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(54) DEPRESSURIZER

(57) To provide a depressurizer with a function of de-
pressurizing a filling hose separated from a filling device
when a safety device (safety joint) operates (separates).
A depressurizers (10, 11) according to the present inven-
tion are mounted to a filling hose (21) for filling hydrogen
from a hydrogen filling apparatus (100) to a vehicle. In
the present invention, it is preferable that on a main body
portion (1) of the depressurizers (10, 11) is formed a de-

pressurizing communication hole (1B) communicating
with a hydrogen gas passage (1A); a plug (2) that can
be inserted into the depressurizing communication hole
(1B) is mounted; and on the depressurizing communica-
tion hole (1B) and the plug(2) are formed tapered portions
(a pin tapered portion 2B of the plug 2 and a tapered
portion 1BB of the depressurizing communication hole
1B) with complementary shapes.



EP 3 333 473 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to a depressuriz-
ing mechanism for flowing out high pressure gas (hydro-
gen for instance) from a piping (a filling hose mounted
on a hydrogen filling apparatus, for instance) at a small
flow rate.

Description of the Related Art

[0002] For example, to a vehicle using hydrogen gas
as fuel, at a hydrogen filling station with a hydrogen filling
apparatus is filled hydrogen after a filling nozzle and a
vehicle side filling port (receptacle) are connected with
each other. To the hydrogen filling apparatus is connect-
ed a filling hose having the filling nozzle at its end. Here,
the filling by the hydrogen filling apparatus is performed
while being controlled depending on the maximum using
pressure of a hydrogen tank mounted in a vehicle. The
applicant has proposed a hydrogen filling apparatus (re-
fer to Japanese patent publication No. 2014-109350 ga-
zette, for example), and the device is effective.
[0003] In the hydrogen filling station, when a vehicle
runs to pull the filling hose while hydrogen is filled, the
hydrogen filling apparatus falls, and devices are broken
to inject hydrogen gas, so that it becomes dangerous
condition. Then, a safety joint that separates when a ten-
sile load more than a predetermined value is applied to
the filling hose is mounted to divide the filling hose and
the filling nozzle from the hydrogen filling apparatus,
which prevents the hydrogen filling apparatus from falling
and the devices from being broken. Here, when the safety
joint separates, a shut-off valve in the safety joint imme-
diately works to prevent hydrogen from being injected
from the divided portions of the safety joint. In addition,
on the hydrogen filling apparatus main body side is
mounted a depressurizing mechanism, so that when the
safety joint separates, high pressure gas is prevented
from being rapidly injected.
[0004] However, in the conventional technique is not
mounted the depressurizing mechanism on the filling
nozzle or the filling hose. Then, when the safety joint
works (separates), high pressure hydrogen gas cannot
be removed from the filling hose on the vehicle side from
the safety joint, so that a condition that high pressure
hydrogen gas is filled in the filling hose is maintained.
Under the condition, when the filling hose is dragged by
a vehicle and a hole is formed on the filling hose, from
the hole injects high pressure hydrogen gas, and due to
momentum of the injection, the filling hose moves around
(the filling hose becomes uncontrollable), which may
damage a person and a vehicle. Therefore, it has been
desired to develop a mechanism for removing high pres-
sure hydrogen gas from the filling hose (for depressuriz-
ing the filling hose) after the safety joint works (separates)
at a small flow rate, such depressurizing mechanism has

not been proposed yet.

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] The present invention has been made in con-
sideration of the above problems in the prior art, and the
object thereof is to provide a depressurizer with a function
of depressurizing a filling hose that is divided from a filling
device when a safety device (or a safety joint) works (sep-
arates).

