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【Document name】Specification 

【Name of invention】Fire extinguisher 

【Technical field】 

 【0001】 

 This invention concerns fire extinguishers, especially portable type or 

semi-fixed type fire extinguisher to be used for first-aid fire extinguishing. 

【Background art】 

 【0002】 

 Conventionally, as portable type or semi-fixed type fire extinguishers 

used for first-aid fire extinguishers, those using liquid and powder fire-

extinguishing agents such as water fire extinguisher, foam fire 

extinguisher and powder fire extinguisher, have been generally used. 

 【0003】 

 By the way, the fire extinguishers using liquid and powder as the fire-

extinguishing agent have been widely used for extinguishing various types 

of fir because the nozzles and components such as fire-extinguishing agent 

container are simple in structure and easy for handling and storing. 

 【0004】 

 But if such fire extinguishers using liquid and powder are used for fire-

extinguishing, the liquid and powder are scattered to contaminate the 

surrounding environment and subsequent cleaning is troublesome, and 

therefore, they cannot be used for facilities installed with 

electric/electronic equipment such as computer, communication 

equipment, data center and electric equipment which hate contamination, 

because they would be destructively damaged.  

 【0005】 

 For this reason, for such objects to be extinguished, fixed type fire 

extinguishing equipment using gas type fire-extinguishing agents such as 

carbon dioxide, halide and inert gas (inactive gas such as nitrogen gas and 

argon, individually or as mixture, same hereinafter) has been used (for 
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example, see patent literature 1). 

【Prior art literature】 

【Patent literature】 

 【0006】 

  【Patent literature 1】Gazette No. JP 08-299492 A 

  【Patent literature 2】Gazette No. JP 5502157 B 

  【Patent literature 3】Gazette No. JP 3398624 B 

  【Patent literature 4】Gazette No. JP 3058841 B 

【Outline of invention】 

【Problems to be solved by the invention】 

 【0007】 

 By the way, the fixed type fire-extinguishing equipment using the gas-

type fire-extinguishing agent was to fill the entire space of the facility 

where electrical/electronic equipment is installed, it was not always 

suitable for the first-aid fire extinguishing because subsequent cleaning 

trouble and cost are required. 

 If, for example, conventional all-area nitrogen gas fire-extinguishing 

equipment using nitrogen gas for fire-extinguishing is installed in a 

section of 1000m3, it requires 26 fire-extinguishing agent storage 

containers with the volume of 83L, and when this system is started, it 

discharges all the fire-extinguishing agent storage containers to create the 

necessary fire-extinguishing agent concentration (flame reducing 

concentration), thereby fire-extinguishing. But once this system starts, it 

discharges all the fire-extinguishing agent storage containers even for a 

small fire which can be coped with through the first-aid fire extinguishing, 

and for this reason, the system was not always suitable for all the types of 

fire because it requires refilling and replacing troubles and costs. 

 【0008】 

 On the other hand, as portable type or semi-fixed type fire extinguisher 

suitable for first-aid fire extinguishing using gas type fire-extinguishing 
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agent, there exist those using carbon dioxide and halogenide, but the 

object to be extinguished and method of use are limited due to toxicity of 

the agent to human body and there is also a problem of halon control. 

 If a portable type or semi-fixed type fire extinguisher using inert gas as 

the fire-extinguishing agent uses, for example, nitrogen gas, a 

representative agent as the inert gas, it involves such problem that nitrogen 

gas is smaller in specific gravity and higher in concentration of the fire-

extinguishing agent necessary for fire-extinguishing in comparison with 

other gas type fire-extinguishing agents such as carbon dioxide, and even 

when the nitrogen gas is discharged against an object to be extinguished, it 

quickly disperses making it difficult to be focused at the object and it is 

also difficult to maintain the necessary concentration of the fire-

extinguishing agent because the discharged nitrogen gas is easily blown 

away by airflow making it difficult to secure the fire-extinguishing effect 

because it is immediately burned again if there is any fire cause, and 

therefore, it has not been put to practical use.  

 【0009】 

 In consideration of the problems of the conventional portable type or 

semi-fixed type fire extinguishers used for first-aid fire extinguishing, the 

objective of this invention is to provide a portable type or semi-fixed type 

fire-extinguisher suitable for first-aid fire-extinguishing so as to secure an 

effective fire-extinguishing effect by using inert gases, etc. and making it 

easier to maintain the necessary concentration of the fire-extinguishing 

agent for fire-extinguishing, not limited to the object to be extinguished 

and the method of use due to toxicity to human body. 

