint 27 is used
to rotatably support the base end of the jumping hose 30
(the large-volume drainage nozzle 40).
[0030] As shown in FIGS. 1A, 1B, and 2, the front end
of the jumping hose 30 is drooped from the periphery of
the upper deck 13 to the freeboard portion, so that it is
directed toward the surface of the sea (the surface of the
water). The jumping hose 30 is configured to irregularly
swing (jump) in the longitudinal and lateral directions at
the freeboard portion of the ship 10 (refer to the bold
curves in FIGS. 1A, 1B, and 2) by spraying the seawater
"W" at the amount of 5 m3/h and the pressure of 0.2 Mpa
through the seawater discharge valve 17a (refer to FIG.
3).
[0031] As shown in FIG. 4, the jumping hose 30 in-
cludes a flexible hose 32, and the base end (upper side
portion in FIG. 3) of the hose 32 is provided with an at-
tachment 31 which is rotatably connected to the swivel
joint 27 (refer to FIG. 3). Further, the front end of the hose
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32 is provided with a swing nozzle 33 having a spraying
hole 33a.
[0032] In the embodiment, the length of the hose 32 is
set to 7.0 m, and the length of the hose 32 is set to be
shorter than 8.0 m corresponding to the height of the
freeboard portion of the ship 10. Accordingly, the jumping
hose 30 can irregularly swing in the longitudinal and lat-
eral directions at the freeboard portion of the ship 10.
Here, as the hose 32, for example, a fire-extinguishing
hose formed by interweaving polyester fiber and coating
its inside surface with polyester resin is used. According-
ly, the hose 32 having both flexibility and durability can
be obtained while realizing a decrease in cost of the jump-
ing hose 30.
[0033] A protection member 34 is attached to the base
end of the hose 32 so as to protect a connection portion
with the attachment 31 in the hose 32. The protection
member 34 is formed into a cylindrical shape by, for ex-
ample, a resin such as plastic, and is slightly deformed
with a spring property in accordance with the swing mo-
tion of the hose 32. Accordingly, it is possible to suppress
an excessive force (large bending force) from being ex-
erted on the connection portion with the attachment 31
in the hose 32. Here, the swing range of the hose 32 may
be adjusted by appropriately adjusting the length of the
protection member 34.
[0034] A weight member 36 is provided to the swing
nozzle 33 through a connection rod 35. One end of the
connection rod 35 is rotatably connected to the swing
nozzle 33 through a pin 35a, and the disk-like weight
member 36 is rotatably connected to the other end of the
connection rod 35 through a pin 35b. That is, the con-
nection rod 35 is provided between the swing nozzle 33
and the weight member 36 so as to be swingable, where-
by the weight member 36 swings in a more complex and
irregular manner with respect to the irregular swing mo-
tion of the hose 32.
[0035] The weight member 36 is formed by cutting, for
example, a block-shaped rigid material into a disk shape
with a diameter of 7.0 cm and a weight of 1.0 kg. Further,
the weight member 36 can be recognized from a long
distance, and may be painted in white, yellow, fluorescent
color, or the like so as to be more easily recognized from
a long distance.
[0036] Here, the weight member 36 has a function of
adjusting (regulating) the swing range of the front end of
the hose 32 in the longitudinal and lateral directions by
keeping a balance with respect to a thrust force gener-
ated by the seawater "W" sprayed from the spraying hole
33a in addition to a function of easily recognition from a
long distance. If the weight member 36 is not provided,
the front end of the hose 32 is not easily controlled, and
as a result, there may be the case where the front end
of the hose 32 swings with a large swing range and is
vigorously lifted onto the upper deck 13 of the ship 10.
[0037] As shown in FIG. 5, the base end of the swing
nozzle 33 is provided with a hose connection portion 33b
to be connected to the front end of the hose 32, and the

front end of the swing nozzle 33 is provided with a pin
attachment hole 33c to which the pin 35a is attached.
The spraying hole 33a to spray the seawater "W" (refer
to FIG. 4) flowing from the hose 32 is provided between
the hose connection portion 33b and the pin attachment
hole 33c in the longitudinal direction (the vertical direction
of the drawing) of the swing nozzle 33.