Means of Solving the Problems

[0006] Depressurizers (10, 11) according to the
present invention are characterized by being mounted to
a filling hose (21) for filling hydrogen from a hydrogen
filling apparatus (100) to a vehicle A.
[0007] It is preferable that the depressurizers (10, 11)
according to the present invention include: a main body
portion (1) in which a hydrogen gas passage (1A) is
formed, the main body portion (1) made of metal; a de-
pressurizing communication hole (1B) formed in the main
body portion (1), the depressurizing communication hole
(1B) communicating with the hydrogen gas passage
(1A); and a plug (2) capable of being inserted into the
depressurizing communication hole (1B), the plug (2)
made of metal, wherein tapered portions (a pin tapered
portion 2B of the plug (2), and a tapered portion 1BB of
the depressurizing communication hole (1B)) with com-
plementary shapes are formed on the depressurizing
communication hole (1B) and the plug (2). In addition, in
the present invention, it is preferable that the depressu-
rizers (10, 11) further include a relief circuit (1C) formed
in the main body portion (1), the relief circuit (1C) com-
municating with the depressurizing communication hole
(1B) and the relief circuit (1C) having an outlet at a posi-
tion apart from a spanner insertion hole of the plug (2).
[0008] In the present invention, it is preferable that a
length (L) of a hydrogen gas passage side end portion
(2A: a tip portion of a pin) of the plug (2) and a length
(HL) of a hydrogen gas passage side end portion (1BA:
a small diameter portion) of the depressurizing commu-
nication hole are long. Or in the present invention, it is
preferable that a rotation stopping pin insertion hole (1D)
is formed in the main body portion (1), the rotation stop-
ping pin insertion hole (1D) locating around the plug (2).

Effects of the Invention

[0009] With the present invention with the above con-
struction, the depressurizers (10, 11) are mounted to the
filling hose (21), so that when the safety joint (20) sepa-
rates, through the depressurizers (10, 11) can be flown
a high pressure hydrogen gas in the filling hose (21) at
a small flow rate outside the filling hose (21) (outside the
depressurizers 10, 11). Therefore, it is prevented that
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high pressure hydrogen gas rapidly injects, which pre-
vents the filling hose (21) from moving around (the filling
hose (21) becomes uncontrollable).
[0010] When the depressurizers (10, 11) according to
the present invention include a main body portion (1) in
which a hydrogen gas passage (1A) is formed, the main
body portion (1) made of metal; a depressurizing com-
munication hole (1B) formed in the main body portion (1),
the depressurizing communication hole (1B) communi-
cating with the hydrogen gas passage (1A); and a plug
(2) capable of being inserted into the depressurizing com-
munication hole (1B), the plug (2) made of metal, wherein
tapered portions (a pin tapered portion 2B of the plug (2),
and a tapered portion 1BB of the depressurizing commu-
nication hole (1B)) with complementary shapes are
formed on the depressurizing communication hole (1B)
and the plug (2), a portion where the tapered portion (2B:
pin tapered portion) of the plug (2) and the tapered portion
(1BB) of the depressurizing communication hole (1B)
contact with each other to constitute a metal seal, which
completely shuts off high pressure hydrogen gas flowing
in the hydrogen gas passage (1A). Then, at the depres-
surization, when the contact between the tapered portion
(2B; pin tapered portion) of the plug (2) and the tapered
portion (1BB) of the depressurizing communication hole
(1B) is released, a gap formed between an outer periph-
ery of a hydrogen passage side end portion (2A: a pin
end portion, diameter ϕ) of the plug (2) and an inner pe-
riphery of a hydrogen passage side end portion (1BA: a
small diameter portion, inner diameter d) of the depres-
surizing communication hole (1B) functions as an orifice
(cross section: (π/4)(d2-ϕ2), annular gap), and the gap
decreases pressure of high pressure hydrogen gas flow-
ing in the orifice, so that injection velocity of the hydrogen
gas flowing out of the depressurizers (10, 11) becomes
low, and it is prevented that the filling hose (21) moves
around, that is, the filling hose (21) is prevented from
becoming uncontrollable.
[0011] In addition, in the present invention, when a re-
lief circuit is formed in the main body portion, the relief
circuit communicating with the depressurizing communi-
cation hole and the relief circuit having an outlet at a
position apart from a spanner insertion hole of the plug,
even if a hexagonal rod spanner (S: hexagonal wrench)
is inserted into a hexagonal hole formed on an upper
portion of the plug (2) (2E: plug hexagonal hole) to rotate
the plug (2), and metals are contact with each other to
generate sparks, a position where the hydrogen gas
flows out of the relief circuit (1C) is apart from a position
where the sparks generate, so that a risk that the hydro-
gen gas ignites by the sparks becomes low, which im-
proves safety of the depressuriziers (10, 11)
[0012] In the present invention, when a length (L) of a
hydrogen passage side end portion (2A: a pin end por-
tion) of the plug (2) and a length (HL) of a hydrogen pas-
sage side end portion (1BA: a small diameter portion) of
the depressurizing communication hole (1B) are long
(Figs. 2 to 5), even if the hexagonal rod spanner (S: a

