[Name of the Document] Specification

[Title of the Invention] Injection head having silencing function for gas-
type fire extinguisher

[Technical Field]

[0001]

The present invention relates to a gas-type fire extinguisher using a
fire-extinguishing gas such as nitrogen, carbon dioxide, or fluorine
compound, and more particularly to an injection head installed on a
ceiling or wall for releasing fire-extinguishing gas to a fire-extinguishing
area, and specifically to an injection head having a silencing function for
gas-type fire extinguisher capable of reducing noise generated at the time
of emission of fire-extinguishing gas.

[Prior Art]
[0002]

In a gas-type fire extinguisher using a fire-extinguishing gas such as
nitrogen, carbon dioxide, or fluorine compound, when the gas-type fire
extinguisher is put in operation for extinguishing a fire, the fire-
extinguishing gas is released so that the fire-extinguishing gas
concentration in the fire-extinguishing area may reach a fire-extinguishing
concentration within about a minute (about 10 seconds in the case of fire-
extinguishing gas of fluorine compound).

[0003]

At this time, the fire-extinguishing gas is released from an injection
head installed in a ceiling or wall for releasing fire-extinguishing gas to a
fire-extinguishing area, but the injection head for a gas-type fire
extinguisher includes, as shown in Fig. 13 (a), an orifice 20 at an outlet of
an injection head 10A connected to a piping 40 for supplying a fire-
extinguishing gas, for releasing the fire-extinguishing gas to a fire-
extinguishing area from the orifice 20, or includes, as shown in Fig. 13 (b),

an orifice 20 and a conical deflector (deflecting member) 50 at an outlet of



an injection head 10B connected to a piping 40 for supplying a fire-
extinguishing gas, for releasing the fire-extinguishing gas released from
the orifice to a fire-extinguishing area by deflecting by the deflector
(deflecting member) 50, or further includes, as shown in Fig. 13 (¢), an
orifice (not shown) and a conical tubular horn (dispersion member) 60 at
an outlet of an injection head 10C, for releasing the fire-extinguishing gas
to the fire-extinguishing area by diffusing by the horn (diffusion member)
60, which have been used conventionally.

[0004]

Thus, the conventional gas-type fire extinguisher injection heads
10A, 10B, and 10C are designed to release a same amount of fire-
extinguishing gas from individual injection heads usually installed in a
plurality in the fire-extinguishing area, and therefore the flow rate of fire-
extinguishing gas released from the injection heads is limited by the
orifice 20, and hence at the time of emission of fire-extinguishing gas
from the injection heads, noise of high level (specifically noise of over
about 120 dB) 1s generated.

[0005]

At the time of operation of the gas-type fire extinguisher, it is
supposed no one exits in the fire-extinguishing area, conventionally, no
problem has been considered about the noise (vibration) generated at the
time of emission of fire-extinguishing gas, and no countermeasures have
been taken.

[0006]

Recently, however, in consideration of the case some one 1s left
over in the fire-extinguishing area at the time of operation of the gas-type
fire extinguisher, or adverse effects on the surrounding people of the noise
source at the time of emission of fire-extinguishing gas from the injection
heads, and the possibility noise (vibration) causing troubles in the

precision machines such as information communication devices, it has
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been proposed to reduce the noise generated at the time of emission of
fire-extingnishing gas (see, for example, patent literature 1 to 3).
[Prior Art Literature]

|Patent Literature]

[0007]

[Patent Literature 1] Japanese Patent Application Laid-Open No.
2011-115255

[Patent Literature 2] Japanese Patent Application Laid-Open No.
2011-125673

[Patent Literature 3] Japanese Patent Application Laid-Open No.
2011-255152
[Summary of the Invention]

[Problems to Be Solved by the Invention]
[0008]

Therefore, in order to solve the problems caused by noise (including
vibration) (hereinafter simply called noise) generated at the time of
emission of fire-extinguishing gas from the injection heads, among the
above technologies, the technology disclosed in patent literature 1 is
intended to match the starting timing of the fire extinguisher and the avoid
remedy timing for preventing malfunction of the ICT device due to
starting of the fire extinguisher when starting up the fire extinguisher, and
it 1s not intended to lower the noise level.

On the other hand, the technologies disclosed in patent literature 2
and 3 is intended to lower the noise level, but a large size is needed for
injection heads, there are problems in the aspects of limitation of place of
installation and the cost increase.

