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DESCRIPTION 

 

METHOD FOR CUTTING WITH GAS AND APPARATUS FOR CUTTING WITH 

GAS 

 5 

TECHNICAL FIELD 

[0001]  

 The present invention relates to a method for cutting with gas which uses a 

cutting tip including a preheating hole for forming a preheating flame with a fuel gas and 

an oxygen gas for preheating, and an oxygen gas hole for cutting a workpiece by injecting 10 

oxygen gas for cutting, and an apparatus for cutting with gas. 

 Priority is claimed on Japanese Patent Application, No. 2008-236703, filed on 

September 16, 2008, the contents of which are incorporated herein by reference.  

 

BACKGROUND ART 15 

[0002]  

 For example, when a workpiece, such as a steel plate is cut, a gas cutting method 

has been widely used in which a cutting start point in the workpiece is heated to a 

temperature at where an oxidation reaction can be carried out by a preheating flame 

generated at a preheating hole, and the workpiece is burned and melted to be cut by 20 

injecting oxygen gas with a high purity from a cutting oxygen gas hole toward the heated 

portion. 

 In the gas cutting method, while the cutting start point in the workpiece is heated 

and while the workpiece is cut, a hydrocarbon-based gas and an oxygen gas are supplied 

as fuel gas to generate a preheating flame.  However, a hydrogen gas has recently been 25 

1 DESCRIPTION  METHOD FOR CUTTING WITH GAS AND APPARATUS FOR CUTTING WITH GAS 5
TECHNICAL FIELD [0001]        The present invention relates to a method for cutting with gas which uses
a cutting tip including a preheating hole for forming a preheating flame with a fuel gas and 10 an oxygen
gas for preheating, and an oxygen gas hole for cutting a workpiece by injecting oxygen gas for cutting,
and an apparatus for cutting with gas.        Priority is claimed on Japanese Patent Application, No.
2008-236703, filed on September 16, 2008, the contents of which are incorporated herein by reference.
15 BACKGROUND ART [0002]        For example, when a workpiece, such as a steel plate is cut, a gas
cutting method has been widely used in which a cutting start point in the workpiece is heated to a
temperature at where an oxidation reaction can be carried out by a preheating flame 20generated at a
preheating hole, and the workpiece is burned and melted to be cut by injecting oxygen gas with a high
purity from a cutting oxygen gas hole toward the heated portion.        In the gas cutting method, while the
cutting start point in the workpiece is heated and while the workpiece is cut, a hydrocarbon-based gas
and an oxygen gas are supplied 
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used instead of the hydrocarbon-based gas (For example, Patent Document No. 1). 

 According to this gas cutting method, it is necessary to supply a large amount of a 

hydrogen gas to the preheating hole even when a workpiece is heated.  That is, this gas 

cutting method has a drawback of cost. 

 Therefore, a technical solution, which can heat the workpiece sufficiently when 5 

the workpiece is heated with the preheating flame, and solves the drawback of cost, is 

desired. 

 

PRIOR ART DOCUMENT 

 10 

PATENT DOCUMENT 

[0003] 

[Patent Document No. 1] Japanese Unexamined Patent Application, First Publication No. 

2002-66736  

 15 

DISCLOSURE OF THE INVENTION 

 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0004]  

 In consideration of the above-described problems, it is an object of the present 20 

invention to provide a method for cutting with gas which uses a cutting tip including a 

preheating hole for forming a preheating flame with a fuel gas and an oxygen gas for 

preheating, and an oxygen gas hole for cutting a workpiece by injecting oxygen gas for 

cutting, and which can decrease an amount of hydrogen gas used by supply a fuel gas to 

the preheating hole, which is appropriate in both heating and cutting the workpiece, and an 25 

2 used instead of the hydrocarbon-based gas (For example, Patent Document No. 1).        According to
this gas cutting method, it is necessary to supply a large amount of a hydrogen gas to the preheating hole
even when a workpiece is heated. That is, this gas cutting method has a drawback of cost. 5Therefore, a
technical solution, which can heat the workpiece sufficiently when the workpiece is heated with the
preheating flame, and solves the drawback of cost, is desired. PRIOR ART DOCUMENT 10 PATENT
DOCUMENT [0003] [Patent Document No. 1] Japanese Unexamined Patent Application, First Publication
No. 2002-66736 15 DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY THE
INVENTION [0004] 20In consideration of the above-described problems, it is an object of the present
invention to provide a method for cutting with gas which uses a cutting tip including a preheating hole for
forming a preheating flame with a fuel gas and an oxygen gas for preheating, and an oxygen gas hole for
cutting a workpiece by injecting oxygen gas for cutting, and which can decrease an amount of hydrogen
gas used by supply a fuel gas to 25the preheating hole, which is appropriate in both heating and cutting
the workpiece, and an 
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apparatus for cutting with gas. 

 

MEANS FOR SOLVING THE PROBLEM 

[0005] 

 In order to solve the problems, the present invention provides the following 5 

inventions. 

 Claim 1 of the present invention relates to a method for cutting with gas which 

uses a cutting tip including a preheating hole for forming a preheating flame with a fuel 

gas and an oxygen gas for preheating, and an oxygen gas hole for cutting a workpiece by 

injecting oxygen gas for cutting, wherein the fuel gas contains at least one of a hydrogen 10 

gas and a hydrocarbon-based gas, and a ratio of the hydrogen gas and the 

hydrocarbon-based gas to be supplied to the preheating hole is altered depending on a case 

of heating the workpiece and a case of cutting the workpiece. 

[0006] 

 Claim 10 of the present invention relates to an apparatus for cutting with gas 15 

which supplies an oxygen gas, and a fuel gas to a cutting tip including a preheating hole 

for forming a preheating flame with a fuel gas and an oxygen gas for preheating, and an 

oxygen gas hole for cutting a workpiece by injecting oxygen gas for cutting, wherein the 

apparatus includes a supply circuit for oxygen gas, a supply circuit for hydrogen gas, a 

supply circuit for hydrocarbon-based gas, and a gas supply control means; the preheating 20 

hole is connected to the supply circuit for oxygen gas, the supply circuit for hydrogen gas, 

and the supply circuit for hydrocarbon-based gas; a flow rate of a hydrogen gas supplied 

from the supply circuit for hydrogen gas, and a flow rate of a hydrocarbon-based gas 

supplied from the supply circuit for hydrocarbon-based gas can be altered; the oxygen gas 

hole for cutting is connected to the supply circuit for oxygen gas; and the gas supply 25 