hexagonal wrench) is inserted into the plug hexagonal
hole 2E to excessively rotate the plug (2), there is little
possibility that the hydrogen passage side end portion
(2A: a pin end portion) of the plug (2) is completely de-
tached from the hydrogen passage side end portion
(1BA: a small diameter portion) of the depressurizing
communication hole (1B), and through the gap formed
between pin end portion 2A and the small diameter por-
tion 1BA flows the hydrogen gas, so that the gap functions
as an orifice, and pressure of the high pressure hydrogen
gas can be decreased. Therefore, it is not necessary to
suppress the excessive rotation of the hexagonal rod
spanner (S). On the other hand, in case that the length
(L) of the pin end portion 2A is short (Figs. 6 to 8), forming
a rotation stopping pin insertion hole (1D) for suppressing
rotation of the hexagonal rod spanner (S) and inserting
a rotation stopping pin (P) into rotation stopping pin in-
sertion hole (1D) suppress the excessive rotation of the
hexagonal rod spanner (S) when the hexagonal wrench
S is inserted into the plug hexagonal hole (2e) to rotate
the plug (2). As a result, it is prevented that the pin end
portion (2A) is detached from the small diameter portion
1BA, which prevents a cross section of the gap between
the pin end portion (2A) and the small diameter portion
(1BA) from becoming excessive. Then, it is maintained
that the orifice (cross section (π/4)(d2-ϕ2), annular gap)
functions so as to decrease pressure of the high pressure
hydrogen gas.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1 is an explanatory view showing an overview
according to the first embodiment of the present in-
vention;
Figure 2 is a cross sectional view of a depressurizer
according to the first embodiment;
Figure 3 shows a view from the arrow A in Fig. 2;
Figure 4 is a cross sectional view taken along the
line B-B in Fig. 3;
Figure 5 is a cross sectional view taken along the
line B-B in Fig. 3 showing a condition that a plug rises
to allow a hydrogen gas to flow into a relief circuit
from a hydrogen gas passage;
Figure 6 is a cross sectional view showing a depres-
surizer according to the second embodiment of the
present invention;
Figure 7 is a cross sectional view showing the de-
pressurizer according to the second embodiment in
a condition that a plug rises to allow a hydrogen gas
to flow into a relief circuit from a hydrogen gas pas-
sage; and
Figure 8 is a perspective view showing the depres-
surizer according to the second embodiment.
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DESCRIPTION OF THE EMBODIMENTS

[0014] Hereinafter, embodiments of the present inven-
tion will be explained with reference to attached draw-
ings. At first, the first embodiment of the present invention
will be explained with reference to Figs. 1 to 5. In Fig. 1,
to a vehicle side filling port (receptacle) 23 of a hydrogen
tank 24 of a vehicle A using hydrogen as fuel is connected
a filling nozzle 22. The filling nozzle 22 is mounted on an
end of a filling hose 21, and the filling hose 21 is con-
nected to a hydrogen filling apparatus 100. To the filling
hose 21 is mounted a safety joint 20, and the safety joint
20 has a function of separating when a tensile load more
than a predetermined value is applied to the filling hose
21.
[0015] A depressurizer 10 according to the first em-
bodiment is mounted to the filling hose 21 on the side of
the vehicle A from a separated safety joint 20. Here, the
safety joint 20 has been conventionally known, and at
the same time that the safety joint 20 separates a hydro-
gen gas passage (not shown) is shut off, so that through
the separated safety joint 20 does not inject high pressure
hydrogen gas. In addition, in the hydrogen filling appa-
ratus 100 is mounted a depressurizing mechanism (not
shown), and by the depressurizing mechanism is dis-
charged high pressure hydrogen gas through a region
on the hydrogen filling apparatus 100 side from the sep-
arated safety joint 20 at a small flow rate, so that on the
hydrogen filling apparatus 100 side does not occur an
inconvenient condition by injecting the high pressure hy-
drogen gas (an inconvenient condition that hose is get-
ting out of control, for instance). On the other hand, a
high pressure hydrogen gas in the filling hose 21 on the
vehicle A side from the separated safety joint 20 is flown
through the depressurizer 10 outside the filling hose 21
(outside the depressurizer 10) at a small flow rate. The
depressurizer 10 according to the first embodiment will
be explained in detail with reference to Figs. 2 to 5.
[0016] In Fig. 2, the depressurizer 10 includes a metal
main body portion 1 with a cuboid shape (including a
projecting portion 1E described later), and a metal plug
2, and the plug 2 is constituted to engage with (be
screwed to) a depressurizing communication hole 1B of
the main body portion 1. In Fig. 2, on the left side of the
main body portion 1 is formed a projecting portion 1E,
and into the projecting portion 1E is inserted the filling
hose 21 on the vehicle A side (refer to Fig. 1: filling hose
21 with the filling nozzle 22). On the other hand, in Fig.
2, on the right side of the main body portion 1 is formed
a concaved portion 1F, and into the concaved portion 1F
is inserted the filling hose 21 on the filling device 100
(refer to Fig. 1) side. Meanwhile, it is possible that the
projecting portion 1E is connected to the filling hose 21
on the filling device 100 side and the concaved portion
1F is connected to the filling hose 21 on the vehicle A
side. In Fig. 2, at a central portion of main body portion
1 in a vertical direction is formed a hydrogen gas passage
1A, and the hydrogen gas passage 1A communicates