[0009]

In this kind of injection heads, moreover, a large injection reaction

of the fire-extinguishing gas is applied to the injection heads at the time of

release of fire-extinguishing gas, a sufficient supporting force is needed in
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the structure for accommodating the injection heads and pipes, and in this
aspect, too, there are problems in the limitation of place of installation and
the cost increase.

[0010]

The invention is devised in the light of the problems of the
conventional gas type fire-extinguisher injection heads, and it is hence a
primary object thereof to present a gas-type fire-extinguisher injection
head by using small-sized injection heads, capable of enhancing the noise
reducing rate, and suppressing the injection pressure of {ire-extinguishing
gas applied to the injection heads at the time of emission of fire-
extinguishing gas.

[Means for Solving the Problems]
[0011]

To achieve the object, a first aspect of the invention relates to an
injection head having a silencing function for gas-type fire extinguisher,
more particularly to an injection head having silencing means installed for
releasing a fire-extinguishing gas in a fire-extinguishing area in the gas
type fire extinguisher using a fire-extinguishing gas, in which the
silencing means is composed of silencing members of block shapes made
of a porous material capable of passing a gas disposed at an outlet of the
orifice, and a one-side end face of the silencing member is disposed in
contact with the injector head main body, and a peripheral face and an
other-side end face of the silencing member are opened to the atmosphere
except for the portion contacting with a ring member for fixing the
silencing member to the injection head main body by way of a bolt.
[0012]

In this case, the bolt penetrates through the inside of the silencing
member and is screwed into the injection head main body.

[0013]

The portion of the silencing member through which the bolt
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penetrates can be formed in a shape swollen to the outer peripheral side
than other positions.
[0014]

In the injection head main body contacting with one-side end face
of the silencing member, an orifice plate forming an orifice may be
disposed detachably.

[0015]

The small-end side of the orifice may face the silencing member.
[0016]

The diameter of pores of the silencing member porous material for
composing the silencing member may be formed smaller in a direction of
passing of the gas.

[0017]

Injection reaction F of fire-extinguishing gas applied on the
injection head at the time of emission of fire-extinguishing gas and flow
rate QQ of the fire-extinguishing gas released from the injection head may
be adjusted to satisfy the relation of formula 1 and formula 2.

F(kgf)= A(kgf min/m*} Q(m*/min) -+« (formula 1)

Alkgf min/m"=0.2 -+ (formula 2)

[0018]

To achieve the object, a second aspect of the invention relates to an
injection head having a silencing function for gas-type fire extinguisher,
more particularly to an injection head having silencing means installed for
releasing a fire-extinguishing gas in a fire-extinguishing area in the gas
type fire extinguisher using a fire-extinguishing gas, in which the
silencing means is composed of silencing members of block shapes made
of a porous material capable of passing a gas disposed at an outlet of the
orifice, and a one-side end face of the silencing member released to the
atmosphere is supported on an injection head main body by way of a bolt

contacting with a ring member contacting with a peripheral portion of the
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end face and a bolt contacting with a central part of the end face.
10019]

In this case, an orifice plate forming an orifice is detachably
disposed in an injection head main body contacting with an other-side end
face of the silencing member, and the bolt is screwed nto the orifice plate.
[0020]

The small-end side of the orifice may face the silencing member.
[0021]

The diameter of pores of the silencing member porous material for
composing the silencing member may be formed smaller in a direction of
passing of the gas.
| Effects of the Invention]

[0022]

According to the injection head having the silencing function for the
gas-type fire extinguisher of the present invention, the silencing means is
composed of silencing members of block shapes made of a porous
material capable of passing a gas disposed at an outlet of the orifice, and a
one-side end face of the silencing member is disposed in contact with the
injection head main body, and a peripheral portion and an other-end face
of the silencing member are released to the atmosphere except for the
portion contacting with a ring member fixing the silencing member to the
injection head main body by way of a bolt, and therefore the emission area
of fire-extinguishing gas released to the atmosphere of the silencing
member is increased, and the noise reduction rate is higher, and moreover
the injection reaction of fire-extinguishing gas applied to the injection
head at the time of emission of fire-extinguishing gas is canceled by the
portion of the fire-extinguishing gas emitted from the surrounding of the
silencing member in the injection head unit, and can be decreased. As a
result, the injection head can be reduced in size, and the required

supporting force of the building accommodating the piping system
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including the injection head can be reduced, and the problems of
limitations of place of installation and the cost increase can be eliminated,
[0023]

The bolt penetrates through the inside of the silencing member and
is screwed into the injection head main body, and therefore the emission
area of fire-extinguishing gas released to the atmosphere of the silencing
member is increased more, and the noise reduction rate can be heightened,
and it is also effective to suppress generation of noise caused by
interference of the released fire-extinguishing gas with the bolt.

