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(54) The method of extinguishing a fire and the extinguisher

(57) The purpose of the present invention is to pro-
vide the method of preventing the expansion at a mini-
mum and extinguishing oil fire easily and to provide an
extinguisher. The method of extinguishing oil fire which

occurs in cooking equipment for household use or for
business use is to spray extinguishing agent to firing
cooking equipment as consecutive liquid drops at the
flow rate from 20ml/min to 1200ml/min per one excretory
pore at the height from 0cm to 300cm.
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Description

{Technical Field}

[0001] The present invention relates to the method of extinguishing an oil fire and the extinguisher. Specifically, the
invention relates to the inexpensive method of extinguishing quickly and reliably an oil fire, such as tempura fire, fryer
fire and the extinguisher.

{Background Art}

[0002] It is said that an oil fire which occurs when cooking oil is heated occurs because of heating oil up to a firing
point. For example, the firing point of oil for tempura is from 360˚C to 400 ˚C.
[0003] The methods of extinguishing oil fire such as oil for tempura are as follows;

(1) The method of extinguishing by suffocating with cover.
(2) The method of extinguishing with powder extinguisher.
(3) The method of extinguishing with liquid extinguisher.
(4) The method of extinguishing with aerosol extinguisher.

[0004] The method of extinguishing by suffocating with cover is conducted by covering a whole pan with wet bath
towel or sheet after they are squeezed lightly. There is a possibility that a user overturns a pan in a panic. This method
cannot be used when a fire becomes large.
[0005] The method of extinguishing with powder extinguisher is conducted with commercially available extinguisher.
When we stop spraying extinguishing agent after we extinguish fire, a fire reignites. Therefore, we need to spray all
amount of extinguishing agent into oil. There is a possibility that we lose sight of fire with extinguishing agent.
[0006] The method of extinguishing with liquid extinguisher is more effective than powder extinguisher, because we
can extinguish not only fire in a pan but also splattered oil. However, a liquid extinguisher with a spray nozzle has a
demerit of polluting surrounding area with splattered oil. Furthermore, there is a possibility that we expand fire with wind
pressure and splattered oil.
[0007] The method of extinguishing with aerosol extinguisher of inert gas such as carbon dioxide gas is easy to use
and effective. An aerosol extinguisher has a demerit of being very expensive in the case of using only an aerosol
extinguisher. Therefore, in actual, an aerosol extinguisher is used for only small- scale oil fire.
[0008] In the patent reference 1 and the patent reference 2, the method of spraying carbon dioxide gas and liquid
extinguishing agent at the same time is described.

{The patent reference 1} H07-24080
{The patent reference 2} 2004-321272

{Summary of Invention}

{Problems to be resolved by Invention}

[0009] However, because in these methods of extinguishing fire, liquid extinguishing agent and carbon dioxide gas
are sprayed at the same time, there is a problem of expanding fire by splattered oil.
[0010] Therefore, an object of the invention is to provide the method of extinguishing fire easily with preventing fire
from expanding by splattered oil at a minimum.
[0011] Another object of the invention is to provide an extinguisher which can extinguish fire easily with preventing
fire from expanding by splattered oil at a minimum.