the projecting portion 1E with the concaved portion 1F.
[0017] In Fig .2, the depressurizing communication
hole 1B communicating with the hydrogen gas passage
1A is formed to extend in a vertical direction. The depres-
surizing communication hole 1B communicates from an
upper surface 1G of the main body portion 1 with the
hydrogen gas passage 1A, and with the depressurizing
communication hole 1B communicates a relief circuit 1C
(refer to Figs. 4 and 5: not shown in Fig. 2). As described
below, cross section of the relief circuit 1C is set to be
sufficiently small so as to generate a sufficient pressure
loss in a hydrogen gas flowing on the bottom thereof. To
the depressurizing communication hole 1B is fitted the
plug 2 (though engaging or screwing), and as shown in
Fig. 4, engaging the plug 2 with the depressurizing com-
munication hole 1B shuts off the relief circuit 1C from the
hydrogen gas passage 1A.
[0018] In Fig. 2, the depressurizing communication
hole 1B is constituted of: a small diameter portion 1BA
communicating with the hydrogen gas passage 1A; a ta-
pered portion 1BB whose diameter is increasing upward
from the small diameter portion 1BA; the first middle di-
ameter portion 1BC extending upward from the tapered
portion 1BB; the second middle diameter portion 1BD
above the first middle diameter portion 1BC; and a female
screw portion 1BE communicating with the upper surface
1G. The plug 2 is constituted of: a pin end portion 2A
whose diameter at the lower end portion is the smallest,
a pin tapered portion 2B whose diameter is increasing
upward from the pin end portion 2A; a pin middle diameter
portion 2C extending upward from the pin tapered portion
2B, and a male screw portion 2D locating above the pin
middle diameter portion 2C and having a male screw on
the outer periphery thereof.
[0019] When the plug 2 is fitted to the depressurizing
communication hole 1B, the pin end portion 2A of the
plug 2 is inserted into the small diameter portion 1BA of
the depressurizing communication hole 1B. In Fig. 5, di-
ameter of the pin end portion 2A is shown as symbol "ϕ",
and inner diameter of the small diameter portion 1BA of
the depressurizing communication hole 1B is shown as
symbol "d". Here, the diameter ϕ of the pin end portion
2A is set to be slightly smaller than the inner diameter d
of the small diameter portion 1BA of the depressurizing
communication hole 1B (ϕ<d).
[0020] As shown in Fig. 2, the pin tapered portion 2B
of the plug 2 and the tapered portion 1BB of the depres-
surizing communication hole 1B have complementary
shapes, and the pin tapered portion 2B of the plug 2 con-
tacts the tapered portion 1BB of the depressurizing com-
munication hole 1B. Here, the both of the plug 2 and the
main body portion 1 are made of metal, so that a portion
that the pin tapered portion 2B and the tapered portion
1BB contact with each other constitutes a so-called "met-
al seal". In Fig. 4, the metal seal portion exists near the
hydrogen gas passage 1A from the relief circuit 1C. Then,
by the metal seal portion that the pin tapered portion 2B
of the plug 2 and the tapered portion 1BB of the depres-