3 apparatus for cutting with gas. MEANS FOR SOLVING THE PROM FM [0005] 5In order to solve the
problems, the present invention provides the following inventions.        Claim 1 of the present invention
relates to a method for cutting with gas which uses a cutting tip including a preheating hole for forming a
preheating flame with a fuel gas and an oxygen gas for preheating, and an oxygen gas hole for cutting a
workpiece by 10injecting oxygen gas for cutting, wherein the fuel gas contains at least one of a hydrogen
gas and a hydrocarbon-based gas, and a ratio of the hydrogen gas and the hydrocarbon-based gas to be
supplied to the preheating hole is altered depending on a case of heating the workpiece and a case of
cutting the workpiece. [0006] 15Claim 10 of the present invention relates to an apparatus for cutting with
gas which supplies an oxygen gas, and a fuel gas to a cutting tip including a preheating hole for forming a
preheating flame with a fuel gas and an oxygen gas for preheating, and an oxygen gas hole for cutting a
workpiece by injecting oxygen gas for cutting, wherein the apparatus includes a supply circuit for oxygen
gas, a supply circuit for hydrogen gas, a 20supply circuit for hydrocarbon-based gas, and a gas supply
control means; the preheating hole is connected to the supply circuit for oxygen gas, the supply circuit for
hydrogen gas, and the supply circuit for hydrocarbon-based gas; a flow rate of a hydrogen gas supplied
from the supply circuit for hydrogen gas, and a flow rate of a hydrocarbon-based gas supplied from the
supply circuit for hydrocarbon-based gas can be altered; the oxygen gas 25hole for cutting is connected
to the supply circuit for oxygen gas; and the gas supply  
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control means can alter a ratio of the hydrogen gas and the hydrocarbon-based gas which 

are supplied to the preheating hole in a case of heating the workpiece and a case of cutting 

the workpiece. 

[0007] 

 In the method for cutting with gas and the apparatus for cutting with gas, the ratio 5 

of an amount of the hydrogen gas and the hydrocarbon-based gas relative to an amount of 

the fuel gas supplied to the preheating hole is altered depending on a case of heating the 

workpiece and a case of cutting the workpiece.  Therefore, it is possible to form a 

preheating flame, which is suitable in each case of heating and cutting the workpiece, and 

decrease the consumed amount of a hydrogen gas. 10 

 Moreover, the hydrogen gas, the hydrocarbon-based gas (also refers to a 

hydrocarbon gas), and the oxygen gas in the present description are not required to have a 

purity of 100%, and can contain inevitable impurities which are allowed to be contained 

industrially. 

[0008] 15 

 Claim 2 of the present invention relates to the method for cutting with gas 

according to Claim 1, wherein the hydrogen gas, or a mixed gas of the hydrogen gas and 

the hydrocarbon-based gas is supplied to the preheating hole in the case of heating the 

workpiece. 

 Claim 11 of the present invention relates to the apparatus for cutting with gas 20 

according to Claim 10, wherein the gas supply control means supplies a hydrogen gas, or a 

mixed gas containing the hydrogen gas and the hydrocarbon-based gas in the preheating 

hole as the fuel gas in the case of heating the workpiece. 

[0009] 

 According to the method for cutting with gas and the apparatus for cutting with 25 

4 control means can alter a ratio of the hydrogen gas and the hydrocarbon-based gas which are supplied
to the preheating hole in a case of heating the workpiece and a case of cutting the workpiece. [0007] 5In
the method for cutting with gas and the apparatus for cutting with gas, the ratio of an amount of the
hydrogen gas and the hydrocarbon-based gas relative to an amount of the fuel gas supplied to the
preheating hole is altered depending on a case of heating the workpiece and a case of cutting the
workpiece. Therefore, it is possible to form a preheating flame, which is suitable in each case of heating
and cutting the workpiece, and 10 decrease the consumed amount of a hydrogen gas.        Moreover, the
hydrogen gas, the hydrocarbon-based gas (also refers to a hydrocarbon gas), and the oxygen gas in the
present description are not required to have a purity of 100%, and can contain inevitable impurities which
are allowed to be contained industrially. 15[0008]        Claim 2 of the present invention relates to the
method for cutting with gas according to Claim 1, wherein the hydrogen gas, or a mixed gas of the
hydrogen gas and the hydrocarbon-based gas is supplied to the preheating hole in the case of heating
the workpiece. 20Claim 11 of the present invention relates to the apparatus for cutting with gas according
to Claim 10, wherein the gas supply control means supplies a hydrogen gas, or a mixed gas containing
the hydrogen gas and the hydrocarbon-based gas in the preheating hole as the fuel gas in the case of
heating the workpiece. [0009] 25According to the method for cutting with gas and the apparatus for
cutting with  S gas of the present invention, it is possible to effectively yield heat sufficient to heat the
workpiece, because a fuel gas, which is a hydrogen gas, or a mixed gas of a hydrogen gas and a
hydrocarbon-based gas, is supplied to the preheating hole in the case of heating the workpiece. 5[0010] 
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gas of the present invention, it is possible to effectively yield heat sufficient to heat the 

workpiece, because a fuel gas, which is a hydrogen gas, or a mixed gas of a hydrogen gas 

and a hydrocarbon-based gas, is supplied to the preheating hole in the case of heating the 

workpiece. 

[0010] 5 

 Claim 3 of the present invention relates to the method for cutting with gas 

according to Claim 2, wherein a ratio of the hydrocarbon-based gas mixed in the hydrogen 

gas is 30% by volume or less. 

[0011] 

 Claim 12 of the present invention relates to the apparatus for cutting with gas 10 

according to Claim 11, wherein the gas supply control means adjusts a ratio of the 

hydrocarbon-based gas mixed in the hydrogen gas to 30% by volume or less. 

[0012] 

 According to the method for cutting with gas and the apparatus for cutting with 

gas of the present invention, it is possible to decrease an amount of hydrogen gas used 15 

while improving cutting efficiency compared with using only a hydrocarbon-based gas in 

the case of heating the workpiece. 

[0013] 

 Claim 4 of the present invention relates to the method for cutting with gas 

according to Claim 2, wherein a ratio of the hydrocarbon-based gas mixed in the hydrogen 20 

gas is 10% by volume or less. 

[0014]  

 According to the method for cutting with gas, it is possible to decrease an amount 

of hydrogen gas used while maintaining a cutting efficiency equivalent to that using 

hydrogen gas. 25 

Claim 3 of the present invention relates to the method for cutting with gas according to Claim 2, wherein a
ratio of the hydrocarbon-based gas mixed in the hydrogen gas is 30% by volume or less. [0011] 10Claim
12 of the present invention relates to the apparatus for cutting with gas according to Claim 11, wherein
the gas supply control means adjusts a ratio of the hydrocarbon-based gas mixed in the hydrogen gas to
30% by volume or less. [0012] According to the method for cutting with gas and the apparatus for cutting
with 15gas of the present invention, it is possible to decrease an amount of hydrogen gas used while
improving cutting efficiency compared with using only a hydrocarbon-based gas in the case of heating the
workpiece. [0013] Claim 4 of the present invention relates to the method for cutting with gas 20 according
to Claim 2, wherein a ratio of the hydrocarbon-based gas mixed in the hydrogen gas is 10% by volume or
less. [0014] According to the method for cutting with gas, it is possible to decrease an amount of
hydrogen gas used while maintaining a cutting efficiency equivalent to that using 25 hydrogen gas.  6
[0015] 
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[0015] 

 Claim 5 of the present invention relates to the method for cutting with gas 

according to any one of Claims 2 to 4, wherein the hydrocarbon-based gas is supplied to 

the preheating hole in the case of cutting the workpiece. 