[0024]

The portion of the silencing member through which the bolt
penetrates are formed in a shape swollen to the outer peripheral side than
other positions, and therefore the emission area of fire-extinguishing gas
released to the atmosphere of the silencing member is increased more, and
the noise reduction rate can be heightened.

[0025]

In the injection head main body contacting with one-side end face
of the silencing member, an orifice plate forming an orifice is disposed
detachably, and therefore the orifice plate forming plural types of orifices
can be selected depending on the condition.

[0026]

The small-end side of the orifice faces the silencing member, and
therefore the fire-extinguishing gas can be distributed uniformly from the
central part of the silencing member to the peripheral parts, and the noise
generated in the emission zone of fire-extinguishing gas can be made
uniform, and together the noise reduction rate can be heightened further.
[0027]

The diameter of pores of the porous material is formed smaller in a
direction of passing of the gas, and therefore the fire-extinguishing gas is

emitted uniformly from parts of the silencing member, and the noise
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generated in the emission zone of fire-extinguishing gas can be made
uniform, and together the noise reduction rate can be heightened further.
[0028]

Injection reaction ¥ of fire-extinguishing gas applied on the
injection head at the time of emission of fire-extinguishing gas and flow
rate Q of the fire-extinguishing gas released from the injection head can be
adjusted to satisfy the relation of formula 1 and formula 2, and therefore
the required supporting force of the building accommodating the piping
system including the injection head can be reduced, and the problems of
limitations of place of installation and the cost increase can be eliminated.
[0029]

According to the injection head having a silencing function for gas-
type fire extinguisher of the present invention, the silencing means is
composed of silencing members of block shapes made of a porous
material capable of passing a gas disposed at an outlet of the orifice, and a
one-side end face of the silencing member released to the atmosphere is
supported on an injection head main body by way of a bolt contacting
with a ring member contacting with a peripheral portion of the end face
and a bolt contacting with a central part of the end face, and therefore the
silencing member can be firmly strained and supported on the injection
head main body, and the passing resistance of the fire-extinguishing gas |
large, and the silencing member high in silencing performance per unit
volume can be used, and the noise reduction rate is enhanced. As a result,
the injection head can be reduced in size, and the problems of limitations
of place of installation and the cost increase can be eliminated.

[0030]

An orifice plate forming an orifice is detachably disposed in an
injection head main body contacting with an other-side end face of the
silencing member, and the bolt is screwed into the orifice plate, and

therefore the orifice plate forming plural types of orifices can be selected
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depending on the condition.
[0031]

The small-end side of the orifice faces the silencing member, and
therefore the fire-extinguishing gas can be distributed uniformly from the
central part of the silencing member to the peripheral parts, and the noise
generated in the emission zone of fire-extinguishing gas can be made
uniform, and together the noise reduction rate can be heightened further.
[0032]

The diameter of pores of the silencing member porous material for
forming the silencing member is formed smaller in a direction of passing
of the gas, and therefore the fire-extinguishing gas is emitted uniformly
from parts of the silencing member, and the noise generated in the
emission zone of fire-extinguishing gas can be made uniform, and
together the noise reduction rate can be heightened further.
| Brief Description of the Drawings]

[0033]

Fig. 1 is a perspective view as seen obliquely from bottom showing
a first embodiment of an injection head having a silencing function for
gas-type fire extinguisher of the present invention.

Fig. 2 is a front view of the same.

Fig. 3 is a left side view of the same.

Fig. 4 is a plan view of the same.

Fig. 5 is a bottom view of the same.

Fig. 6 is an X-X sectional view of Fig. 4.

Fig. 7 is a graph showing the relation between injection reaction F
of fire-extinguishing gas applied to the mjection head when fire-
extinguishing gas is released, and flow rate of fire-extinguishing gas
released from the injection head.