【Means to solve the problems】 

 【0010】 

 In order to achieve the above objective, the fire extinguisher of this 

invention is a fire extinguisher with at least the nozzle portion made 

portable so as to be able to discharge the fire-extinguishing agent at the 
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object to be extinguished, characterized in that the gas type fire-

extinguishing agent as the aforementioned gas type fire-extinguishing 

agent  is supplied through the supply means and a metallic porous 

member is arranged at the outlet portion of the agent flow route formed 

with in the aforementioned nozzle portion.  

 【0011】 

 In this case, the aforementioned fire-extinguishing agent supply means 

consists of the fire-extinguishing agent storage container, and to the said 

fire-extinguishing storage container, the nozzle portion is rigidly 

connected and the fire-extinguishing agent storage container can be made 

portable. 

 【0012】 

 The aforementioned extinguishing agent supply means consists of the 

extinguishing agent storage container, and to the storage container, the 

nozzle portion is connected via a flexible hose and the extinguishing agent 

storage container can be fixed.  

 【0013】 

 In the flow route of the extinguishing agent from the aforementioned 

extinguishing agent supply means to the nozzle portion, an adjuster 

equipped with pressure-reducing function and/or flow-adjusting function 

can be provided. 

 【0014】 

 The opening diameter of the aforementioned nozzle portion can be set 

50mm or larger.  

 【0015】 

 The aforementioned nozzle portion can be formed by an aggregate of 

multiple nozzle portions. 

 【0016】 

 As the aforementioned extinguishing agent, gas type extinguishing agent 

mainly consisting of inert gas can be used. 
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【Effect of the invention】 

 【0017】 

 According to the fire extinguisher of this invention, at least the nozzle 

portion is made portable so as to discharge the extinguishing agent toward 

the object to be extinguished, and as the aforementioned extinguishing 

agent, gas type agent is supplied from the extinguishing agent supply 

means, and at the outlet portion of the flow route of the agent formed in 

the aforementioned nozzle portion, a metallic porous member is arranged, 

and when the fire-extinguishing is done using the fire extinguisher, the 

extinguishing agent does not contaminate the surrounding environment, 

and while enjoying the characteristic of the inert gas, etc. not limited to 

the object to be extinguished and the method of use because of no toxicity 

to human body, thus making it possible for the extinguishing agent to go 

straight without dispersing and concentrate on the object to be 

extinguished and making it easy to maintain the necessary fire-

extinguishing concentration, thereby making it possible to provide a 

portable or semi-fixed fire extinguisher suitable for first-aid fire 

extinguishing securing an effective fire-extinguishing effect.  

 【0018】 

 The aforementioned fire-extinguishing agent supply means consists of 

the fire-extinguishing agent storage container, and to the said agent 

container, the nozzle portion is rigidly connected, and by making the fire-

extinguishing agent container portable, it is made possible to provide an 

easy-to-use portable fire extinguisher suitable for first-aid fire 

extinguishing. 

 【0019】 

 The aforementioned fire-extinguishing agent supply means consists of 

the fire-extinguishing agent storage container, ant to the said agent storage 

container, the nozzle portion is connected via a flexible hose, and the fire-

extinguishing agent storage container is fixed, thereby making it possible 
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to provide a semi-fixed fire extinguisher with large capacity suitable for 

first-aid fire extinguishing. 

 【0020】 

 By providing an adjuster equipped with pressure reducing function 

and/or flow adjusting function in the flow route of fire-extinguishing from 

the aforementioned fire-extinguishing agent supply means to the nozzle 

position, it is possible to change the pressure (primary pressure) of the gas 

type fire-extinguishing agent mainly consisting of inert gas or nitrogen gas 

stored at high pressure in the fire-extinguishing agent storage container to 

easy-to-use pressure (secondary pressure) or maintain approximately 

constant the flow rate of the fire-extinguishing agent despite the pressure 

change, thus conducting stable fire-extinguishing.  

 【0021】 

 By setting the opening diameter of the aforementioned nozzle portion 

50mm or larger, it is possible to set larger the range of maintaining the 

necessary fire-extinguishing concentration of the fire-extinguishing agent 

discharged toward the object to be extinguished.  

 【0022】 

 By forming the aforementioned nozzle portion with an aggregate of 

multiple nozzle portions, it is possible to set larger the range of 

maintaining the necessary fire-extinguishing concentration of the fire-

extinguishing agent discharged toward the object to be extinguished. 

 【0023】 

 For the aforementioned fire-extinguishing agent, it is possible to 

appropriately use the gas type fire-extinguishing agent mainly consisting 

of inert gas. 

【Brief explanation of drawings】 

 【0024】 

 【Fig. 1】Explanatory drawing to show Embodiment 1 of the fire 

extinguisher of this invention. 
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 【Fig. 2】Showing the nozzle portion of the fire extinguisher, (a) outside 

drawing of outside drawing as seen from the opening side, (b) outside 

drawing as seen from the connection side, (c) X-X cross section.  