[0016] 5 

 According to the method for cutting with gas of the present invention, it is 

possible to use no hydrogen gas while maintaining heat energy needed to cut the 

workpiece. 

[0017] 

 Claim 6 of the present invention relates to the method for cutting with gas 10 

according to any one of Claims 2 to 4, wherein a mixed gas containing the hydrogen gas 

and the hydrocarbon-based gas is supplied to the preheating hole in the case of cutting a 

workpiece. 

[0018] 

 According to the method for cutting with gas of the present invention, it is 15 

possible to use no hydrogen gas while maintaining heat energy needed to cut the 

workpiece. 

[0019] 

 Claim 7 of the present invention relates to the method for cutting with gas 

according to any one of Claims 2 to 6, wherein the hydrocarbon-based gas is LPG. 20 

[0020]  

 Claim 8 of the present invention relates to the method for cutting with gas 

according to any one of Claims 2 to 6, wherein the hydrocarbon-based gas is propane gas. 

[0021] 

 Claim 9 of the present invention relates to the method for cutting with gas 25 

Claim 5 of the present invention relates to the method for cutting with gas according to any one of Claims
2 to 4, wherein the hydrocarbon-based gas is supplied to the preheating hole in the case of cutting the
workpiece. 5[0016]        According to the method for cutting with gas of the present invention, it is possible
to use no hydrogen gas while maintaining heat energy needed to cut the workpiece. [0017] 10Claim 6 of
the present invention relates to the method for cutting with gas according to any one of Claims 2 to 4,
wherein a mixed gas containing the hydrogen gas and the hydrocarbon-based gas is supplied to the
preheating hole in the case of cutting a workpiece. [0018] 15According to the method for cutting with gas
of the present invention, it is possible to use no hydrogen gas while maintaining heat energy needed to
cut the workpiece. [0019] Claim 7 of the present invention relates to the method for cutting with gas 20
according to any one of Claims 2 to 6, wherein the hydrocarbon-based gas is LPG. [0020]        Claim 8 of
the present invention relates to the method for cutting with gas according to any one of Claims 2 to 6,
wherein the hydrocarbon-based gas is propane gas. [0021] 25Claim 9 of the present invention relates to
the method for cutting with gas  7 according to any one of Claims 2 to 6, wherein the hydrocarbon-based
gas is butane gas. [0022] 
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according to any one of Claims 2 to 6, wherein the hydrocarbon-based gas is butane gas. 

[0022] 

 According to the method for cutting with gas of Claims 7 to 9, it is possible to use 

gases which are obtained more easily than hydrogen gas, and decrease an amount of 

hydrogen gas used while maintaining heat energy needed to cut the workpiece. 5 

 

EFFECT OF THE INVENTION 

 According to the method for cutting with gas and the apparatus for cutting with 

gas of the present invention, it is possible to form a preheating flame preferably in each of 

heating and cutting the workpiece while maintaining heat energy needed, and decrease an 10 

amount of hydrogen gas used. 

 

BRIEF DESCRIPTION OF THE FIGURES 

[0024]  

[Fig. 1] is a schematic view showing a gas cutting device according to a first embodiment 15 

of the present invention. 

[Fig. 2] is a time chart for explaining functions of the gas cutting device according to a 

first embodiment of the present invention. 

[Fig. 3] is a schematic view showing a gas cutting device according to a second 

embodiment of the present invention. 20 

[Fig. 4] is a time chart for explaining functions of the gas cutting device according to a 

second embodiment of the present invention. 

[Fig. 5] is a figure for explaining effects obtained by the method for cutting with gas 

according to the present invention. 

 25 

According to the method for cutting with gas of Claims 7 to 9, it is possible to use     gases which are
obtained more easily than hydrogen gas, and decrease an amount of 5 hydrogen gas used while
maintaining heat energy needed to cut the workpiece. EFFECT OF THE INVENTION        According to
the method for cutting with gas and the apparatus for cutting with gas of the present invention, it is
possible to form a preheating flame preferably in each of 10 heating and cutting the workpiece while
maintaining heat energy needed, and decrease an amount of hydrogen gas used. BRIEF DESCRIPTION
OF THE FIGURES [0024] 15[Fig. 1] is a schematic view showing a gas cutting device according to a first
embodiment of the present invention. [Fig. 2] is a time chart for explaining functions of the gas cutting
device according to a first embodiment of the present invention.     [Fig. 3] is a schematic view showing a
gas cutting device according to a second 20 embodiment of the present invention. [Fig. 4] is a time chart
for explaining functions of the gas cutting device according to a second embodiment of the present
invention. [Fig. 5] is a figure for explaining effects obtained by the method for cutting with gas according to
the present invention.  8 BEST MODE FOR CARRYING OUT THE INVENTION [0025] The first
embodiment of the present invention is explained referring to Figs 1 and 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0025]  

 The first embodiment of the present invention is explained referring to Figs 1 and 

2. 

 Fig. 1 shows a gas cutting system 1 according to the first embodiment.  5 

Reference numeral 20 shows a cutting tip, and 30 shows a gas cutting device.  The gas 

cutting device 30 supplies oxygen gas and fuel gas into the cutting tip 20. 

 The cutting tip 20, which is pole shape, includes an oxygen gas hole for cutting 

22 which is formed at the center of an end surface of the cutting tip 20, and a preheating 

hole 23 which is formed so as to surround the oxygen gas hole for cutting 22.  To the 10 

preheating hole 23, fuel gas and oxygen gas are supplied from the gas cutting device 30.  

Oxygen gas is supplied from the gas cutting device 30 to the oxygen gas hole for cutting 

22. 

 A workpiece is heated by a preheating flame, and cut (including piercing) by 

injecting oxygen gas from the oxygen gas hole for cutting 22 to the heated portion of the 15 

workpiece. 

 Moreover, the structure of the preheating hole and the cutting oxygen gas hole in 

the cutting tip, such as number, position, and the relationship therebetween is not 

particularly limited to this embodiment. 

[0026] 20 

 The gas cutting device 30 includes a supply circuit for fuel gas 40, a supply 

circuit for oxygen gas 50, and a control portion (gas supply control means) 60.  The 

supply circuit for fuel gas 40 and the supply circuit for oxygen gas 50 are connected to the 

cutting tip 20, respectively. 