Fig. 8 is a front view of a second embodiment of an injection head

having a silencing function for gas-type fire extinguisher of the present
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invention.

Fig. 0 is a left side view of the same.

Fig. 10 is s plan view of the same.

Fig. 11 is a bottom view of the same.

Fig. 12 is an X-X sectional view of Fig. 10.

Fig. 13 is an explanatory diagram of an injection head for a
conventional gas-type fire extinguisher.

Fig. 14 is a perspective view as seen obliquely from bottom
showing a third embodiment of an injection head having a silencing
function for gas-type fire extinguisher of the present invention.

Fig. 15 is a front view of the same.

Fig. 16 is a back side view of the same.

Fig. 17 1s a left side view of the same.

Fig. 18 is a right side view of the same.

Fig. 19 is a plan view of the same.

Fig. 20 is a bottom view of the same.

Fig. 21 is an X-X sectional view of Fig. 19.

[Best Mode for Carrying Out the Invention]
[0034]

An embodiment of an injection head having a silencing function for
a gas-type fire extinguisher of the present invention is described below by
reference to the accompanying drawings.

[0035]

Fig. 1 to Fig. 6 show a first embodiment of an injection head having
a silencing function for a gas-type fire extinguisher of the present
invention.

[0036]

The injection head 1 having a silencing function for a gas-type fire

extinguisher is an injection head installed for releasing a fire-

extinguishing gas to a fire-extinguishing area in the gas-type fire
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extinguisher using a fire-extinguishing gas, and includes an injection head
main body 2 connected to a piping (not shown) for supplying an fire-
extinguishing gas, an orifice plate 3 forming a plurality of orifices 31
detachably disposed on steps 21 formed in an internal space of the
injection head main body 2, a silencing member 4 of block shapes formed
of a porous material capable of passing a gas disposed at outlet of orifices
31, and a ring member 6 for fixing the silencing member 4 to the injection
head main body 2 by way of bolts 5.

[0037]

In this case, the orifice plate 3 forming the plurality of orifices 3 is
disposed on the steps 21 formed in the internal space of the injection head
main body 2, for example, by way of threads formed in the periphery of
the step 21 and the orifice plate 3, and is hence detachable, and the orifice
plate 3 forming plural types of the orifices 31 can be selected according to
the condition of the place of installation or the like.

Instead, by omitting the orifice plate 3, as shown in a second
embodiment below, the orifices can be directly formed in the injection
head main body 2.

[0038]

The orifices 31 are preferably formed oppositely to the silencing
member 4 at the small-end side 31a of the orifices 31.

Hence, by disiributing the fire-extinguishing gas uniformly {rom the
central parts of the silencing member 4 toward peripheral parts, the noise
generated in the emission area of the fire-extinguishing gas can be made
uniform, and the noise reduction rate can be further increased.

[0039]

The silencing member 4 of block shapes formed on a porous
material is an integral structure, or may be formed in split structures, as
shown in the embodiment, composed of a central member 41, a peripheral

member 42, and end members 43 for covering the end faces of the central
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member 41 and the peripheral member 42.
[0040]

The porous material composing the silencing member 4 is
preferably a sinter made of an inorganic material (metal, oxide of metal,
hydroxide of metal, and others) high in shape retaining performance.
[0041]

The pore diameter of pores of the porous material composing the
silencing member 4 is made of a generally homogeneous material, or a
material changed in the pas passing direction, or more particularly a
material reduced in the gas passing direction, and for example, in this
embodiment, it is made of a material becoming smaller in the pore
diameter of the pores of the peripheral material 42 and the end face
material 43, than the pore diameter of pores of the central material.

Thus, the pore diameter of pores of the porous material composing
the silencing member 4 is made smaller in the gas passing direction, and
by releasing the fire-extinguishing gas uniformly from the parts of the
silencing member 4, so that the noise generated from the emission area of
the fire-extinguishing gas can be made uniform, and the noise reduction
rate can be further enhanced.

[0042]

The silencing member 4, whether in integral structure or in split
structure, is disposed so that the one-end side of the silencing member 4
may contact with the injection head main body 2 (possibly including the
orifice plate 3 in this embodiment), and the peripheral parts and other-end
side face of the silencing member 4 are opened to the atmosphere, except
for the portion contacting with the ring members 6 for fixing the silencing
member 4 to the injection head main body 2 by way of the bolts 5.