[0038] The inclination angle of the spraying hole 33a
with respect to the swing nozzle 33 is set to about 60
degrees so that the spraying angle of the seawater "W"
is directed toward the attachment 31 (the upside of the
drawing) in the longitudinal direction of the swing nozzle
33. Accordingly, the thrust force generated by the sea-
water "W" sprayed from the spraying hole 33a acts in the
direction in which the hose 32 drooped at the freeboard
portion of the ship 10 is made to swing. Here, the incli-
nation angle of the spraying hole 33a is set to an angle
at which a thrust force for causing the front end of the
hose 32 to swing can be generated. In the swing nozzle
33 with the structure, the front end of the hose 32 can be
made to satisfactorily swing by setting an inclination an-
gle of the spraying hole 33a so that the spraying angle
is substantially within the range from 15 degrees to 90
degrees.
[0039] Here, when the spraying angle is set to be small-
er than 15 degrees, the seawater "W" sprayed from the
spraying hole 33a collides with the hose 32, so that the
thrust force according to the design can not be obtained,
and the hose 32 can not be made to swing in accordance
with the reference swing range, that is, one-side swing
range of 5.0 m or more in the longitudinal and lateral
directions with an amount of 5 m3/h and a pressure of
0.2 Mpa. On the other hand, when the spraying angle is
set to be larger than 90 degrees, a thrust force is gener-
ated at the front end of the hose 32 upward in the drawing,
whereby the hose 32 can not be made to swing in ac-
cordance with the reference swing range.
[0040] The large-volume drainage nozzle (the drain-
age nozzle) 40 is used to spray a large amount of sea-
water "W" toward the surface of the sea, and includes a
body cylinder portion 41 and a nozzle head 42 as shown
in FIGS. 6A, 6B, and 7. A female screw portion 41a, which
is threaded into a male screw portion 27a of the swivel
joint 27, is provided at one end side (right side portion in
FIG. 7) of the body cylinder portion 41 in the longitudinal
direction, and a fixed portion 41b, to which the nozzle
head 42 is fixed, is provided at the other end side (left
side portion in FIG. 7) of the body cylinder portion 41 in
the longitudinal direction.
[0041] The nozzle head 42 is formed to have a diam-
eter larger than that of the body cylinder portion 41, a
fluid introducing chamber 42a is provided in the nozzle
head 42, and the seawater "W" (refer to FIG. 8) flowing
into the swivel joint 27 and the body cylinder portion 41
is introduced into the fluid introducing chamber 42a.
Then, the seawater "W" introduced into the fluid intro-
ducing chamber 42a is sprayed to the outside through a
first opening 43a and a second opening 43b provided in
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the nozzle head 42. Furthermore, each of the openings
43a and 43b constitutes the spraying hole of the drainage
nozzle of the invention.
[0042] As shown in FIG. 6A, each of the openings 43a
and 43b is formed into a rectangular shape which extends
along the longitudinal direction (the left and right direc-
tions of the drawing) of the ship 10. Further, the opening
angle of each of the openings 43a and 43b is set to about
120 degrees about the nozzle head 42 as shown in FIG.
6B, and plural uneven grooves 44a and 44b extending
radially are provided between the fluid introducing cham-
ber 42a and each of the openings 43a and 43b. Each of
the uneven grooves 44a and 44b radially guides the
stream of the seawater "W" from the fluid introducing
chamber 42a, whereby the seawater "W" can be sprayed
without irregularity to the outside in a substantially fan-
like shape from each of the openings 43a and 43b (refer
to FIG. 8).
[0043] As shown in FIG. 7, the first opening 43a is
formed to have an inclination angle of about 3 degrees
in the longitudinal direction of the nozzle head 42, and
the second opening 43b is formed to have an inclination
angle of about 8 degrees in the longitudinal direction of
the nozzle head 42. Accordingly, the seawaters "W"
sprayed from the openings 43a and 43b are assembled
to intersect with each other without dispersion on the low-
er side of the large-volume drainage nozzle 40, that is,
the lower portion of the freeboard portion of the ship 10.