 【Fig. 3】Graph to show results of measuring the relationship between 

distance from the nozzle and oxygen concentration when various nozzles 

are used. 

 【Fig. 4】Explanatory drawing to show modification of embodiment 1 of 

the fire extinguisher of this invention. 

 【Fig. 5】Explanatory drawing to show Embodiment 2 of the fire 

extinguisher of this invention. 

 【Fig. 6】Explanatory drawing to show internal structure of the fire 

extinguishing agent storage container and container valve of Embodiment 

3 of the fire extinguisher of this invention. 

 【Fig. 7】Explanatory drawing to show internal structure of fire-

extinguishing agent storage container and container valve of modification 

of Embodiment 3 of the fire extinguisher of this invention. 

 【Fig. 8】Explanatory drawing to show modification of Embodiment 3 of 

the fire extinguisher of this invention. 

 【Fig. 9】Explanatory drawing to show Embodiment 4 of the fire 

extinguisher of this invention. 

 【Fig. 10】Explanatory drawing to show Embodiment 5 of the fire 

extinguisher of this invention. 

 【Fig. 11】Explanatory drawing to show one example of the structure of 

the fire extinguisher, (a) outside drawing as seen from the opening side, 

(b) Y-Y cross section of (a) and (c) enlarged cross section of the nozzle 

portion. 

 【Fig. 12】Explanatory drawing to show one example of the structure of 

the fire extinguisher, (a)outside drawing as seen from the opening side, 

((b)Z-Z cross section of (a) and (c) enlarged cross section of the nozzle 

portion. 
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 【Fig. 13】Explanatory drawing to show Reference 1 of local fire-

extinguishing equipment using the nozzle portion of the fire extinguisher 

of this invention. 

 【Fig. 14】Explanatory drawing to show Reference 2 of local fire-

extinguishing equipment using the nozzle portion of the fire extinguisher 

of this invention. 

【Form to implement the invention】 

 【0025】 

 The following describes the implementation forms of the fire 

extinguisher of this invention in accordance with the drawings. 

 【0026】 

 Fig 1 and Fig. 2 show Embodiment 1 of the fire extinguisher of this 

invention. 

 This fire extinguisher 1 uses nitrogen gas representative as inert gas (as 

the fire-extinguishing gas, various types of inert gas mixing multiple types 

of inert gas including argon and nitrogen gas can also be used) and has the 

fire-extinguishing agent supply container 2 made portable as the fire-

extinguishing agent supply means to which nozzle portion 3 connected so 

as to make it possible to discharge the fire-extinguishing agent toward the 

object to be extinguished and the nitrogen gas stored in the fire-

extinguishing agent storage container 2 and a metallic porous member 31 

arranged at the outlet portion of the fire-extinguishing agent flow route 

formed in the nozzle portion 3. 

 【0027】 

 In this case, the fire-extinguishing agent storage container 2 and nozzle 

portion 3 are rigidly connected via controller 4 to control discharging of 

the fire-extinguishing agent generally used by the fire-extinguisher and 

fire-extinguishing equipment to use the gas type fire-extinguishing agent 

including container valve 41, opening device 42 and adjuster 43. 

 Here the adjuster 43 is preferably equipped with pressure-reducing 
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function to change the pressure (primary pressure) of the nitrogen gas 

stored at high pressure in the fire-extinguishing agent storage container 2 

to easy-to-use pressure (secondary pressure), pressure regulating function 

to keep constant the secondary pressure, and flow control function for 

stable fire-extinguishing by holding approximately constant the flow of 

the fire-extinguishing agent despite pressure change of the agent, and for 

this purpose, for example, it is possible to properly use the constant flow 

valve proposed previously by this applicant (see Patent Literature 2). 

 It is not always necessary to rigidly connect the fire-extinguishing agent 

storage container 2 and nozzle portion 3 and it is, for example, also 

possible to connect the nozzle portion 3 to the fire-extinguishing agent 

container 2 via a flexible tube. 

 【0028】 

 Here, in order to provide a portable fire extinguisher suitable for first-aid 

fire extinguishing using nitrogen gas as the fire-extinguishing agent, this 

fire extinguisher 1 uses for the nozzle portion 3 to discharge the fire -

extinguishing agent a nozzle portion 3 shown in Fig. 2 capable of 

discharging the fire-extinguishing agent straight in a concentrated way 

toward the object to be extinguished without dispersing. 