{Means to resolve problems}

[0012] The present invention to resolve the above-mentioned problem is the method of extinguishing oil fire which
occurs from cooking equipment for household use or business use when cooking oil is overheated. The invention is the
method of extinguishing oil fire which drops extinguishing agent to firing cooking equipment at the flow rate from 20
ml/min to 1200 ml/min per one pore as consecutive liquid drops from more than one spraying excretory pore at the
height of from 0 cm to 300 cm until the fire is extinguished.
[0013] Consecutive drop of extinguishing agent means dropping consecutive liquid drops of extinguishing agent to
the surface of heated oil in firing cooking equipment. That is not mist but consecutive liquid drops at predetermined flow
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rate from more than one relatively large spraying excretory pore. It is possible to extinguish oil fire easily with dropping
extinguishing agent at predetermined flow rate evenly to heated oil in the firing cooking equipment and without splattered
oil including firing oil. Little flame rises by wind pressure.
[0014] The method of extinguishing oil fire of the present invention can use properly extinguishing agent of main
component of aqueous solution of potassium carbonate from 20 to 50 % by weight.
[0015] The present invention to resolve the aforesaid problem is an extinguisher which conducts the method of ex-
tinguishing oil fire and is composed of a nozzle for spraying with more than one excretory pore, a tank combined with
the nozzle for spraying through flow channel, and a means for spraying extinguishing agent in the tank at predetermined
flow rate. The means for spraying extinguishing agent is controlled to be sprayed as liquid drops at predetermined flow
rate of the range from 20 ml/min to 1200 ml/min per one pore of the nozzle.
[0016] In the extinguisher of the present invention, the means for spraying extinguishing agent is preferably composed
of a motor driven by battery and a pump spraying extinguishing agent with motor.
[0017] The nozzle of the extinguisher of the present invention has preferably from 2 to 50 excretory pores of the
effective area from 0.1 mm2 to 50 mm2.
The nozzle of the extinguisher of the present invention is preferably from 5 cm to 200 cm long.
The extinguisher of the present invention can be composed of supporting part which installs a nozzle at the end of
cooking equipment or on the table of cooking equipment and dropping part of extension of the supporting part at
predetermined height from cooking equipment.
The extinguisher of the present invention can be composed of a tank for extinguishing agent in accordance with oil
amount of cooking equipment.
[0018] The extinguishing agent for the present invention is not restricted if it is the one adaptable for cooking oil. For
example, the extinguishing agent of main ingredient of aqueous solution of potassium carbonate from 20 to 50 % by
weight is the most preferable.
[0019] Dropping extinguishing agent in the present invention means dropping liquid drops of extinguishing agent to
firing cooking equipment and is different from mist, shower and strong flow. It is possible to extinguish easily oil fire
without splattered heated oil including firing oil by dropping liquid drops at predetermined flow rate to heated oil in firing
cooking equipment.
[0020] The extinguisher of the present invention is not restricted if it is a motor which can drop extinguishing agent at
predetermined flow rate and uses motor driven by battery preferably. Using battery including rechargeable battery makes
the extinguisher more mobile.
[0021] The nozzle is not restricted if it is a shape of ability to drop predetermined amount of extinguishing agent and
has shape of ability to drop liquid drops from more than two excretory pores of a nozzle. The shape of excretory pores
is not restricted and can be circle, oval and polygon. The dropping part of a nozzle has from 2 to 20 excretory pores of
the effective area from 1mm2 to 1.5 mm2.
[0022] The length of a nozzle of the present invention is not restricted and is preferable length of enough distance
from fire to a user. Specifically, the nozzle is from 5 cm and 150 cm.
[0023] The extinguisher of the present invention can be composed of supporting part which installs a nozzle at the
end of cooking equipment or on the table of cooking equipment and dropping part of extension of the supporting part
at predetermined height from cooking equipment.
[0024] The extinguisher of the present invention can be composed of a tank for extinguishing agent in accordance
with oil amount of cooking equipment to provide the extinguisher by using all amount of extinguishing agent.

{Effect of Invention}

[0025] The method of extinguishing oil fire of the present invention can extinguish oil fire easily by dropping at prede-
termined flow rate evenly to heated oil in the firing cooking equipment and without splattering heated oil including firing
oil. The method of extinguishing oil fire of the present invention can extinguish oil fire without rising flame by wind pressure
because it does not spray air.
[0026] The extinguisher of the present invention can extinguish without splattering oil by dropping consecutive liquid
drops from more than one excretory pore at predetermined flow rate to the cooking equipment for household use or
business use. The extinguisher of the present invention can extinguish oil fire without rising flame by wind pressure
because it does not spray air.