[0044] Specifically, as shown in FIG. 8, when the sea-
water "W" sprayed from each of the openings 43a and
43b (refer to FIGS. 6A, 6B, and 7) is set to have an amount
of 20 m3/h and a water pressure of 0.2 Mpa, the seawater
"W" sprayed from each of the openings 43a and 43b falls
while drawing a substantially fan-like shape. Then, the
seawater "W" draws a substantially rectangular shape at
the lower portion of 8.0 m corresponding to the height of
the freeboard portion of the ship 10, where the substan-
tially rectangular shape is set to be 10.0 m or more in the
longitudinal direction of the ship 10 and be from 1.0 m to
2.0 m in the lateral direction of the ship 10. That is, when
the shape of the seawater "W" is formed into a substan-
tially rectangular shape of 10.0 m or more by 1.0 m to 2.
0 m, the seawater "W" can be highly efficiently assembled
at, for example, a small boat (pirate ship) with a length
of 7.0 m.
[0045] In this manner, when the shape or the inclination
angle of each of the openings 43a and 43b is set and the
uneven grooves 44a and 44b are further provided, the
shape of the seawater "W" is formed into a substantially
rectangular shape of 10.0 m or more by 1.0 m to 2.0 m
at a position of the pirate ship approaching the ship 10
in parallel to the pirate ship as shown in FIGS. 1A, 1B,
and 2, whereby it is possible to put the pirates under the
threat of rollover of their boat. Further, since the seawater
"W" sprayed from each of the openings 43a and 43b
draws a substantially fan-like shape as shown in FIG. 8
and covers the ship 10 like a curtain, the seawater "W"
can be easily recognized from a long distance as well as

the jumping hose 30.
[0046] As shown in FIGS. 1A, 1B, and 3, the plural
jumping hoses 30 and the plural large-volume drainage
nozzles 40 are alternately provided at the interval of 5.0
m or more with each I-shaped pipe 20 and each T-shaped
pipe 21 interposed therebetween. That is, the large-vol-
ume drainage nozzle 40 is provided between the adja-
cent hoses 32. The interval between the adjacent hoses
32 and the interval between the adjacent large-volume
drainage nozzles 40 are respectively set to 10.0 m,
whereby the jumping hoses 30 swinging in the longitudi-
nal and lateral directions are not entangled with each
other as shown in FIG. 1. Further, the starboard-side por-
tion, the port-side portion and the stern portion of the ship
10 can be continuously covered without any gap there-
between by the curtain (a portion depicted as a mesh in
the drawing) formed by the seawater "W" from each
large-volume drainage nozzle 40.
[0047] Then, an operation of the invasion preventing
apparatus 18a formed as mentioned above will be de-
scribed hereinafter in detail with reference to the draw-
ings.
[0048] First, the operator opens the seawater dis-
charge valve 17a shown in FIG. 3. Then, the seawater
"W" is pressure-fed from the seawater pump to the I-
shaped pipe 20 and the T-shaped pipe 21 through the
seawater discharge valve 17a. Here, the invasion pre-
venting apparatus 18a is designed to be sufficiently op-
erated by the amount and the pressure of the water in
accordance with the operation of opening the seawater
discharge valve 17a.
[0049] The seawater "W" pressure-fed to the I-shaped
pipe 20 and the T-shaped pipe 21 is supplied to the hose
32 of the jumping hose 30 as depicted by the arrow (1)
of FIG. 4 through the branch 21a of the T-shaped pipe
21, and is supplied to the large-volume drainage nozzle
40 as depicted by the arrow (5) of FIG. 8. As shown in
FIG. 4, the seawater "W" supplied to the hose 32 reaches
the spraying hole 33a of the swing nozzle 33, and then
is radially spayed outward from the spraying hole 33a.
[0050] The seawater "W" sprayed from the spraying
hole 33a generates a thrust force, whereby the front end
of the hose 32, that is, the swing nozzle 33 starts to swing
as depicted by the arrow (2) of FIG. 4. Here, since the
hose 32 has flexibility, the hose 32 may be easily bent in
all directions. Accordingly, the front end of the hose 32
irregularly swings (jumps) by 5.0 m or more on one side
of the swing range in the longitudinal and lateral direc-
tions.