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surizing communication hole 1B contact with each other,
the relief circuit 1C is completely shut off from the hydro-
gen gas passage 1A.
[0021] In Fig. 2, on the first middle diameter portion
1BC and the second middle diameter portion 1BD of the
depressurizing communication hole 1B positions the pin
middle diameter portion 2C of the plug 2. Then, between
the pin middle diameter portion 2C and the second middle
diameter portion 1BD is disposed an O-ring 1H, and the
O-ring 1H is disposed on a step portion (shoulder portion)
forming a boundary between the first middle diameter
portion 1BC and the second middle diameter portion
1BD. The O-ring 1H has a function of preventing high
pressure hydrogen gas from injecting upward in Fig. 5
through a gap between the plug 2 and the depressurizing
communication hole 1B when the plug 2 sufficiently lifts
up from the depressurizing communication hole 1B (a
condition that engagement between the plug 2 and the
main body portion 1 is released: refer to Fig. 5). In other
words, under a condition shown in Fig. 2 (a condition that
the plug 2 is screwed to the depressurizing communica-
tion hole 1B and engagement therebetween is complete),
the O-ring 1H does not perform seal function. Because
the metal seal where the pin tapered portion 2B of the
plug 2 and the tapered portion 1BB of the depressurizing
communication hole 1B contact with each other shuts off
high pressure hydrogen gas flowing in the hydrogen gas
passage 1A.
[0022] As shown Fig, 2, on a region above the depres-
surizing communication hole 1B is formed the female
screw portion 1BE, and to the female screw portion 1BE
is screwed the male screw formed on the outer periphery
of the male screw portion 2D of the plug 2. In addition,
on an upper surface of the plug 2 is formed a hexagonal
hole 2E (a plug hexagonal hole). When the plug 2 is at-
tached to/detached from the depressurizing communica-
tion hole 1B, as shown in Fig. 8, the hexagonal rod span-
ner S (a hexagonal wrench) is inserted into the plug hex-
agonal hole 2E to be rotated. Meanwhile, the arrow C
shown in Fig. 8 shows the hydrogen filling apparatus side,
and the arrow D shows the vehicle side.
[0023] As shown in Fig. 3, on the upper surface 1G of
the main body portion 1, around the plug hexagonal hole
2E of the plug 2, rotation stopping pin insertion holes 1D
(six holes, for instance) are formed at equal intervals in
the circumferential direction. As shown in Fig. 8, for ex-
ample, under the condition that into one of the rotation
stopping pin insertion holes 1D is inserted a rotation stop-
ping pin P, when the hexagonal rod spanner S is inserted
into the plug hexagonal hole 2E to be rotated, the rotation
stopping pin P interferes with the hexagonal rod spanner
S, so that it is prevented that the hexagonal rod spanner
S excessively rotates. In case that the hexagonal rod
spanner S excessively rotates; the plug 2 is excessively
unfasten; and from the small diameter portion 1BA of the
depressurizing communication hole B is completely sep-
arated the pin end portion 2A of the plug 2, cross section
of the gap between the plug 2 and the depressurizing