As a result, it is possible to increase the emission area of the fire-
extinguishing gas to be released to the atmosphere of the silencing

member 4, and moreover the injection reaction of fire-extinguishing gas
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applied to the injection head 1 at the time of emission of fire-
extinguishing gas is canceled by the portion of the fire-extinguishing gas
emitted from the surrounding of the silencing member 4 in the injection
head 1, and can be decreased.

[0043]

In this case, the bolt 5 penetrates through the silencing member 4, or
in this embodiment, the inside of the peripheral member 42 and the end-
face member 43, and is screwed into the injection head main body 2, and
therefore the silencing member 4 is facing the orifice plate 43, and is fixed
and integrated to the injection head main body 2.

As aresult, it is possible to increase further the emission area of the
fire-extinguishing gas to be released to the atmosphere of the silencing
member 4, and the noise reduction rate can be enhanced, and generation of
noise due to interference of the released fire-extinguishing gas with the
bolt 5 can be prevented.

[0044]

In the embodiment, the position of the silencing member 4 through
which the bolt 5 penetrates, or in the embodiment, positions 42a, 43a of
the peripheral member 42 and end-face member 43 are formed in a shape
swollen to the outer peripheral side from the other positions.

As a result, moreover, it is possible to increase the emission area of
the fire-extinguishing gas to be released to the atmosphere of the silencing
member 4, and the noise reduction rate can be enhanced.

Still more, when the porous material for composing the stlencing
member 4 is formed by cutting out from a sinter plate, waste of the
material can be saved by forming into a shape of the embodiment (a
square-like shape).

[0045]
In the injection head 1 of the embodiment, injection reaction F of

fire-extinguishing gas applied on the injection head at the time of emission
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of fire-extinguishing gas and flow rate Q of the fire-extinguishing gas
released from the injection head are defined to satisfy the relation of
formula 1 and formula 2.

F(kgh) = A(kgf>min/m’)* Q(m*/min)  «++ (formula 1)

A(kgf min/m)=0.2  +++ (formula 2)

Where A is a constant determine by the type of the injection head
and the fire-extinguishing gas. The value of A is preferably 0.15 or less,
or more preferably 0.1 or less.

[0046]

Fig. 7 shows the relation between injection reaction F of fire-
extinguishing gas applied on the injection head at the time of emission of
fire-extinguishing gas and flow rate Q of the fire-extinguishing gas
released from the injection head, when measured by using nitrogen as fire-
extinguishing gas, in three types of injection head (injection head 1 of the
embodiment and injection heads 10A, 10B shown in Fig. 13 (a) and (b)).

Apparent from the results of measurements shown in Fig. 7, the
ijection head 1 of the embodiment is lowered in the magnitude of
injection reaction F of fire-extinguishing gas applied to the injection head
at the time of emission of fire-extinguishing gas to about 1/5 to 1/10, as
compared with the conventional injection head.

In the meantime, when carbon dioxide or fluorine compound is used
as the fire-extinguishing gas, the value of A is in a relation of nitrogen >
fluorine compound > carbon dioxide, but the tendency is same as in Fig. 7.

As a result, the required supporting force of the building
accommodating the piping system including the injection head | can be
decreased, and the problems of limitations of place of installation and cost
elevation can be solved.

[0047]
In the embodiment, the position of the silencing member 4 through

which the bolt 5 penetrates is formed in a shape swollen to the outer
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peripheral side from the other positions, but as shown in Fig. 8 to Fig. 12,
a uniform peripheral shape (cylindrical shape) may be formed as in the
second embodiment of the injection head having the silencing function for
gas-type fire extinguisher of the present invention.

Other structure and action of the injection head 1 of the second
embodiment are same as in the injection head of the first embodiment.
[0048]

Fig. 14 to Fig. 21 show a third embodiment of the injection head
having the silencing function for gas-type fire extinguisher of the present
invention.