 The supply circuit for fuel gas 40 includes a supply circuit for hydrogen gas 41, 25 

2. 5Fig. 1 shows a gas cutting system 1 according to the first embodiment. Reference numeral 20 shows
a cutting tip, and 30 shows a gas cutting device. The gas cutting device 30 supplies oxygen gas and fuel
gas into the cutting tip 20.        The cutting tip 20, which is pole shape, includes an oxygen gas hole for
cutting 22 which is formed at the center of an end surface of the cutting tip 20, and a preheating 10 hole
23 which is formed so as to surround the oxygen gas hole for cutting 22. To the preheating hole 23, fuel
gas and oxygen gas are supplied from the gas cutting device 30. Oxygen gas is supplied from the gas
cutting device 30 to the oxygen gas hole for cutting 22. A workpiece is heated by a preheating flame, and
cut (including piercing) by 15 injecting oxygen gas from the oxygen gas hole for cutting 22 to the heated
portion of the workpiece.        Moreover, the structure of the preheating hole and the cutting oxygen gas
hole in the cutting tip, such as number, position, and the relationship therebetween is not particularly
limited to this embodiment. 20[0026] The gas cutting device 30 includes a supply circuit for fuel gas 40, a
supply circuit for oxygen gas 50, and a control portion (gas supply control means) 60. The supply circuit
for fuel gas 40 and the supply circuit for oxygen gas 50 are connected to the cutting tip 20, respectively.
25The supply circuit for fuel gas 40 includes a supply circuit for hydrogen gas 41,  9 and a supply circuit
for propane gas 45.        The supply circuit for hydrogen gas 41 is connected to a hydrogen gas supply
source Sh, such as a hydrogen gas tank. A pressure regulation valve 41P, and a solenoid valve for
hydrogen gas 42 are provided with the supply circuit for hydrogen gas 41 in this 5 order from the
hydrogen gas supply source Sh. The solenoid valve for hydrogen gas 42 opens or closes by control
signals from the control portion 60 to control the flow of the hydrogen gas.        For example, the supply
circuit for propane gas 45 is connected to a propane gas supply source Sp, such as a propane gas tank.
A pressure regulation valve 45P, and a 
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and a supply circuit for propane gas 45. 

 The supply circuit for hydrogen gas 41 is connected to a hydrogen gas supply 

source Sh, such as a hydrogen gas tank.  A pressure regulation valve 41P, and a solenoid 

valve for hydrogen gas 42 are provided with the supply circuit for hydrogen gas 41 in this 

order from the hydrogen gas supply source Sh.  The solenoid valve for hydrogen gas 42 5 

opens or closes by control signals from the control portion 60 to control the flow of the 

hydrogen gas. 

 For example, the supply circuit for propane gas 45 is connected to a propane gas 

supply source Sp, such as a propane gas tank.  A pressure regulation valve 45P, and a 

solenoid valve for propane gas 46 are provided with the supply circuit for propane gas 45 10 

in this order from the propane gas supply source Sp.  The solenoid valve for propane gas 

46 opens or closes by control signals from the control portion 60 to control the flow of 

propane gas. 

 The supply circuit for oxygen gas 50 includes a supply circuit for oxygen gas for 

preheating 51 connected to the preheating hole 23 and a supply circuit for oxygen gas for 15 

cutting 55 connected to the oxygen gas hole for cutting 22.  The supply circuit for 

oxygen gas 50 is connected to an oxygen gas supply source So, such as an oxygen gas 

tank. 

[0027] 

 The supply circuit for oxygen gas for preheating 51 includes a pressure regulation 20 

valve 51P and a solenoid valve for oxygen gas for preheating 52 in this order from the 

oxygen gas supply source So.  When the oxygen gas solenoid valve for preheating 52 is 

opened by the control signals from the control portion 60, oxygen gas for preheating is 

supplied to the preheating hole 23.  In addition, the supply circuit for oxygen gas for 

preheating 51 is provided with a high circuit for oxygen gas for preheating 53.  The high 25 

10solenoid valve for propane gas 46 are provided with the supply circuit for propane gas 45 in this order
from the propane gas supply source Sp. The solenoid valve for propane gas 46 opens or closes by
control signals from the control portion 60 to control the flow of propane gas. The supply circuit for oxygen
gas 50 includes a supply circuit for oxygen gas for 15 preheating 51 connected to the preheating hole 23
and a supply circuit for oxygen gas for cutting 55 connected to the oxygen gas hole for cutting 22. The
supply circuit for oxygen gas 50 is connected to an oxygen gas supply source So, such as an oxygen gas
tank. [0027] 20The supply circuit for oxygen gas for preheating 51 includes a pressure regulation valve
51P and a solenoid valve for oxygen gas for preheating 52 in this order from the oxygen gas supply
source So. When the oxygen gas solenoid valve for preheating 52 is opened by the control signals from
the control portion 60, oxygen gas for preheating is supplied to the preheating hole 23. In addition, the
supply circuit for oxygen gas for 25 preheating 51 is provided with a high circuit for oxygen gas for
preheating 53. The high  10 circuit for oxygen gas for preheating 53 supplies high pressure-oxygen gas to
the preheating hole 23 when heating and piercing the workpiece.        The high circuit for oxygen gas for
preheating 53 is provided between the oxygen gas supply source So and the solenoid valve for oxygen
gas for preheating 52. The high 5circuit for oxygen gas for preheating 53 includes a pressure regulation
valve 53P and a high solenoid valve for oxygen gas 54 in this order from the oxygen gas supply source
So. When the high solenoid valve for oxygen gas 54 is opened by the control signals from the control
portion 60, oxygen gas is supplied to the preheating hole 23 via the high circuit for oxygen gas for
preheating 53. The control signals are output when heating and piercing 10the workpiece. [0028]        The
supply circuit for oxygen gas for cutting 55 includes a pressure regulation valve 55P and a solenoid valve
for oxygen gas for cutting 56 in this order from the oxygen gas supply source So. The supply circuit for
oxygen gas for cutting 55 connects between 
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circuit for oxygen gas for preheating 53 supplies high pressure-oxygen gas to the 

preheating hole 23 when heating and piercing the workpiece. 

 The high circuit for oxygen gas for preheating 53 is provided between the oxygen 

gas supply source So and the solenoid valve for oxygen gas for preheating 52.  The high 

circuit for oxygen gas for preheating 53 includes a pressure regulation valve 53P and a 5 

high solenoid valve for oxygen gas 54 in this order from the oxygen gas supply source So.  

When the high solenoid valve for oxygen gas 54 is opened by the control signals from the 

control portion 60, oxygen gas is supplied to the preheating hole 23 via the high circuit for 

oxygen gas for preheating 53.  The control signals are output when heating and piercing 

the workpiece. 10 

[0028] 

 The supply circuit for oxygen gas for cutting 55 includes a pressure regulation 

valve 55P and a solenoid valve for oxygen gas for cutting 56 in this order from the oxygen 

gas supply source So.  The supply circuit for oxygen gas for cutting 55 connects between 

the oxygen gas supply source So and the oxygen gas hole for cutting 22.  In addition, the 15 

solenoid valve for oxygen gas for cutting 56 in the supply circuit for oxygen gas for 

cutting 55 opens or closes by the control signals from the control portion 60 to control the 

flow of the oxygen gas to the oxygen gas hole for cutting 22. 