 【0029】 

 The nozzle portion 3 is composed of nozzle body 30 connected to the  

piping on the side of the extinguishing agent storage container 2, orifice 

plate 32 with multiple orifices 32a (6 pcs. in this embodiment) installed 

removal to the step portion 30a formed in the inside space of the nozzle 

body, block-shaped metallic porous member 31 through which gas can 

pass, installed at the outlet portion of the orifice 32a, and ring member 30b 

to support the metallic porous member 31 to the nozzle body 30 in contact 

with the peripheral portion on the end face on the side opened into the 

atmosphere. 

 【0030】 



10 

 The orifice plate 32 forming multiple orifices 32a is installed removal to 

the step portion 30a formed in the inside space of the nozzle body 30, for 

example, via threads formed on the peripheral face of the step portion 30a 

and orifice plate 32. 

 This makes it possible to select the orifice 32 forming multiple types of 

orifices 32a in accordance with the use conditions.  

 It is possible to omit the orifice plate 32 and instead directly form the 

similar orifice to the nozzle body 30 (illustration omitted). 

 【0031】 

 For the orifice 32a, it is preferable to form in such a way that the smaller 

diameter side of the orifice 32a faces the metallic porous member 31. 

 Thus the nitrogen gas is uniformly passed from the center portion of the 

metallic porous member 31 toward the peripheral portion thus making it 

possible for the nitrogen gas to be uniformly discharged from the entire 

surface of the end face opened into the atmosphere of the metallic porous 

member 31.  

 【0032】 

 The metallic porous member 31 can have an integral structure, and in 

addition, it can have a divided structure consisting of upstream member 

31a and lower stream member 31b as shown in this embodiment. 

 【0033】 

 For the metallic porous member 31, it can suitably possible to use 

sintered body or three-dimensional mesh structure consisting of inorganic 

material with high shape-holding performance (metal, metallic oxide, 

metallic hydroxide, etc.). 

 【0034】 

 For the hole diameter of void of the material to form the metallic porous 

member 31, material homogenous throughout the body is used and it is 

changed in the gas flowing direction, more specific, material to become 

smaller in the gas flowing direction can be used, for example, the void 
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hole diameter of the downstream side member 31b being smaller than that 

of the upstream side member 31a. 

 By making the void hole diameter of the material to form the metallic 

porous member 31 smaller in the gas flowing direction, it is possible to 

uniformly discharge the nitrogen gas from the entire end face surface 

opened into the atmosphere of the metallic porous member 31. 

 【0035】 

 For the metallic porous member 31, either integral structure or divided 

structure, the end face opposite to the side opened into the atmosphere of 

the metallic porous member 31 is set in contact with the nozzle body 30 

(including orifice plate 32 in this embodiment) and the end face on the 

side opened into the atmosphere is supported by the nozzle body 30 via 

the ring member 30b in contact with the peripheral portion of this end 

face. 

 In this case, the ring member 30b is installed removal to the nozzle body 

30 via threads formed on the peripheral face of the nozzle body 30 and 

ring member 30b. 

 The downstream side member 31b to form the metallic porous member 

31 is made larger in diameter than the upstream side member 31a and the 

peripheral edge portion of this downstream side member 31b is fixed 

between the end face of the nobble body 30 and the edge portion of the 

ring member 30b, thus making it possible to enlarge the opening area 

(opening diameter) opened into the atmosphere of the metallic porous 

member 31 (downstream side member 31b) and set larger the range to 

maintain the necessary fire-extinguishing agent concentration of the 

nitrogen gas discharged toward the object extinguished. 

 Since the size of the opening area (opening diameter) opened into the 

atmosphere of the metallic porous member 31 is to determine the range 

(several times the opening area) to maintain the necessary fire-

extinguishing agent concentration of the nitrogen gas for fire 
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extinguishing, the opening diameter is set 50mm or larger, preferably 

70mm or larger, more preferably 100mm. 

 【0036】 

 When this fire extinguisher 1 is used, the fire-extinguishing agent does 

not contaminate the surrounding environment, and if it uses inert gas 

(nitrogen gas) having no toxicity to human body, it is not limited in the 

object to be extinguished and the method of use, and the fire-extinguishing 

agent discharged toward the object to be extinguished goes straight 

without dispersing and can be discharged in a concentrated way toward 

the object, making it easy to maintain the necessary fire-extinguishing 

agent concentration, thus securing effective fire-extinguishing effect, thus 

providing a portable fire extinguisher especially useful for the first-aid fire 

extinguishing.    

 【0037】 

 The following explains specifications and actions of this fire 

extinguisher. 