{Brief Description of Drawings]

[0027]

{Fig. 1}
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Fig. 1 shows one embodiment of extinguisher of the present invention.
{Fig. 2}
Fig. 2A and 2B show examples of the shape of a nozzle of the present invention.

{Description of Embodiments}

[0028] We explain preferred embodiment of the present invention by referring attached figures as follows;
In the present invention, the phrase "oil fire which occurs from cooking equipment for household use or business use
when cooking oil is overheated" generally means a fire igniting by overheating when a user cooks by heating oil including
tempura fire and fryer fire. The present invention targets such a fire.
[0029] In the present invention, an oil fire is extinguished by the extinguishing agent well-known in this technical field
(generally liquid extinguishing agent), and the extinguishing agent is not restricted if it is one attaining the purpose of
the present invention. Aqueous solution of main component of potassium carbonate, especially aqueous solution from
20 to 50 % by weight, is used preferably in terms of preservation stability and cost.
[0030] Oil is not restricted if it is a cooking oil. Such oil ignites at the temperature from 300 ˚C to 400 ˚C.
[0031] The inventors invent the present invention by finding the ability to extinguish easily without splattering heated
oil including firing oil and without raising flame high by wind pressure by using this extinguishing agent to heated oil in
the cooking equipment in which oil fire occurs.
[0032] When the extinguishing agent is used to oil fire, it was found that this extinguishing agent is extinguishable
without splattering oil and raising high flame as follows;

(1) Using the extinguishing agent as consecutive liquid drops sprayed out from more than one excretory pore
(preferably more than two excretory pores).
(2) Spray in predetermined range of flow rate.
(3) Keeping a distance from the surface of oil in the firing cooking equipment.