[0029] 

 The control portion 60 outputs control signals to an appropriate solenoid valve to 20 

open and close the appropriate solenoid valve based on control signals in a heating step, a 

piercing step, or a cutting step which is carried out by a program.  Thereby, desired 

oxygen gas or fuel gas is supplied to the cutting tip 20.  The broken line for connecting 

the control portion 60 and each solenoid valve in Fig. 1 shows a signal cable for sending 

control signals from the control portion 60 to each solenoid valve. 25 

15the oxygen gas supply source So and the oxygen gas hole for cutting 22. In addition, the solenoid valve
for oxygen gas for cutting 56 in the supply circuit for oxygen gas for cutting 55 opens or closes by the
control signals from the control portion 60 to control the flow of the oxygen gas to the oxygen gas hole for
cutting 22. [0029] 20The control portion 60 outputs control signals to an appropriate solenoid valve to
open and close the appropriate solenoid valve based on control signals in a heating step, a piercing step,
or a cutting step which is carried out by a program. Thereby, desired oxygen gas or fuel gas is supplied to
the cutting tip 20. The broken line for connecting the control portion 60 and each solenoid valve in Fig. 1
shows a signal cable for sending 25control signals from the control portion 60 to each solenoid valve.  11
[0030]        Next, the functions of the gas cutting device 30 are explained. [During heating] The solenoid
valve for hydrogen gas 42 provided in the supply circuit for 5 hydrogen gas 41 is opened by the control
signals from the control portion 60. At the same time, the solenoid valve for oxygen gas for preheating 52
in the supply circuit for oxygen gas for preheating 51 and the high solenoid valve for oxygen gas for
preheating 54 in the high circuit for oxygen gas for preheating 53 are opened to supply hydrogen gas and
oxygen gas for preheating to the preheating hole 23. 10Thereby, hydrogen gas and oxygen gas for
preheating are burned in the preheating hole 23 to form a preheating flame. The workpiece is then heated
by the preheating flame. [0031] [During piercing] 15The control signals from the control portion 60 open
the solenoid valve for 
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[0030] 

 Next, the functions of the gas cutting device 30 are explained. 

[During heating] 

 The solenoid valve for hydrogen gas 42 provided in the supply circuit for 

hydrogen gas 41 is opened by the control signals from the control portion 60.  At the 5 

same time, the solenoid valve for oxygen gas for preheating 52 in the supply circuit for 

oxygen gas for preheating 51 and the high solenoid valve for oxygen gas for preheating 54 

in the high circuit for oxygen gas for preheating 53 are opened to supply hydrogen gas and 

oxygen gas for preheating to the preheating hole 23. 

 Thereby, hydrogen gas and oxygen gas for preheating are burned in the 10 

preheating hole 23 to form a preheating flame.  The workpiece is then heated by the 

preheating flame. 

[0031] 

[During piercing] 

 The control signals from the control portion 60 open the solenoid valve for 15 

hydrogen gas 42 in the supply circuit for hydrogen gas 41.  At the same time, the control 

signals from the control portion 60 also open the solenoid valve for oxygen gas for 

preheating 52 in the supply circuit for oxygen gas for preheating 51 and the high solenoid 

valve for oxygen gas for preheating 54 in the high circuit for oxygen gas for preheating 

53.  Thereby, the hydrogen gas and oxygen gas for preheating are supplied to the 20 

preheating hole 23. 

 In addition, the control signals from the control portion 60 open the solenoid 

valve for oxygen gas for cutting 56 in the supply circuit for oxygen gas for cutting 55, 

thereby oxygen gas for cutting is supplied to the oxygen gas hole for cutting 22. 

 As a result, hydrogen gas and oxygen gas for preheating are burned in the 25 

hydrogen gas 42 in the supply circuit for hydrogen gas 41. At the same time, the control signals from the
control portion 60 also open the solenoid valve for oxygen gas for preheating 52 in the supply circuit for
oxygen gas for preheating 51 and the high solenoid valve for oxygen gas for preheating 54 in the high
circuit for oxygen gas for preheating 2053. Thereby, the hydrogen gas and oxygen gas for preheating are
supplied to the preheating hole 23.        In addition, the control signals from the control portion 60 open
the solenoid valve for oxygen gas for cutting 56 in the supply circuit for oxygen gas for cutting 55, thereby
oxygen gas for cutting is supplied to the oxygen gas hole for cutting 22. 25As a result, hydrogen gas and
oxygen gas for preheating are burned in the  12 preheating hole 23 to form a preheating flame. Thereby,
the work is heated. At the same time, oxygen gas for cutting is injected from the oxygen gas hole for
cutting 22 toward the heated portion to pierce the work. [0032] 5[During cutting]        The control signals
from the control portion 60 open the solenoid valve for propane gas 46 in the supply circuit for propane
gas 45. At the same time, the control signals open the solenoid valve for oxygen gas for preheating 52.
Thereby, a propane gas and oxygen gas are supplied to the preheating hole 23. When cutting, the high
10solenoid valve for oxygen gas for preheating 54 is closed.        In addition, the oxygen gas for cutting is
supplied to the oxygen gas hole for cutting 22 by opening the solenoid valve 56 for oxygen gas for cutting
in the supply circuit for oxygen gas for cutting 55. As a result, propane gas and oxygen gas are burned in
the preheating hole 23 to 15 form a preheating flame. Thereby, the work is heated. At the same time,
oxygen gas for cutting is injected from the oxygen gas hole for cutting 22 toward the heated portion to
pierce the work. [0033] According to the gas cutting device 30, hydrogen gas and the propane gas, which 
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preheating hole 23 to form a preheating flame.  Thereby, the work is heated.  At the 

same time, oxygen gas for cutting is injected from the oxygen gas hole for cutting 22 

toward the heated portion to pierce the work. 

[0032] 

[During cutting] 5 

 The control signals from the control portion 60 open the solenoid valve for 

propane gas 46 in the supply circuit for propane gas 45.  At the same time, the control 

signals open the solenoid valve for oxygen gas for preheating 52.  Thereby, a propane 

gas and oxygen gas are supplied to the preheating hole 23.  When cutting, the high 

solenoid valve for oxygen gas for preheating 54 is closed. 10 

 In addition, the oxygen gas for cutting is supplied to the oxygen gas hole for 

cutting 22 by opening the solenoid valve 56 for oxygen gas for cutting in the supply 

circuit for oxygen gas for cutting 55. 