communication hole B becomes excessively large, which
does not allow a sufficient pressure loss to be given to
the high pressure hydrogen gas. In contrast, when the
depressurizer 10 is constituted such that at least one of
the rotation stopping pin insertion holes 1D is formed and
the rotation stopping pin P interferes with the hexagonal
rod spanner S, it is prevented that cross section of the
gap between the plug 2 and the depressurizing commu-
nication hole 1B becomes excessively large. But, as de-
scribed below, in the first embodiment shown in Figs. 1
to 5 can be omitted the rotation stopping pin insertion
holes 1D.
[0024] As shown in Figs. 4 and 5, the depressurizing
communication hole 1B communicates with the relief cir-
cuit 1C in a region near a boundary between the tapered
portion 1BB and the first middle diameter portion 1BC.
As shown in Figs. 2 and 4, under a condition the plug 2
is completely screwed to the depressurizing communi-
cation hole 1B (a condition that hydrogen is filled without
separating the safety joint 20 (Fig. 1), for instance), the
pin tapered portion 2B and the tapered portion 1BB of
the depressurizing communication hole 1B contact with
each other to constitute the metal seal, so that high pres-
sure hydrogen gas flowing in the hydrogen gas passage
1A is completely shut off by the metal seal, and does not
flow in the relief circuit 1C.
[0025] On the other hand, when the filling hose 21 is
depressurized in case that the safety joint 20 separates
for example, as shown in Fig. 8, into the plug hexagonal
hole 2E is inserted the hexagonal rod spanner S, and
rotating the hexagonal rod spanner S in a depressurizing
direction (counterclockwise, for instance) releases
screwing between the female screw portion 1BE of the
depressurizing communication hole 1B and the male
screw portion 2D of the plug 2 to lift up the plug 2. By
lifting up the plug 2 (unfastening the screwing), the pin
tapered portion 2B and the tapered portion 1BB of the
depressurizing communication hole 1B are separated
from each other to release the metal seal.
[0026] A condition that the metal seal is released is
shown in Fig. 5. In Fig. 5, the diameter ϕ of the pin end
portion 2A is set to be slightly smaller than the inner di-
ameter d of the small diameter portion 1BA of the de-
pressurizing communication hole 1B (ϕ<d), and between
the outer periphery of the pin end portion 2A and the inner
periphery of the small diameter portion 1BA of the de-
pressurizing communication hole 1B is formed an annu-
lar gap whose cross section is (π/4)(d2-ϕ2). At the de-
pressurization, through the annular gap flows a high pres-
sure hydrogen gas filling in the hydrogen gas passage
1A into the relief circuit 1C, and through the relief circuit
1C flows the high pressure hydrogen gas outside the
depressurizer 10 (outside the filling hose) as shown by
the arrow O. In addition, a hydrogen gas trying to inject
upward in Fig. 5 not to flow in the relief circuit 1C is sealed
by the O-ring 1H arranged on the second middle diameter
portion 1BD.
[0027] Here, the difference between the diameter ϕ of
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the pin end portion 2A and the inner diameter d of the
small diameter portion 1BA of the depressurizing com-
munication hole 1B is considerably small, so that the
cross section (π/4)(d2-ϕ2) of the gap (annular gap be-
tween the outer periphery of the pin end portion 2A and
the inner periphery of the small diameter portion 1BA of
the depressurizing communication hole 1B) is much
smaller in contrast with the cross section (π/4)d2 of the
small diameter portion 1BA of the depressurizing com-
munication hole 1B. Therefore, the annular gap whose
cross section is (π/4)(d2-ϕ2) functions as an orifice, and
a large pressure loss generates in the high pressure hy-
drogen gas flowing in the orifice. In addition to that, the
cross section of the relief circuit 1C is also small, which
causes a pressure loss of the hydrogen gas in the relief
circuit 1C also. As a result, injection velocity of the hy-
drogen gas flowing out of the relief circuit 1C (the arrow
O) becomes low, which prevents that the filling hose 21
(Fig. 1) to which the depressurizer 10 is mounted moves
around, that is, getting out of control by the hydrogen gas
flowing out of the relief circuit 1C.
[0028] Here, both of the plug 2 and the hexagonal rod
spanner S are made of metal, so that there is a possibility
that sparks generate when the hexagonal rod spanner S
is inserted into the plug hexagonal hole 2E to be rotated.
In addition, when the rotation stopping pin P shown in
Fig. 8 is mounted, there is a possibility that sparks gen-
erate when the hexagonal rod spanner S contacts the
rotation stopping pin P. In contrast, in the first embodi-
ment, as clearly shown in Figs. 4 and 5 is formed a hy-
drogen gas outlet of the relief circuit 1C at a position apart
from the plug hexagonal hole 2E. As a result, a position
where a hydrogen gas flows out of the relief circuit 1C is
apart from a position where sparks generate by contact-
ing metals with each other (the upper surface 1G of the
main body portion 1), so that there is little possibility that
flammable hydrogen gas ignites through the sparks, and
it is safe around the depressurizer 10.
[0029] In the first embodiment, as shown in Fig. 4 for
example, when the plug 2 is completely screwed to the
depressurizing communication hole 1B, the length L of
the pin end portion 2A (a vertical length in Fig. 4) and the
length HL of the small diameter portion 1BA of the de-
pressurizing communication hole 1B (vertical length in
Fig. 4) are comparatively long, and the insertion length
LW (a vertical length shown in Fig. 4) of the pin end por-
tion 2A into the small diameter portion 1BA of the depres-
surizing communication hole 1B is comparatively long
also. Therefore, when into the plug hexagonal hole 2E
is inserted the hexagonal rod spanner S to be rotated,
even if the hexagonal rod spanner S is excessively ro-
tated, there is little possibility that from the small diameter
portion 1BA of the depressurizing communication hole
1B is completely detached the pin end portion 2A, so that
a condition that the hydrogen gas flows through the an-
nular gap between the small diameter portion 1BA and
the pin end portion 2A, that is, the gap whose cross sec-
tion is (π/4)(d2-ϕ2) is maintained, and the annular gap