 Weight of the fire-extinguishing agent storage container (including 

nozzle portion): about 17kg 

 Weight of nitrogen gas filled: about 4kg 

 Filling pressure of nitrogen gas: about 30MPa  

 Discharging duration of nitrogen gas: about 15 seconds 

 Distance to object to be extinguished: within about 2m 

 Range to maintain necessary fire-extinguishing agent concentration of 

nitrogen gas for fire extinguishing: several times the opening area opened 

into the atmosphere of the metallic porous member (downstream side 

member) (opening diameter D of metallic porous member of this 

embodiment: about 100mm) 

 Metallic porous member: porous metallic body consisting of three-

dimensional mesh structure “Celmet" (registered trade name) made by 

Sumitomo Electric Industries 



13 

 【0038】 

 Fig. 3 shows measured results of relationship between the distance from 

the nozzle when various nozzles are used and oxygen concentration on the 

center axis in radial direction of fire-extinguishing agent (nitrogen gas) of 

the nozzle. 

 Here the all-area nozzle has one small hole formed at the tip of the 

nozzle to discharge the fire-extinguishing agent (nitrogen gas) toward the 

object, and the local nozzle, often used for carbon dioxide, has multiple 

small holes formed horizontally at the tip of the nozzle, and the entire tip 

portion of the nozzle is covered by the horn, and from the tip opening of 

the horn the fire-extinguishing agent (nitrogen gas) is discharged toward 

the object to be extinguished. 

 As clear from Fig. 3, with the nozzle of this embodiment, it is confirmed 

that it is possible to maintain the necessary fire-extinguishing agent 

concentration (extinguishing concentration) for fire extinguishing in the 

range of 1 to 1.5m of distance to the object to be extinguished, which was 

difficult with the all-area nozzle and local nozzle (it is possible to expand 

the range by increasing the opening diameter D of the metallic porous 

member (downstream side member).   

 【0039】 

 With the above fire extinguisher 1 of Embodiment 1, the nitrogen gas 

stored at high pressure in the fire-extinguishing agent storage container 2 

is reduced in pressure by the nozzle portion 3 provided with the fire-

extinguishing agent container 2 and orifice 32a, and therefore, the adjuster 

43 of the controller 4 can be omitted as shown in the modification of 

Embodiment 1 of the fire extinguisher of thin invention shown in Fig .4 by 

adjusting the pressure (primary pressure) of the nitrogen gas stored in the 

fire-extinguishing agent storage container 2 and the metallic porous 

member 31 and orifice 32a provided for the nozzle portion 3.  

 【0040】 
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 Fig. 5 shows Embodiment 2 of the fire extinguisher of this invention. 

With this fire extinguisher, of the controller 4 to control discharging of the 

fire-extinguishing agent externally attached to the agent storage container 

2 in the above fire extinguisher 1 of Embodiment 1, the adjuster 43 having 

the pressure reducing function to change the pressure (primary pressure) 

of the nitrogen gas stored at high pressure in the agent storage container 2 

to easy-to-use pressure (secondary pressure), pressure control function to 

keep approximately constant the secondary pressure and flow control 

function to hold approximately constant the flow rate of the fire-

extinguishing agent despite pressure change so as to conduct stable fire-

extinguishing, is incorporated in the container valve 41.  

 This container valve 4 is preferably equipped with pressure reducing 

function to change the pressure (primary pressure) of the nitrogen gas 

stored in the agent storage container 2 to easy-to-use pressure (secondary 

pressure), pressure control function to keep constant the secondary 

pressure and flow control function to keep approximately constant the 

flow rate of the fire-extinguishing agent despite pressure change of the 

agent for stable fire-extinguishing, and for example, the pressure-reducing 

type container valve for gas type fire-extinguishing equipment previously 

proposed by this patent applicant can be properly used. 

 This eliminates the projection of the fire extinguisher 1 because the 

adjuster 43 is not externally exposed, thereby making it possible to 

enhance the operability and safety. 

 【0041】 

 In this case, the adjuster 43 is made to function interlocking with the 

opening device 42 also incorporated in the container valve 41. 

 【0042】 

 Fig. 6 shows Embodiment 3 of the fire extinguisher of this invention. 

 With this fire extinguisher, of the controller 4 to control discharging of 

the fire-extinguishing agent externally attached to the agent storage 
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container 2 in the above fire extinguisher 1 of Embodiment 1, the adjuster 

43 having the pressure-reducing function to change the pressure (primary 

pressure) of nitrogen gas stored at high pressure in the agent storage 

container 2 to easy-to-use pressure (secondary pressure), pressure control 

function to keep constant the secondary pressure and flow control function 

to keep approximately constant the flow rate of the fire-extinguishing 

agent despite pressure change for stable fire-extinguishing is housed in the 

agent storage container 2. 

 This eliminates the projection of the fire extinguisher 1 because the 

adjuster 43 is not externally exposed, thereby making it possible to 

enhance the operability and safety and also stability when the fire 

extinguisher 1 is set erect because the center of gravity is lowered. 