 As a result, propane gas and oxygen gas are burned in the preheating hole 23 to 

form a preheating flame.  Thereby, the work is heated.  At the same time, oxygen gas 15 

for cutting is injected from the oxygen gas hole for cutting 22 toward the heated portion to 

pierce the work. 

[0033] 

 According to the gas cutting device 30, hydrogen gas and the propane gas, which 

make the fuel gas supplied to the preheating hole 23, are switched (that is, the ratio 20 

between hydrogen gas and propane gas in the fuel gas is altered) so as to form an 

appropriate flame in each of heating, piercing, and cutting the work. 

 As a result, it is possible to decrease an amount of hydrogen gas used while 

providing required heat energy. 

[0034] 25 

20make the fuel gas supplied to the preheating hole 23, are switched (that is, the ratio between hydrogen
gas and propane gas in the fuel gas is altered) so as to form an appropriate flame in each of heating,
piercing, and cutting the work.        As a result, it is possible to decrease an amount of hydrogen gas used
while providing required heat energy. 25[0034]  13        In addition, since the supply of oxygen gas for
cutting to the oxygen gas hole for cutting 22 is varied depending on heating, piercing, and cutting, the
work is efficiently heated, pierced, or cut. As a result, while the work is cut, it is possible to use not
hydrogen gas while 5 providing heat energy required to cut the work by supply only propane gas to the
preheating hole 23. [0035]        Next, a second embodiment of the present invention is explained referring
to Figs. 3 and 4. 10Fig. 3 is a schematic view showing a second gas cutting system. In Fig. 3, reference
numeral 70 denotes a gas cutting device.        The gas cutting device 70 is different from the gas cutting
device 30 in the following points. Specifically, hydrogen gas and propane gas are supplied by the solenoid
valve for hydrogen gas 42 and the solenoid valve for propane gas 46 in the gas 15cutting device 30. In
contrast, the supply of hydrogen gas and propane gas is controlled without steps by a mass-flow
controller provided in the supply circuit for hydrogen gas 81 and the supply circuit for propane gas 85,
which are disposed in the supply circuit for fuel gas 80, in the gas cutting device 70. The other
components are the same as those in the gas cutting device 30. Therefore, an explanation of the same
components is omitted in 20 this embodiment. [0036] 
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 In addition, since the supply of oxygen gas for cutting to the oxygen gas hole for 

cutting 22 is varied depending on heating, piercing, and cutting, the work is efficiently 

heated, pierced, or cut. 

 As a result, while the work is cut, it is possible to use not hydrogen gas while 

providing heat energy required to cut the work by supply only propane gas to the 5 

preheating hole 23. 

[0035] 

 Next, a second embodiment of the present invention is explained referring to 

Figs. 3 and 4. 

 Fig. 3 is a schematic view showing a second gas cutting system.  In Fig. 3, 10 

reference numeral 70 denotes a gas cutting device. 

 The gas cutting device 70 is different from the gas cutting device 30 in the 

following points.  Specifically, hydrogen gas and propane gas are supplied by the 

solenoid valve for hydrogen gas 42 and the solenoid valve for propane gas 46 in the gas 

cutting device 30.  In contrast, the supply of hydrogen gas and propane gas is controlled 15 

without steps by a mass-flow controller provided in the supply circuit for hydrogen gas 81 

and the supply circuit for propane gas 85, which are disposed in the supply circuit for fuel 

gas 80, in the gas cutting device 70.  The other components are the same as those in the 

gas cutting device 30.  Therefore, an explanation of the same components is omitted in 

this embodiment. 20 

[0036] 

 The gas cutting device 70 includes a supply circuit for fuel gas 80, a supply 

circuit for oxygen gas 50 and a control portion (control means for gas supply) 61. 

[0037] 

 The supply circuit for fuel gas 80 includes a supply circuit for hydrogen gas 81, a 25 

The gas cutting device 70 includes a supply circuit for fuel gas 80, a supply circuit for oxygen gas 50 and
a control portion (control means for gas supply) 61. [0037] 25The supply circuit for fuel gas 80 includes a
supply circuit for hydrogen gas 81, a  14 supply circuit for propane gas 85, a mixing device 88, and a
solenoid valve for the fuel gas 89. The supply circuit for hydrogen gas 81 and the supply circuit for
propane gas 88 are arranged in parallel, and the downstream side thereof is connected to the mixing
device 88. In addition, there is a cutting tip 20 at the downstream side of the mixing device 88. 5There is a
solenoid valve 89 for fuel gas to control the flow of a fuel gas between the mixing device 88 and the
cutting tip 20. [0038]       The supply circuit for hydrogen gas 81 includes a mass-flow controller 82 and a
solenoid valve for hydrogen gas 83. The upstream side of the supply circuit for 10 hydrogen gas 81 is
connected to a hydrogen gas supply source Sh. The downstream side of the supply circuit for hydrogen
gas 81 is connected to the mixing device 88. The mass-flow controller 82 and the solenoid valve for
hydrogen gas 83 are disposed in this order from the hydrogen gas supply source Sh to the mixing device
88. The supply circuit for propane gas 85 includes a mass-flow controller 86 and a 15solenoid valve for
propane gas 87. The upstream side of the supply circuit for propane gas 85 is connected to a propane
gas supply source Sp. The downstream side of the supply circuit for propane gas 85 is connected to the
mixing device 88. The mass-flow controller 86 and the solenoid valve for propane gas 87 are disposed in
this order from the supply circuit for propane gas 85 to the mixing device 88. 20[0039] The control portion
61 controls the degree of opening of the mass-flow controllers 82 and 86. At the same time, the control
portion 61 opens and closes the solenoid valve for hydrogen gas 83, the solenoid valve for propane gas
87, and the solenoid valve for the fuel gas 89 to control the flow of hydrogen gas, and propane gas.
25[0040] 
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supply circuit for propane gas 85, a mixing device 88, and a solenoid valve for the fuel gas 

89.  The supply circuit for hydrogen gas 81 and the supply circuit for propane gas 88 are 

arranged in parallel, and the downstream side thereof is connected to the mixing device 

88.  In addition, there is a cutting tip 20 at the downstream side of the mixing device 88.  

There is a solenoid valve 89 for fuel gas to control the flow of a fuel gas between the 5 

mixing device 88 and the cutting tip 20. 

[0038] 

 The supply circuit for hydrogen gas 81 includes a mass-flow controller 82 and a 

solenoid valve for hydrogen gas 83.  The upstream side of the supply circuit for 

hydrogen gas 81 is connected to a hydrogen gas supply source Sh.  The downstream side 10 

of the supply circuit for hydrogen gas 81 is connected to the mixing device 88.  The 

mass-flow controller 82 and the solenoid valve for hydrogen gas 83 are disposed in this 

order from the hydrogen gas supply source Sh to the mixing device 88. 