[0051] The weight member 36 irregularly swings
through the connection rod 35 so as to be positioned at
the downside of the swing nozzle 33 at all times as de-
picted by the arrows (3) and (4) of FIG. 5 in accordance
with the irregular swing motion of the front end of the
hose 32. Here, since each of the weight member 36 and
the front end of the hose 32 irregularly swings, the weight
member 36 present at the most front end of the jumping
hose 30 swings in a more complex and irregular manner.
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Such irregular swing motions of the weight member 36
and the front end of the hose 32, that is, the unexpected
swing motions of the weight member 36 and the front
end of the hose 32 threaten the pirates, and further de-
grade the motivation of the pirates.
[0052] On the other hand, the seawater "W" supplied
to the large-volume drainage nozzle 40 is sprayed in a
substantially fan-like shape as depicted by the arrow (6)
of FIG. 8, and forms a curtain at the starboard-side por-
tion, the port-side portion, and the stern portion of the
ship 10 as shown in FIGS. 1A and 1B. At this time, since
the seawater "W" is uniformly dispersed within a substan-
tially fan-like shaped range (the portion depicted as a
mesh of FIG. 8), the thickness of the curtain may be made
to be substantially constant along the periphery of the
ship 10. That is, any gap permitting easy invasion of the
pirates is not formed in the periphery of the ship 10.
[0053] Further, even when the pirate ship approaches
and runs parallel to the ship 10, since the large-volume
drainage nozzle 40 discharges (sprays) a large amount
(20 m3/h) of the seawater "W", the pirate ship can be
immersed in the water level of about 5.0 cm within about
3 minutes in the case of the pirate ship having an entire
length of about 7.0 m. That is, the stability of the pirate
ship can be greatly degraded (unbalanced) in about 3
minutes, and it is possible to put the pirates under the
threat of the rollover without any hurry before the pirates
intrude into the ship 10.
[0054] As described above in detail, the invasion pre-
venting apparatus 18a of the first embodiment includes
the flexible hose 32 in which the base end is connected
to each branch 21a of each T-shaped pipe 21 provided
at the upper deck 13 and the front end is drooped toward
the surface of the sea, the swing nozzle 33 which is pro-
vided at the front end of the hose 32, the spraying hole
33a which is provided in the swing nozzle 33 and sprays
the seawater "W" to generate a thrust force for causing
the front end of the hose 32 to swing, and the weight
member 36 which is provided in the swing nozzle 33 and
determines the swing range of the front end of the hose
32 in the longitudinal and lateral directions while keeping
a balance with respect to the thrust force.
[0055] Therefore, the front end of the hose 32 can be
made to irregularly swing in the longitudinal and lateral
directions at the freeboard portion of the ship 10. Since
the irregular swing motion of the hose 32 can be recog-
nized from a long distance and the weight member 36
also irregularly swings, the pirates are threatened. Ac-
cordingly, the motivation of the pirates can be degraded
so that the pirates cannot approach the ship 10, and fur-
ther the ship 10 can be protected from the threat of the
pirates. Further, since the seawater pump or the like in-
stalled in advance in the ship 10 is used as a driving
source for causing the hose 32 to swing, a dedicated
driving source may not be further installed and the inva-
sion preventing apparatus can be easily installed in the
existing ship 10 at a comparatively low cost.
[0056] Furthermore, according to the invasion prevent-

ing apparatus 18a of the first embodiment, since the con-
nection rod 35 having one end rotatably connected to the
swing nozzle 33 and the other end rotatably connected
to the weight member 36 is provided between the swing
nozzle 33 and the weight member 36, the weight member
36 can be made to swing in a more complex and irregular
manner in accordance with the irregular swing motion of
the hose 32.
[0057] Further, according to the invasion preventing
apparatus 18a of the first embodiment, since the plural
hoses 32 are provided at the interval of 10.0 m in each
of the pipes 20 and 21 extending along the periphery of
the upper deck 13, and the large-volume drainage nozzle
40 having the openings 43a and 43b spraying the sea-
water "W" toward the surface of the sea is provided be-
tween the hoses 32, the freeboard portion of the ship 10
can be covered by the curtain of the seawater "W" and
the pirates can be further prevented from approaching
the ship 10.