functions as an orifice, and a pressure loss can be given
to the high pressure hydrogen gas. Therefore, in the first
embodiment, it is unnecessary to suppress the excessive
rotation of the hexagonal rod spanner S, and the rotation
stopping pin P and the rotation stopping pin insertion hole
1D can be omitted.
[0030] With the first embodiment shown in Figs. 1 to
5, the depressurizer 10 is mounted to the filling hose 21,
and under a condition that the main body portion 1 and
the plug 2 engage with each other, the portion that the
pin tapered portion 2B and the tapered portion 1BB of
the depressurizing communication hole 1B contact with
each other to constitute a metal seal, so that it can be
completely shut off that the high pressure hydrogen gas
flowing in the hydrogen gas passage 1A flows into the
depressurizing communication hole 1B. At the depres-
surization, when the engagement between the plug 2 and
the depressurizing communication hole 1B is released,
the gap (cross section(π/4)(d2-ϕ2), annular gap) formed
between the outer periphery of the hydrogen passage
side end portion 2A (pin end portion) of the plug 2 and
the inner periphery of the hydrogen passage side end
portion 1BA (small diameter portion) of the depressuriz-
ing communication hole 1B functions as an orifice, so
that a pressure loss generates in the high pressure hy-
drogen gas flowing in the orifice. Further, since the cross
section of the relief circuit 1C is small, when the hydrogen
gas flows in the relief circuit 1C, a pressure loss gener-
ates in the hydrogen gas. Then, injection velocity of the
hydrogen gas (the arrow O shown in Fig. 5) flowing out
of the depressurizer 10 (relief circuit 1C) becomes slow
to prevent the filling hose 21 to which the depressurizer
10 is mounted from moving around, that is, getting out
of control.
[0031] In addition, in the first embodiment, since the
hydrogen gas outlet of the relief circuit 1C is formed at a
position apart from the area above the plug 2, even if
sparks generate when into the plug hexagonal hole 2E
is inserted the hexagonal rod spanner S, a position where
flammable hydrogen gas flows out (the arrow O shown
in Fig. 5) is separated from a position where sparks gen-
erate, so that there is little possibility that hydrogen gas
ignites due to the sparks, and it is safe around the de-
pressurizer 10.
[0032] Further, in the first embodiment, since the
length L of the pin end portion 2A of the plug 2 and the
length HL of the small diameter portion 1BA of the de-
pressurizing communication hole 1B are long, even if into
the plug hexagonal hole 2E above the plug is inserted
the hexagonal rod spanner S to be rotated excessively,
there is little possibility that the pin end portion 2A of the
plug 2 completely detaches from the small diameter por-
tion 1BA of the depressurizing communication hole 1B,
and the gap between the pin end portion 2A of the plug
2 and the small diameter portion 1BA of the depressu-
rizing communication hole 1B (cross section(π/4)(d2-ϕ2),
annular gap) is maintained, and by the function of the
gap as an orifice, a pressure loss generates in the hy-
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drogen gas. Therefore, excessively rotating the hexag-
onal rod spanner S does not cause any inconvenience,
and it is unnecessary to mount the rotation stopping pin
insertion hole 1D on the main body portion 1 of the de-
pressurizer 10, in addition, there is no need to insert the
rotation stopping pin P thereto.
[0033] In addition, in the first embodiment shown in the
drawings, between the pin middle diameter portion 2C
of the plug 2 and the second middle diameter portion
1BD of the depressurizing communication hole 1B is ar-
ranged the O-ring 1H. When the engagement between
the plug 2 and the depressurizing communication hole
1B is released (refer to Fig. 5), even if a high pressure
hydrogen gas tries to inject from the gap between the
plug 2 and the depressurizing communication hole 1B
upward in Fig. 5 without flowing in the relief circuit 1C, it
can be prevented by the O-ring 1H.
[0034] Next, the second embodiment of the present
invention will be explained with reference to Figs. 6 to 8.
In a depressurizer 11 according to the second embodi-
ment, as clearly shown in Figs. 6 and 7, the length L (a
vertical length in Fig. 7) of the pin end portion 2A of the
plug 2 is clearly shorter than that shown in Fig. 4 (in the
first embodiment), and the insertion length LW (a vertical
length in Fig. 6) of the pin end portion 2A into the small
diameter portion 1BA is also shorter. At a depressuriza-
tion shown in Fig. 7, when into the plug hexagonal hole
2E is inserted the hexagonal rod spanner S to be exces-
sively rotated, from the small diameter portion 1BA of the
depressurizing communication hole 1B completely de-
taches the pin end portion 2A of the plug 2, and the cross
section of the gap between the depressurizing commu-
nication hole B and the plug 2 enlarges, which does not
function as an orifice. As a result, pressure loss gener-
ating in the high pressure hydrogen gas that remains in
the hydrogen gas passage 1A becomes small, which
causes velocity of the high pressure hydrogen gas flow-
ing out of the relief circuit 1C to be high.
[0035] Then, in the second embodiment, as shown in
Fig. 8, it is essential that on the upper surface 1G of the
main body portion 1 is formed the rotation stopping pin
insertion hole 1D to insert the rotation stopping pin P for
suppressing rotation of the hexagonal rod spanner S. In
other words, by the rotation stopping pin P is suppressed
an excessive rotation of the hexagonal rod spanner S,
and the gap between the pin end portion 2A of the plug
2 and the small diameter portion 1BA of the depressu-
rizing communication hole 1B is maintained as an annu-
lar one whose cross section is (π/4)(d2-ϕ2), and the gap
provides a function of generating a pressure loss in hy-
drogen gas as an orifice. Not illustrated, in addition to the
length L (a vertical length in Fig. 7) of the pin end portion
2A of the plug 2, the length HL (a vertical length in Fig.
7) of the small diameter portion 1BA of the depressurizing
communication hole 1B can be set to be short, and in
this case, it is essential that the rotation stopping pin in-
sertion hole 1D is formed to insert the rotation stopping
pin P thereto.