 【0043】 

 In this case, the adjuster 43 is incorporated in the container valve 41 and 

housed in the agent storage container 2 so as to function interlocking with 

the opening device 42 also incorporated in the container valve 41. 

 The container valve 41 also incorporates a safety valve 44 equipped with 

sealing plate 44a to discharge the nitrogen gas when the pressure of the 

nitrogen gas stored in the storage container 2 rises abnormally high. 

 【0044】 

 The opening device 42 incorporated in the container valve 41 is equipped 

with the sealing plate 42b installed via the seal member 42c by cap nut 

42a spirally fit to the container valve 41 and the opening/closing valve 

42d, which is energized to close the gas flow route following the tip 

opening portion 41a of the container valve 41 by means of the spring 

member 42e, rear end of which is supported by the cap nut 42a. 

 The opening/closing valve 42d is applied on its back with the pressure of 

nitrogen gas stored in the agent storage container 2 in the valve chamber 

42f.  

 When the fire extinguisher 1 is placed in the storing position, the gas 
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flow route following the tip opening portion 41a of the container valve 41 

is closed by the opening/closing valve 42d, thus making it possible to keep 

the storing condition of the nitrogen gas stored at high pressure in the 

agent storage container 2. 

 When the fire extinguisher 1 is used, the sealing plate 42b is broken to 

lower the pressure in the valve chamber 42f, thereby breaking the pressure 

balance of the nitrogen gas applied on the opening/closing valve 42d and 

the opening/closing valve 42d moves against the energizing force of the 

spring member 42e to open the gas flow route following the tip opening 

portion 41a of the container valve 41 to discharge the nitrogen gas. 

 【0045】 

 The adjuster 43 consists of a constant flow valve to change the sectional 

area of the flow route opening portion 43d formed along the moving 

direction of the valve body 43b of the valve support 43c installed fixed to 

the valve body 43b to the flow route 43a of the nitrogen gas by installing 

the valve body 43b movable to the flow route 43a of the nitrogen gas. 

 Here, the pressure-receiving area of the face facing the upstream side of 

the valve body 43b subjected to the static pressure of the nitrogen gas 

before pressure is reduced by change in sectional area of the flow route 

opening portion 43d is made equal to the pressure-receiving area of the 

face facing the downstream side (for this reason, the gas pressure chamber 

43e formed in the valve body 43b is communicated with the nitrogen gas 

flow route 43a by means of the passage 43f formed in the valve body 

43b), and by eliminating the face facing the upstream side of the valve 

body 43b subjected to the static pressure of the nitrogen gas after pressure 

reducing and the face facing the downstream side, the force due to the 

static pressure of the nitrogen gas applied in the moving direction of the 

valve body 43b is balanced and the force applied to the valve body 43b 

due to the flow of nitrogen gas is balanced with the energizing force of the 

spring member 43g to energize the valve body 43b in the direction to 
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balance with this force, thereby changing the sectional area of the flow 

route opening portion 43d formed along the moving direction of the valve 

body 43b of the valve body support 43c so that the flow rate of the 

nitrogen gas is kept constant regardless of the pressure change of the 

nitrogen gas. 

 【0046】 

 According to the adjuster 43 consisting of this constant flow valve, the 

valve body 43b installed in the passage 43a of the nitrogen gas is 

operation-balanced by the force applied to the valve body 43b and the 

energizing force of the spring member 43g, thus changing the sectional 

area of the flow route opening portion 43d so that the flow rate of the 

nitrogen gas can be kept approximately constant regardless of the pressure 

change of the nitrogen gas. 

 This makes it possible to cope with a large flow rate, less affected by the 

pressure change of the nitrogen gas. 

  As an energizing means to energize the valve body 43b in the direction 

to balance with the force applied on the valve body 43b, the spring 

member 43g is used (magnet can also be used), thereby making possible 

to make the entire structure simple and house the adjuster 43 in the agent 

storage container 2. 

 Furthermore, this adjusted 43 functions interlocking with the opening 

device42 incorporated in the container valve 41, thus making possible to 

simplify the mechanism and operation of the controller 4 to control 

discharging of the extinguishing agent including the adjuster 43 and 

opening device 41 and to enhance the reliability. 

 【0047】 

 Fig. 7 shows modification of Embodiment 3 of the fire extinguisher of 

this invention.  