[0033] The first condition of the method of extinguishing oil fire of the present invention is that the extinguishing agent
is used as consecutive liquid drops from more than one excretory pore of spraying nozzle for the oil surface in the firing
cooking equipment.
[0034] If the extinguishing agent is sprayed with mist or thin shower, it cannot extinguish enough because of strong
flame. In this case, the extinguishing agent cannot extinguish enough because it evaporates before it reaches the liquid
surface.
[0035] The extinguishing agent from one excretory pore reaches at the more flow rate than from over two excretory
pores. Therefore, in this case, it raises flame highly. Because the extinguishing agent which is higher specific gravity
than oil goes under oil, it cannot extinguish enough. Therefore, multiple excretory pores are preferable.
[0036] The second condition of the method of extinguishing oil fire of the present invention is that the range of flow
rate of extinguishing agent is set from 20 ml/min to 1200 ml/min per one excretory pore. If the flow rate per one excretory
pore is less than 20 ml/min, the extinguishing agent cannot extinguish enough because of strong flame. In this case,
the extinguishing agent cannot extinguish enough because it evaporates before it reaches the liquid surface.
[0037] If the flow rate per one excretory pore is more than 1200 ml/min, it raises flame highly or because the extin-
guishing agent goes under oil, it cannot extinguish enough.
[0038] The preferable flow rate per one excretory pore is from 50 ml/min to 1000 ml/min, more preferable from 60
ml/min to 900 ml/min. These flow rates are determined by the results of the repeated extinguishing experiments by
inventors. The extinguishing agent can extinguish oil fire without splattering oil by determining more than one consecutive
liquid drops and their flow rate.
[0039] The last condition of the method of extinguishing oil fire of the present invention is distance between liquid
surface of firing oil and a nozzle. We determine from 0 cm to less than 300 cm. If the height from the liquid surface is
minus (the nozzle is into oil), the extinguishing agent cannot extinguish fire. If the extinguishing agent is used from the
height of more than 300 cm, the extinguishing agent cannot extinguish fire enough because the extinguishing agent
cannot be sprayed on fire stably.
[0040] As explained above, according to the method of extinguishing oil fire of the present invention, when the conditions
for using the extinguisher is within predetermined condition, the extinguisher can extinguish oil fire without splattering
oil. Further because this extinguisher dose not spray on heated oil directly, different from the method of spraying carbon
dioxide gas and liquid extinguishing agent described in the patent reference 1 and the patent reference 2, the possibility
of splattering oil becomes low.
[0041] Next, the extinguisher of the present invention will be explained using Fig. 1 and Fig. 2.
[0042] Fig. 1 illustrates one embodiment of the extinguisher of the present invention. Fig. 2A and 2B illustrate one
embodiment of a nozzle of the extinguisher of the present invention.
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[0043] As being illustrated in Fig. 1, the extinguisher of the present invention is composed of a tank 1 for extinguishing
agent, a nozzle 2 with more than one excretory pore having the effective area at the end, a joint hose 3 sending the
extinguishing agent to the nozzle 2, a handle 4 for holding, a motor 5 of spraying out the extinguishing agent from tank
at predetermined flow rate, a pump 6 driven by the motor 5, flow channel 7 for bringing the extinguishing agent into the
pump 6, flow channel 8 for reverse the extinguishing agent in the case of bringing the extinguishing agent more than
predetermined flow rate, and safety valve 9. The motor always rotates at the number of rotation to spray at predetermined
flow rate in Fig. 1. However, the extinguisher can have the control box and knob for controlling flow rate to make flow
rate variable.
[0044] The extinguisher has a shape (effective area) and a number of excretory pores 2a in a nozzle 2 to spray the
extinguishing agent to oil fire directly and is used as the consecutive liquid drops of the extinguishing agent at the flow rate.
[0045] The effective area of excretory pores 2a should be from 0.1 mm2 to 50 mm2, preferably from 0.3 mm2 to 30
mm2, more preferably from 0.5 mm2 to 20 mm2. A number of excretory pores 2a should be from 2 to 50 in accordance
with the effective area, preferably from 3 to 20.
[0046] The extinguishing agent is sprayed out as consecutive liquid drops from excretory pores at predetermined flow
rate. The extinguishing agent from excretory pores 2a of a nozzle 2 does not evaporate before reaching the surface oil
and does not go under oil.
[0047] The amount of the extinguishing agent in the tank may be made by supposing the amount of oil in cooking
equipment. Towards oil fire representing tempura fire in an ordinal family, compact and inexpensive extinguisher can
be provided by making the amount be in accordance with extinguishing one fire of cooking equipment. When the size
of the extinguisher is compact because the weight can be held by one hand, a nozzle can be connected with the tank
directly.
[0048] The length of a nozzle should be from 5 cm (for household) to 200 cm (for business), to make enough distance
from oil of cooking equipment to a user.
[0049] As illustrated in Fig. 2A and 2B, a supporting part 2b which supports a part of a nozzle is installed on the flat
area of a range or a cooking table or on the flat area of the end of the cooking equipment. Therefore, the nozzle can be
extended at predetermined height from the supporting part 2b. A user can extinguish at the fixed height by fixing a nozzle
with the supporting part 2b close to fire and by moving it horizontally as an axis of the supporting part 2b.

{Experiment}

(Experiment 1: Effect of extinguishing oil fire by a nozzle)

[0050] Experimental oil fire was set by heating 1 litter and 10 litter at 400 ˚C in a pan for tempura and in a business
use fryer. Fire was extinguished with aqueous solution of calcium carbonate of 30 % by weight with a nozzle at the flow
rate of 6500 cc/min. It was evaluated in three classes. s means extinguished perfectly. h means extinguished partially.
3 means no extinguished. The results are in Table 1.
[0051]

{Table 1}

No. Effective area of excretory pores Number of excretory pores Result of extinguish

1-1 0.03 100 3

1-2 0.05 80 3

1-3 0.1 60 h

1-4 0.1 40 s

1-5 0.1 20 s

1-6 0.5 30 s

1-7 0.8 30 s

1-8 3 20 s

1-9 10 7 s

1-10 30 5 s

1-11 50 1 3

1-12 50 3 s
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[0052] The Table 1 shows that even if the flow rate is same, the results are different in relation to the effective area
and the number of excretory pores.