[0058] Furthermore, according to the invasion prevent-
ing apparatus 18a of the first embodiment, since each of
the openings 43a and 43b is formed into a rectangular
shape extending in the longitudinal direction of the ship
10, even when the pirate ship approaches the ship along
the longitudinal direction of the ship, the seawater "W"
can be assembled in the pirate ship with high efficiency,
it is possible to put the pirates under the threat of rollover
of their ship.
[0059] Then, the second embodiment of the present
invention will be described hereinafter in detail with ref-
erence to the drawings. Additionally, portions having the
same function as those of the first embodiment are de-
noted by the same reference numbers as those of the
first embodiment and the detail descriptions thereof are
omitted here.
[0060] FIG. 9 is a partially enlarged view for explaining
a detail structure of an invasion preventing apparatus of
the second embodiment, and FIG. 10 is a view for ex-
plaining a detail structure and an operation state of a
jumping hose according to the second embodiment.
[0061] As shown in FIGS. 9 and 10, the invasion pre-
venting apparatus 50 according to the second embodi-
ment is different from that of the first embodiment in that
an air pipe 60 is further provided and in each shape of a
protection member 71 and a weight member 72 which
constitute a jumping hose 70.
[0062] The air pipe 60 includes plural air pipes 61, T-
shaped pipes 62, and branch pipes 63, and each air pipe
61 and each branch pipe 63 are both formed of a rubber
tube or the like which has flexibility. Here, the air pipe 61,
the T-shaped pipe 62, and the branch pipe 63 constitute
the fluid pipe of the invention.
[0063] One end of the air pipe 60 is connected to an
air discharge valve 64, and the other end of the air pipe
60 is blocked by an end cap (not shown). An air com-
pressor (not shown) is connected to the upstream of the
air discharge valve 64, and for example, an engine acti-
vating air compressor for activating a diesel engine may
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be used as the air compressor. Therefore, the air pipe
60 can also be easily installed in the existing ship 10 at
a comparatively low cost.
[0064] One end of the branch pipe 63 is fixed to the T-
shaped pipe 62 in a plug-in manner, and the other end
of the branch pipe 63 is fixed to an air introduction and
connection portion 65a provided to a swivel joint 65 in a
plug-in manner. A pressure gauge 66 and an air pressure
adjusting valve 67 are provided to the other end of the
branch pipe 63 in order from the air introduction and con-
nection portion 65a, and the air pressure adjusting valve
67 is configured to adjust the amount and the air pressure
of air to be supplied to the swivel joint 65. Here, in order
to adjust the air pressure, the operator operates the air
pressure adjusting valve 67 while seeing the pressure
gauge 66.
[0065] In this manner, in the invasion preventing ap-
paratus 50 according to the second embodiment, air is
introduced from the air introduction and connection por-
tion 65a of the swivel joint 65, and a predetermined
amount of air (fluid) "A" is mixed with the seawater "W"
passed through the hose 32 of the jumping hose 70 (refer
to FIG. 10). Accordingly, the front end of the hose 32 can
be made to swing (jump) in the longitudinal and lateral
directions with a small amount of water compared to the
first embodiment.
[0066] As shown in FIG. 10, the protection member 71
is attached to the base end of the hose 32 so as to protect
the connection portion with the attachment 31 in the hose
32. The protection member 71 is formed as a coil spring
which is obtained by forming a linear rigid material into
a spiral shape, and is deformed with a spring property in
accordance with the swing motion of the hose 32. Ac-
cordingly, it is possible to suppress an excessive force
which tends to be exerted on the connection portion with
the attachment 31 in the hose 32. Here, the swing range
of the hose 32 can be also adjusted by appropriately ad-
justing the length of the protection member 71.
[0067] The weight member 72 is provided to the swing
nozzle 33 through the connection rod 35. The weight
member 72 is formed by cutting, for example, a block-
shaped rigid material into a substantially square shape
in which the length of one side is 6.0 cm and the weight
is 1.0 kg. The weight member 72 can be also recognized
from a long distance, and may be painted in white, yellow,
fluorescent color, or the like so as to be more easily rec-
ognized from a long distance.