 The supply circuit for propane gas 85 includes a mass-flow controller 86 and a 

solenoid valve for propane gas 87.  The upstream side of the supply circuit for propane 15 

gas 85 is connected to a propane gas supply source Sp.  The downstream side of the 

supply circuit for propane gas 85 is connected to the mixing device 88.  The mass-flow 

controller 86 and the solenoid valve for propane gas 87 are disposed in this order from the 

supply circuit for propane gas 85 to the mixing device 88. 

[0039] 20 

 The control portion 61 controls the degree of opening of the mass-flow 

controllers 82 and 86.  At the same time, the control portion 61 opens and closes the 

solenoid valve for hydrogen gas 83, the solenoid valve for propane gas 87, and the 

solenoid valve for the fuel gas 89 to control the flow of hydrogen gas, and propane gas. 

[0040] 25 

15        In the gas cutting device 70 having the components explained above, it is possible to control the
degree of the mass-flow controllers 82 and 86 by the control signals from the control portion 61 to adjust
the flow rate of hydrogen gas in the supply circuit for hydrogen gas 81 and the flow rate of propane gas in
the supply circuit for propane gas 85. 5Thereby, it is also possible to adjust the mixing ratio (in volume) of
the propane gas to the hydrogen gas.        As a result, when the workpiece is heated, pierced, or cut,
hydrogen gas, propane gas, or fuel gas containing hydrogen gas and propane gas is supplied to the
preheating hole 23 while adjusting the mixing ratio (in volume) between hydrogen gas and propane
10gas. [0041] Below, the functions of the gas cutting device 70 are explained. [During heating] The
degree of opening of the mass-flow controllers 82 and 86 is controlled by the 15control signals from the
control portion 61. At the same time, the solenoid valve for hydrogen gas 83, and the solenoid valve for
propane gas 87 open or close so as to conform with the degree of opening of the mass-flow controllers 82
and 86. Thereby, fuel gas (at least one of hydrogen gas, propane gas, and a mixed gas containing
hydrogen gas and propane gas) is supplied to the preheating hole 23 via the solenoid valve for the fuel
gas 2089. During this step, the solenoid valve for the fuel gas 89 opens. In addition, the control signals
open the solenoid valve for oxygen gas for preheating 52 in the supply circuit for oxygen gas for
preheating 51 and the high solenoid 
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 In the gas cutting device 70 having the components explained above, it is possible 

to control the degree of the mass-flow controllers 82 and 86 by the control signals from 

the control portion 61 to adjust the flow rate of hydrogen gas in the supply circuit for 

hydrogen gas 81 and the flow rate of propane gas in the supply circuit for propane gas 85.  

Thereby, it is also possible to adjust the mixing ratio (in volume) of the propane gas to the 5 

hydrogen gas. 

 As a result, when the workpiece is heated, pierced, or cut, hydrogen gas, propane 

gas, or fuel gas containing hydrogen gas and propane gas is supplied to the preheating 

hole 23 while adjusting the mixing ratio (in volume) between hydrogen gas and propane 

gas. 10 

[0041] 

 Below, the functions of the gas cutting device 70 are explained. 

[During heating] 

 The degree of opening of the mass-flow controllers 82 and 86 is controlled by the 

control signals from the control portion 61.  At the same time, the solenoid valve for 15 

hydrogen gas 83, and the solenoid valve for propane gas 87 open or close so as to conform  

with the degree of opening of the mass-flow controllers 82 and 86.  Thereby, fuel gas (at 

least one of hydrogen gas, propane gas, and a mixed gas containing hydrogen gas and 

propane gas) is supplied to the preheating hole 23 via the solenoid valve for the fuel gas 

89.  During this step, the solenoid valve for the fuel gas 89 opens. 20 

 In addition, the control signals open the solenoid valve for oxygen gas for 

preheating 52 in the supply circuit for oxygen gas for preheating 51 and the high solenoid 

valve for oxygen gas for preheating 54 in the high supply circuit for oxygen gas for 

preheating 54 to supply hydrogen gas and oxygen gas for preheating to the preheating hole 

23. 25 

valve for oxygen gas for preheating 54 in the high supply circuit for oxygen gas for preheating 54 to
supply hydrogen gas and oxygen gas for preheating to the preheating hole 2523.  16 As a result, the fuel
gas and oxygen gas for preheating are burned in the preheating hole 23 to form a preheating flame. The
workpiece is then heated by the preheating flame. [0042] 5[During piercing]         The control signals from
the control portion 61 control the degree of opening of the mass-flow controllers 82 and 86. At the same
time, the solenoid valve for hydrogen gas 83, and the solenoid valve for propane gas 87 open or close so
as to conform with the degree of opening of the mass-flow controllers 82 and 86. Thereby, the fuel gas (at
least 10 one of hydrogen gas, propane gas, and a mixed gas containing hydrogen gas and propane gas)
is supplied to the preheating hole 23 via the solenoid valve for the fuel gas 89. During this step, the
solenoid valve for the fuel gas 89 opens. In addition, the control signals open the solenoid valve for
hydrogen gas 83 in the supply circuit for hydrogen gas 81. At the same time, the control signals open the
15solenoid valve for oxygen gas for preheating 52 in the supply circuit for oxygen gas for preheating 51
and the high solenoid valve for oxygen gas for preheating 54 in the high supply circuit for oxygen gas for
preheating 53 to supply the hydrogen gas and the oxygen gas for preheating to the preheating hole 23. In
addition, the control signals from the control portion 61 open the solenoid 20valve for oxygen gas for
cutting 56 in the supply circuit for oxygen gas for cutting 55, to supply oxygen gas for cutting to the
oxygen gas hole for cutting 22. As a result, the fuel gas and oxygen gas for preheating are burned in the 
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 As a result, the fuel gas and oxygen gas for preheating are burned in the 

preheating hole 23 to form a preheating flame.  The workpiece is then heated by the 

preheating flame. 

[0042] 

[During piercing]  5 

 The control signals from the control portion 61 control the degree of opening of 

the mass-flow controllers 82 and 86.  At the same time, the solenoid valve for hydrogen 

gas 83, and the solenoid valve for propane gas 87 open or close so as to conform with the 

degree of opening of the mass-flow controllers 82 and 86.  Thereby, the fuel gas (at least 

one of hydrogen gas, propane gas, and a mixed gas containing hydrogen gas and propane 10 

gas) is supplied to the preheating hole 23 via the solenoid valve for the fuel gas 89.  

During this step, the solenoid valve for the fuel gas 89 opens. 

 In addition, the control signals open the solenoid valve for hydrogen gas 83 in the 

supply circuit for hydrogen gas 81.  At the same time, the control signals open the 

solenoid valve for oxygen gas for preheating 52 in the supply circuit for oxygen gas for 15 

preheating 51 and the high solenoid valve for oxygen gas for preheating 54 in the high 

supply circuit for oxygen gas for preheating 53 to supply the hydrogen gas and the oxygen 

gas for preheating to the preheating hole 23. 