(Experiment 2: Extinguishing experiments by different flow rate)

[0053] The same experiments as the experiment 1 are conducted using the nozzle of No. 1-7, No. 1-8 and No. 1-10
of the experiment 1 at the flow rates shown in Table 2. The results are shown in Table 2.
[0054]

[0055] In Table 2, the unit of flow rate is cc/min. If the flow rate is within the range of the present invention, the
extinguisher can extinguish oil fire effectively. At the flow rate of 400cc/min, the ability to extinguish is not enough and
the extinguisher cannot extinguish oil fire perfectly. At the flow rate of 1300 cc/min, because flame blows high, the
extinguisher cannot extinguish oil fire enough.
[0056]

1 Tank of extinguishing agent
2 Nozzle
2a Excretory pores

(continued)

No. Effective area of excretory pores Number of excretory pores Result of extinguish

1-13 60 2 s

1-14 60 1 s

No. Nozzle Flow rate Result of extinguish

2-1 1-7 400 3

2-2 500 s

2-3 600 s

2-4 700 s

2-5 800 s

2-6 1000 s

2-7 1300 h

2-8 1-8 400 3

2-9 500 s

2-10 600 s

2-11 700 s

2-12 800 s

2-13 1000 s

2-14 1300 3

2-15 1-10 400 3

2-16 500 s

2-17 600 s

2-18 700 s

2-19 800 s

2-20 1000 s

2-21 1300 3
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2b Supporting part
3 Hose
4 Handle
5 Motor
6 Pump
7 Flow channel
8 Flow channel
9 Safety valve

Claims

1. A method for extinguishing oil fire occurring from house hold use cooking equipment and a business use cooking
equipment due to overheating of cooking oil; said method for extinguishing oil fire comprising:

dropping extinguishing agent to said cooking equipment firing at the flow rate of 20ml/min to 1200 ml/min per
one hole as consecutive liquid drops from more than one spraying excretory pore at the height from 0cm to
less than 300cm until the fire being extinguished.

2. A method for extinguishing oil fire according to claim 1, wherein said extinguishing agent comprising main component
of water solution of potassium carbonate of 20% to 50 % by weight.

3. An extinguisher for extinguishing oil fire occurring from house hold use cooking equipment and a business use
cooking equipment due to overheating of cooking oil, said extinguisher comprising:

a nozzle for spraying, having more than one spraying excretory pore;
a tank for extinguishing agent, connected to said nozzle through flow channel; and
an extinguishing agent exhausting means for exhausting said extinguishing agent from said tank at a prede-
termined flow rate;
said extinguishing agent exhausting means being controlled to spray said extinguishing agent as liquid drops
at a predetermined flow rate of the range from 20 ml/min to 1200ml/min per one pore of the nozzle.

4. An extinguisher according to claim 3, wherein said extinguishing agent exhausting means comprises a motor driven
by a battery and a pump for exhausting said extinguishing agent by said motor.

5. An extinguisher according to claim 3 , wherein said nozzle includes 2 to 50 excretory pores having the effect area
of 0.1mm2 to 50 mm2.

6. An extinguisher according to claim 3, wherein said nozzle has a length of 5cm to 200cm.

7. An extinguisher according to claim 3, wherein said nozzle comprises a supporting part to be provided at one end
of said cooking equipment or a table of said cooking equipment, and a dropping part extended from said support
part, having a predetermined height from said cooking equipment.

8. An extinguisher according to claim 3, wherein said tank has a capacity suitable for oil capacity of said cooking
equipment.



EP 2 272 567 A1

8



EP 2 272 567 A1

9



EP 2 272 567 A1

10



EP 2 272 567 A1

11



EP 2 272 567 A1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO H0724080 A [0008] • WO 2004321272 A [0008]


	bibliography
	description
	claims
	drawings
	search report