[0068] Then, when the seawater discharge valve 17a
and the air discharge valve 64 are operated to be opened,
the air "A" is mixed with the seawater "W" at the portion
of the swivel joint 65, that is, the upstream portion of the
jumping hose 70 as depicted by the arrows (7) and (8)
of FIG. 10. Subsequently, a mixed fluid "WA" made of
the seawater "W" and the air "A" is sprayed from the
spraying hole 33a of the swing nozzle 33, whereby the
front end of the hose 32 swings as depicted by the arrow
(9) of FIG. 10.
[0069] As described above in detail, also in the inva-

sion preventing apparatus 50 according to the second
embodiment, the same effect as that of the above-de-
scribed first embodiment can be obtained. In addition, in
the second embodiment, since the air A is mixed with the
seawater "W" supplied to the jumping hose 70, the jump-
ing hose 70 can be made to swing with a smaller amount
of the seawater "W" and further the invasion preventing
apparatus can be easily provided at a low cost in a small
ship equipped with a small seawater pump or the like.
[0070] It is needless to mention that the invention is
not limited to the above-described embodiments and may
be modified into various forms within the scope without
departing from the spirit of the invention. For example,
in the above-described embodiments, the invasion pre-
venting apparatuses 18a and 50 are provided with both
the jumping hoses 30 and 70 and the large-volume drain-
age nozzle 40, but the invention is not limited thereto.
Since the pirates can be sufficiently threatened only by
the jumping hoses 30 and 70, the large-volume drainage
nozzle 40 may be omitted.
[0071] Further, in the above-described embodiments,
a configuration has been described in which the seawater
"W" is supplied to the jumping hoses 30 and 70 so as to
cause the front end of the hose 32 to irregularly swing in
the longitudinal and lateral directions, but the invention
is not limited thereto. For example, a configuration may
be adopted in which only air is supplied to the jumping
hoses 30 and 70 so as to cause the front end of the hose
32 to irregularly swing in the longitudinal and lateral di-
rections in accordance with the control of the air supply
amount.
[0072] Moreover, in the above-described embodi-
ments, a configuration has been described in which the
weight members 36 and 72 are respectively formed into
a circular shape and a substantially square shape, but
the invention is not limited thereto. For example, the
weight members 36 and 72 may be formed into other
shapes such as a triangular shape, a pentagonal shape,
and a spherical shape, and the material, the size, or the
like thereof may be freely set. What matters is to deter-
mine the shape, the size, or the like which generates the
irregular swing motion of the weight member capable of
threatening the pirates and further degrading the moti-
vation of the pirates.

Claims

1. An invasion preventing apparatus for ship which is
provided in the periphery of an upper deck of a ship
and is operated in accordance with a supply of fluid
so as to prevent an entry of an illegal intruder, the
invasion preventing apparatus for ship comprising:

a flexible hose having a base end connected to
a fluid pipe provided at the upper deck and a
front end drooped toward a surface of water;
a swing nozzle which is provided at the front end
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of the hose;
a spraying hole which is provided at the swing
nozzle and sprays the fluid so as to generate a
thrust force causing the front end of the hose to
swing; and
a weight member which is provided at the swing
nozzle and determines a swing range of the front
end of the hose in longitudinal and lateral direc-
tions while keeping a balance with respect to the
thrust force.

2. The invasion preventing apparatus for ship accord-
ing to claim 1, wherein a connection rod having one
end rotatably connected to the swing nozzle and the
other end rotatably connected to the weight member
is provided between the swing nozzle and the weight
member.

3. The invasion preventing apparatus for ship accord-
ing to claim 1 or 2, wherein a plurality of hoses are
provided at a predetermined interval in the fluid pipe
extending along the periphery of the upper deck and
a drainage nozzle having a spraying hole spraying
water toward the surface of the water is provided
between the hoses.

4. The invasion preventing apparatus for ship accord-
ing to claim 3, wherein the spraying hole of the drain-
age nozzle is formed into a rectangular shape which
extends in the longitudinal direction of the ship.
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