[0049]

The injection head 101 having a silencing function for this gas-type
fire-extinguisher is an injection head installed for releasing a fire-
extinguishing gas to a fire-extinguishing area in a gas-type fire
extinguisher using a fire-extinguishing gas, and includes an injection head
main body 102 connected to a piping (not shown) for supplying a fire-
extinguishing gas, an orifice plate 103 forming a plurality of orifices 131
disposed detachably at step 121 formed in an internal space of this
injection head main body 102, a silencing member 104 of block shapes
made of a porous material capable of passing a gas disposed at outlets of
the orifices 131, a ring member 105 abutting against the peripheral edge of
one-side face released to the atmosphere of the silencing member 104 for
supporting the silencing member 104 to the injection head main body 102,
and a bolt 106 abutting against the central part of one-side end face
released to the atmosphere of the silencing member 104 for supporting the
silencing member 104 to the injection head main body 102.

00507

In this case, the orifice plate 103 forming a plurality of orifices 131

is detachably disposed in steps 121 formed in the internal space of the

injection head main body 102, for example, by way of screws formed in
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the peripheral surface of the steps 121 and the orifice plate 103.

As a result, the orifice plate 103 forming plural types of orifices 131
can be selected according to the conditions of the place of installation and
others.

In the meantime, by omitting the orifice plate 103, similar orifices
can be directly formed in the injection head main body 102 (not shown).
[0051]

Preferably, the orifices 131 are formed to face the silencing member
104 at the small-end side 131a of the orifices 131.

As aresult, the fire-extinguishing gas can be distributed uniformly
from the central parts of the silencing member 104 toward the peripheral
parts, and the noise generated near the emission position of the fire-
extinguishing gas can be made uniform, and the noise reduction rate is
higher.

[0052]

The silencing member 105 of block shapes made of a porous
material is formed in an integral structure, or, as in the case of this
embodiment, formed in a split structure consisting of an upstream side
member 141 and a downstream side member 142.

[0053]

The porous material composing the silencing member 104 is
preferably a sinter material of inorganic material high in shape retaining
performance {metal, oxide of meal, hydroxide of metal, etc.).

[0054]

The pore diameter of gaps in the porous material composing the
silencing member 104 is composed of a homogenous material on the
whole, or a material changed in the gas passing direction, or more
specifically a material reduced in the gas passing direction, for example,
in the embodiment, it is made of a material smaller in the pore diameter of

gaps in the downstream side member 142 than the pore diameter of gaps
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in the upstream side member 141,

Thus, by setting the pore diameter of gaps in the porous material
composing the silencing member 104 to be smaller in the gas passing
direction, the fire-extinguishing gas can be released uniformly from the
parts of the silencing member 104, and the noise generated near the
emission position of the fire-extinguishing gas can be made uniform, and
the noise reduction rate is higher.

[0055]

The silencing member 104, whether in integral structure or split
structure, is disposed with the end face of other side of the silencing
member 104 (the opposite side of the side released to the atmosphere) in
contact with the injection head main body 102 (in this embodiment,
including the orifice plate 103), and the end face of one side of the
silencing member 104 (the side released to the atmosphere) being
supported on the injection head main body 102 by way of the ring member
105 contacting with the peripheral edge of this end face, and the bolts 106
contacting with the central parts of the end face.

In this case, the ring member 105 disposed detachably on the
injection head main body 102 by way of screws formed in the peripheral
surface of the injection head main body 102 and the ring member 105.

The downstream side member 142 composing the silencing member
104 formed in a larger diameter than the upstream side member 141, and
the outer peripheral edge of this downstream side member 142 fixed as
being held between the end face of the injection head main body 102 and
the peripheral edge of the ring member 105, and therefore the emission
area of the fire-extinguishing gas released to the atmosphere of the
silencing member (downstream side member 142) is further increased, and
the noise reduction rate can be heightened at the same time.

The bolts 106 are screwed into the orifice plate 103.

[0056]
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As a result, the silencing member 104 can be firmly restrained and
supported by the injection head main body 102, and it is possible to use
the silencing member 104 large in the passing resistance of fire-
extinguishing gas, and high in silencing performance per unit volume, and
the noise reduction rate is higher, hence the injection head 101 can be
reduced in size, and the problems of limitations of place of installation or
cost increase can be solved.

[0057]

Herein, the injection head having the silencing function for gas-type
fire extinguisher of the present invention is described by referring to a
plurality of embodiments, but it must be noted that the present invention is
not limited to the illustrated embodiments alone, but may be changed or
modified in various forms within the true spirit thereof.