 With this fire extinguisher 1, the opening device 42 incorporated in the 

container valve 41 in the above fire extinguisher 1 of Embodiment 3 is 
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modified, and the container valve 41 is equipped with handle 42g, 

operating valve 42h to be operated against the energizing force of the 

spring member 42e by this handle 42g, operating rod 42j provided integral 

with the operating valve 42h and opening/closing 42d, and the 

opening/closing member 41a is energized in the direction to close the gas 

flow route following the tip opening portion 41 of the container valve 41 

by the spring member 42e.にする｡ 

 For the operating rod 42j and opening/closing valve 42d, the passages 

42k and 42m are formed so that the pressure on the tip opening portion 

41a side of the container valve 41 is applied in the valve chamber 42f. 

 When the fire extinguisher is placed in the storing position, the gas flow 

route following the tip opening portion 41a of the container valve 41 is 

closed by the opening/closing valve 42d and the storing condition of the 

nitrogen gas stored at high pressure in the agent storage container 2 can be 

kept. 

 When the fire extinguisher 1 is used on the other hand, the 

opening/closing valve 42d is moved via the operating valve 42h and 

operating rod 42j by operating the handle 42g, thereby the gas flow route 

following the tip opening portion 41a of the container valve 41 is moved 

and the gas route following the tip opening portion 41a of the container 

valve 41 is opened to discharge the nitrogen gas. Here, even if the 

operation of the handle 42g is released, the moving position of the 

opening/closing valve 42d is maintained through balancing of the nitrogen 

gas pressure applied on the opening/closing valve 42d. 

 【0048】 

 Other composition and action involving the adjuster 43 of this 

embodiment are same as those of the above fire extinguisher 1 of 

Embodiment 3. 

 【0049】 

 Fig. 8 shows modification of Embodiment 3 of the fire extinguisher of 
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this invention.  

 This fire extinguisher 1 is provided with a protector 51 to protect the 

portion externally exposed from the agent storage container 2 of the fire 

extinguisher 1, fixing band 42 as a holding member of the agent storage 

container 2, shouldering device 53, and discharging direction indicator 54. 

  

 This can further enhance the operability and safety of the fire 

extinguisher 1. 

 【0050】 

 Fig. 9 shows Embodiment 4 of the fire extinguisher of this invention. 

 For this fire extinguisher 1, the nozzle 3 is connected to the agent storage 

container 2 as an agent supply means via a flexible hose 6 and the agent 

storage container is installed fixed, and as the above fire extinguisher 1 of 

Embodiment 1, the nitrogen gas is stored in the agent storage container 2, 

and at the outlet portion of the flow route of fire-extinguishing agent 

formed in the nozzle 3, the metallic porous member 31 is installed. 

 Here, the hose 6, a necessary length, is wound on the hose reel 61 and 

pulled out for using, and the holding portion 33 of the nozzle portion 3 is 

provided with the opening/closing valve 34 so that the hydrogen gas can 

be discharged or stopped at hand. 

 This makes it possible to provide a semi-fixed type fire extinguisher of 

large capacity suitable for first-end fire extinguishing. 

 【0051】 

 The following explains the specifications of this fire extinguisher 1. 

 Weight of nozzle portion (including the holding portion and hose): about 

15kg 

 Filling pressure of nitrogen gas: about 30MPa 

 Discharging duration of nitrogen gas: about 30 seconds (per one agent 

storage container) 

 Distance to the object to be extinguished: within 2m 
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 【0052】 

 Figs. 10 and 11 show Embodiment 5 of the fire extinguisher of this 

invention. 

 This fire extinguisher 1 has nozzle portion 3A formed as an aggregate of 

nozzle portion 3 using multiple pieces of nozzle portion 3. 

 This makes it possible to set larger the range to maintain the necessary 

concentration for fir extinguishing of the fire-extinguishing agent to be 

discharged toward the object to be extinguished. 

 In this case, since the weight of the nozzle portion 3A is heavy, it is 

possible to adopt an optional power supplemental mechanism to reduce 

the load during operation. 

 【0053】 

 As shown in the modification of Embodiment 5 of the fire extinguisher 

of this invention shown in Fig. 12, it is possible to install the metallic 

porous member 35 as to cover the outlet portion of all the nozzle portions 

3 of the nobble portion 3A formed as the aggregate of the nozzle portion 3 

using multiple pieces of nozzle portion 3. 

 This makes it possible to unify the nitrogen gas discharged from the 

nozzle portions 3 by the metallic porous member 35 to discharge toward 

the object to be extinguished. 

 In this embodiment, space 36 is formed between the nozzle portion 3 and 

metallic porous member 35, but it is also possible to set the nozzle portion 

3 and metallic porous member 35 in contact with each other without 

providing the space. 

 【0054】 

 By the way, the fire extinguisher of this invention has the purpose of 

providing a portable type or semi-fixed type fire extinguisher suitable for 

first-aid fire extinguishing in a relatively narrow range but it is also 

possible to provide fixed type local fire extinguishing equipment suitable 

for first-aid fire extinguishing against a particular object W or in a 
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relatively narrow range as shown in Fig. 11 (Reference 1) and Fig. 12 

(Reference 2) by using the nozzle portion 3 of the fire extinguisher 1 of 

this invention. 