[0036] In Figs. 6 and 7, to members corresponding to
those shown in Figs. 1 to 5 are attached the same nu-
merals as those in Figs. 1 to 5. Other construction and
action effect of the second embodiment shown in Figs.
6 to 8 are the same as those of the first embodiment.
[0037] Since the embodiments shown in the drawings
are merely examples, and the embodiments do not limit
the technical scope of the present invention. Description
of the Reference Numerals

1 main body portion (of depressurizer)
1A hydrogen gas passage
1B depressurizing communication hole
1BA small diameter portion
1BB tapered portion
1C relief circuit
1D rotation stopping pin insertion hole
2 plug
2A pin end portion
2B pin tapered portion
10, 11 depressurizers
20 safety joint
21 filling hose
100 hydrogen filing apparatus
HL length of small diameter portion of depressurizing
communication hole
L length of pin end portion of plug
LW insertion length of pin end portion into small di-
ameter portion
P rotation stopping pin
S hexagonal rod spanner

Claims

1. A depressurizer mounted to a filling hose for filling
hydrogen from a hydrogen filling apparatus to a ve-
hicle.

2. The depressurizer as claimed in claim 1 comprising:

a main body portion in which a hydrogen gas
passage is formed, said main body portion made
of metal;
a depressurizing communication hole formed in
the main body portion, said depressurizing com-
munication hole communicating with the hydro-
gen gas passage; and
a plug capable of being inserted into the depres-
surizing communication hole, said plug made of
metal,
wherein tapered portions with complementary
shapes are formed on the depressurizing com-
munication hole and the plug.

3. The depressurizer as claimed in claim 2 further com-
prising a relief circuit formed in the main body portion,
said relief circuit communicating with the depressu-
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rizing communication hole and the relief circuit hav-
ing an outlet at a position apart from a spanner in-
sertion hole of the plug.

4. The depressurizer as claimed in claim 2 or 3, wherein
a length of a hydrogen gas passage side end portion
of the plug and a length of a hydrogen gas passage
side end portion of the depressurizing communica-
tion hole are long.

5. The depressurizer as claimed in claim 2 or 3 further
comprising a rotation stopping pin insertion hole
formed in the main body portion, said rotation stop-
ping pin insertion hole locating around the plug.
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