[Industrial Applicability]
[0058]

The injection head having the silencing function for gas-type fire
extinguisher of the present invention has an injection head of a small size,
and is capable of enhancing the noise reduction rate, and is moreover
capable of reducing the injection reaction of the fire-extinguishing gas
applied to the injection head at the time of emission of the fire-
extinguishing gas, and hence it can be used in wide applications of the
gas-type fire extinguishers using fire-extinguishing gases such as nitrogen,
carbon dioxide, fluorine compound and others, and it can be applied not
only in new installations of gas-type fire extinguishers, but also in existing
facilities of gas-type fire extinguishers only by exchanging the injection
head.

[Description of the Reference Numerals]

[0059]
1 injection head
2 injection head main body

18



21

31

41
42
43

101
102
121
103
131
104
141
142
105
106

step

orifice plate

orifice

silencing member

central member
peripheral member

end member

bolt

ring member

injection head

injection head main body
step

orifice plate

orifice

silencing member
upstream side member
downstream side member

ring member
bolt
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[Name of the Document} Claims

1. An injection head having a silencing function for gas-type fire
extinguisher, being an injection head having silencing means installed for
releasing a fire-extinguishing gas in a fire-extinguishing area in the gas
type fire extinguisher using a fire-extinguishing gas, wherein the silencing
means is composed of silencing members of block shapes made of a
porous material capable of passing a gas disposed at an outlet of the
orifice, and a one-side end face of the silencing member is disposed in
contact with the injector head main body, and a peripheral face and an
other-side end face of the silencing member are opened to the atmosphere
except for the portion contacting with a ring member for fixing the
stlencing member to the injection head main body by way of a bolt.

2. The injection head having a silencing function for gas-type fire
extinguisher according to claim 1, wherein the bolt penetrates through the
inside of the silencing member and is screwed into the injection head main
body.

3. The injection head having a silencing function for gas-type fire
extinguisher according to claim 2, wherein the portion of the silencing
member through which the bolt penetrates are formed in a shape swollen
to the outer peripheral side than other positions.

4. The injection head having a silencing function for gas-type fire
extinguisher according to claim 1, 2 or 3, wherein in the injection head
main body contacting with one-side end face of the silencing member, an
orifice plate forming an orifice is disposed detachably.

5. The injection head having a silencing function for gas-type fire
extinguisher according to claim 1, 2, 3 or 4, wherein the small-end side of
the orifice faces the silencing member.

6. The injection head having a silencing function for gas-type fire
extinguisher according to claim 1, 2, 3, 4 or 5, wherein the diameter of

pores of the silencing member porous material for composing the
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silencing member may be formed smaller in a direction of passing of the
gas.

7. The injection head having a silencing function for gas-type fire
extinguisher according to claim 1, 2, 3, 4, 5 or 6, wherein injection
reaction F of fire-extinguishing gas applied on the injection head at the
time of emission of fire-extinguishing gas and flow rate Q of the fire-
extinguishing gas released from the injection head satisfy the relation of
formula 1 and formula 2.

F(kgf)=A(kgf* min/m’): Q(m*/min) - -+ (formula 1)

Alkgf min/m)=02  --- (formula 2)

8. An injection head having a silencing function for gas-type fire
extinguisher, being an injection head having silencing means installed for
releasing a fire-extinguishing gas in a fire-extinguishing area in the gas
type fire extinguisher using a fire-extinguishing gas, wherein the silencing
means is composed of silencing members of block shapes made of a
porous material capable of passing a gas disposed at an outlet of the
orifice, and a one-side end face of the silencing member released to the
atmosphere is supported on an injection head main body by way of a bolt
contacting with a ring member contacting with a peripheral portion of the
end face and a bolt contacting with a central part of the end face.

9. The injection head having a silencing function for gas-type fire
extinguisher according to claim 8, wherein an orifice plate forming an
orifice is detachably disposed in an injection head main body contacting
with an other-side end face of the silencing member, and the bolt is
screwed nto the orifice plate.

10.  The injection head having a silencing function for gas-type
fire extinguisher according to claim 8 or 9, wherein the small-end side of
the orifice may face the silencing member.

11.  The injection head having a silencing function for gas-type

fire extinguisher according to claim 8, 9 or 10, wherein the diameter of
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pores of the silencing member porous material for composing the
silencing member may be formed smaller in a direction of passing of the

gas.
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