 For the opening device 42, it is possible to use properly the constant 

pressure gas source 42n for starting (see Patent Literature 4). 

 【0055】 

 The fire extinguisher of this invention has so far been explained in 

accordance with multiple embodiments, but this invention is not limited to 

the configuration described in the above embodiments, and the 

configuration can be changed within a range not deviated from the 

purpose by properly adopting known technologies or combining the 

configurations described in the embodiments as described in (1) through 

(3) below.  

 【0056】 

(1) As the fire extinguishing agent, in addition to the nitrogen gas, 

representative as inert gas, it is possible to use inert gases of multiple 

types mixing other inert gases such as argon including nitrogen gas. The 

fire-extinguishing agent can be stored in the agent storage container in the 

state of gas or liquid (the storage portion of the agent to the container 

volume can be increased in comparison with the gas. In this case, a 

container suitable for storing the liquefied gas is used.). Also, as the fire-

extinguishing agent, not only the inert gas, but also halon substitute not 

subject to the halon control (for example, HFC-227ea) can be used. 

(2) As the agent storage container, in addition to the normally used 

chrome molybdenum, manganese and stainless steel seamless containers 

and aluminum container, light and strong titanium container and 

composite containers of liner material, high-pressure container portion 

reinforced with FRP such as glass fiber plastic and carbon fiber plastic can 

be used.   

(3) As the fire-extinguishing agent supply means, in addition to the agent 
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storage container, it is possible to use nitrogen generators disclosed in the 

patent gazette No.10-263109 and 2007-222534 and the gas generator 

using the gas generating agent disclosed in the gazette No. 2001-346898. 

【Feasibility of industrial use】 

 【0057】 

 The fire extinguisher of this invention uses as the fire-extinguishing 

agent the inert gas, etc. not restricted in the object to be extinguished and 

the method of use due to toxicity to human body and makes it easy to 

maintain the necessary concentration of the fire-extinguishing agent for 

extinguishing, thereby obtaining an effective fire-extinguishing effect, and 

therefore, this  portable or semi-fixed type fire extinguisher suitable for 

first-aid fire extinguishing can be used for first-aid fire extinguishing for 

various types of electrical/electronic equipment such as computer, 

communication equipment, data center and electrical equipment. 

【Explanation of signs】 

 【0058】 

 1 Fire extinguisher 

 2 Fire-extinguishing agent storage container (agent supply means) 

 3 Nozzle portion 

 3A Nozzle portions (aggregate of nozzle portions) 

 30 Nozzle body 

 31 Metallic porous member 

 32 Orifice plate 

 32a Orifice 

 33 Holding portion 

 34 Opening/closing valve 

 35 Metallic porous member 

 4 Controller 

 41 Container valve 

 42 Opening device 



23 

 43 Adjuster 

 43a Flow route 

 43b Valve body 

 43c Valve support 

 43d Flow route opening portion 

 43e Gas pressure chamber 

 43f Passage 

 43g Spring member 

 44 Safety device 

 51 Protector 

 52 Fixing band 

 53 Shouldering device 

 54 Discharge direction indicator 

 6 Hose 

 61 Hose reel 
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Claims 
【Claim 1】 

A fire extinguisher comprising: a nozzle portion and a fire-extinguishing 
agent supply means including an agent storage container; 

wherein at least the nozzle portion is portable so as to discharge a gas-
type fire-extinguishing agent toward an object to be extinguished and the 
gas-type fire-extinguishing agent is supplied from the fire-extinguishing 
agent supply means;  

characterized in that a metallic porous member is installed at the outlet 
portion of the flow route of the gas-type fire extinguishing agent formed in 
the aforesaid nozzle portion; and in that, in the agent storage container, an 
adjuster equipped with a constant flow valve having a pressure reducing 
function and a flow control function is provided. 
【Claim 2】 

 The fire extinguisher described in Claim 1 wherein the nozzle portion is 
rigidly connected to the agent storage container and the agent storage 
container is portable. 
【Claim 3】 

 The fire extinguisher described in Claim 1 wherein the agent storage 
container is connected via a hose to the nozzle portion, and the agent 
storage container is installed fixed. 
【Claim 4】 

 The fire extinguisher described in Claims 1, 2 or 3 wherein the opening 
diameter of the aforementioned nozzle portion is set 50mm or larger. 
【Claim 5】 

 The fire extinguisher described in Claims 1, 2, 3 or 4 wherein the gas 
type fire-extinguishing agent mainly consists of inert gas is used. 