 In addition, the control signals from the control portion 61 open the solenoid 

valve for oxygen gas for cutting 56 in the supply circuit for oxygen gas for cutting 55, to 20 

supply oxygen gas for cutting to the oxygen gas hole for cutting 22. 

 As a result, the fuel gas and oxygen gas for preheating are burned in the 

preheating hole 23 to form a preheating flame.  The workpiece is then heated by the 

preheating flame.  At the same time, the oxygen gas for cutting is injected to the heated 

portion from the oxygen gas hole for cutting 22 to pierce the workpiece. 25 

preheating hole 23 to form a preheating flame. The workpiece is then heated by the preheating flame. At
the same time, the oxygen gas for cutting is injected to the heated 25 portion from the oxygen gas hole for
cutting 22 to pierce the workpiece.  17 [0043] [During cutting]        The control signals from the control
portion 60 close the mass-flow controller 82. At the same time, the control signals close the solenoid
valve for hydrogen gas 83. Then, 5the degree of opening of the mass-flow controller 86 is set to a desired
degree, and the solenoid valve for propane gas 87 is opened. Thereby, the propane gas is supplied to the
preheating hole 23 via the solenoid valve for the fuel gas 89. During this step, the solenoid valve for the
fuel gas 89 opens. In addition, the control signals from the control portion 61 open the solenoid 10valve
for hydrogen 83 in the supply circuit for hydrogen gas 81 to supply the oxygen gas for preheating to the
preheating hole 23. During cutting, the high solenoid valve for oxygen gas for preheating 54 closes.
In addition, oxygen gas for cutting is supplied to the oxygen gas hole for cutting 22 by opening the
solenoid valve 56 for oxygen gas for cutting in the supply circuit for 15oxygen gas for cutting 55.        As a
result, propane gas and oxygen gas are burned in the preheating hole 23 to form a preheating flame.
Thereby, the workpiece is then heated by the preheating flame. At the same time, the oxygen gas for
cutting is injected from the oxygen gas hole for cutting 22 toward the heated portion to cut the workpiece.
20[0044] 
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[0043] 

[During cutting] 

 The control signals from the control portion 60 close the mass-flow controller 82.  

At the same time, the control signals close the solenoid valve for hydrogen gas 83.  Then, 

the degree of opening of the mass-flow controller 86 is set to a desired degree, and the 5 

solenoid valve for propane gas 87 is opened.  Thereby, the propane gas is supplied to the 

preheating hole 23 via the solenoid valve for the fuel gas 89.  During this step, the 

solenoid valve for the fuel gas 89 opens. 

 In addition, the control signals from the control portion 61 open the solenoid 

valve for hydrogen 83 in the supply circuit for hydrogen gas 81 to supply the oxygen gas 10 

for preheating to the preheating hole 23.  During cutting, the high solenoid valve for 

oxygen gas for preheating 54 closes. 

 In addition, oxygen gas for cutting is supplied to the oxygen gas hole for cutting 

22 by opening the solenoid valve 56 for oxygen gas for cutting in the supply circuit for 

oxygen gas for cutting 55. 15 

 As a result, propane gas and oxygen gas are burned in the preheating hole 23 to 

form a preheating flame.  Thereby, the workpiece is then heated by the preheating flame.  

At the same time, the oxygen gas for cutting is injected from the oxygen gas hole for 

cutting 22 toward the heated portion to cut the workpiece. 

[0044] 20 

 In the case of heating and piercing the workpiece, when the mixing ratio in 

volume of propane gas to hydrogen gas is adjusted to 30% by volume or less, it is possible 

to decrease an amount of hydrogen gas used while providing heat energy of the preheating 

flame required to heat the workpiece.  Therefore, the mixing ratio of the propane gas to 

the hydrogen gas is preferably 30% by volume or less. 25 

In the case of heating and piercing the workpiece, when the mixing ratio in volume of propane gas to
hydrogen gas is adjusted to 30% by volume or less, it is possible to decrease an amount of hydrogen gas
used while providing heat energy of the preheating flame required to heat the workpiece. Therefore, the
mixing ratio of the propane gas to 25the hydrogen gas is preferably 30% by volume or less.  18        In
addition, when the mixing ratio of hydrocarbon-based gas to hydrogen gas is adjusted to 10% by volume
or less, it is possible to decrease an amount of hydrogen gas used while providing heat energy which is
substantially equal to that obtained by using only hydrogen gas. Therefore, it is more preferable to adjust
the mixing ratio of the 5 hydrocarbon-based gas to the hydrogen gas to 30% by volume or less. [0045]
According to the gas cutting device 70, during cutting of the workpiece, the mixed gas containing a
hydrogen gas and a propane gas is supplied to the preheating hole 23 as fuel gas. Therefore, it is
possible to reduce an amount of hydrogen gas used while 10 providing heat energy required to cut the
workpiece. [0046]        Moreover, the present invention is not limited to these embodiments, and the
constitution of the gas cutting device and the method for cutting according to the present invention can be
altered as long as any changes made to the constitution are within the 15scope of the present invention.
Specifically, a propane gas is used as the hydrocarbon-based gas in these embodiments. However, a
mixed gas containing LPG (liquid petroleum gas) and at least one of butane and propane can also be
used instead of a propane gas.             In addition, a hydrocarbon-based gas other than a propane gas,
LPG, and butane 20gas, and mixed gas thereof can also be used. [0047]        In the above embodiments,
the hydrogen gas supply source, the propane gas supply source and the oxygen gas supply source are
supplied from gas tanks. However, these gas sources do not necessarily need to be from gas tanks. For
example, the 25 hydrogen gas supply source may be a hydrogen generation device in which water is  
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 In addition, when the mixing ratio of hydrocarbon-based gas to hydrogen gas is 

adjusted to 10% by volume or less, it is possible to decrease an amount of hydrogen gas 

used while providing heat energy which is substantially equal to that obtained by using 

only hydrogen gas.  Therefore, it is more preferable to adjust the mixing ratio of the 

hydrocarbon-based gas to the hydrogen gas to 30% by volume or less. 5 

[0045] 

 According to the gas cutting device 70, during cutting of the workpiece, the 

mixed gas containing a hydrogen gas and a propane gas is supplied to the preheating hole 

23 as fuel gas.  Therefore, it is possible to reduce an amount of hydrogen gas used while 

providing heat energy required to cut the workpiece. 10 

[0046] 

 Moreover, the present invention is not limited to these embodiments, and the 

constitution of the gas cutting device and the method for cutting according to the present 

invention can be altered as long as any changes made to the constitution are within the 

scope of the present invention. 15 

 Specifically, a propane gas is used as the hydrocarbon-based gas in these 

embodiments.  However, a mixed gas containing LPG (liquid petroleum gas) and at least 

one of butane and propane can also be used instead of a propane gas. 

 In addition, a hydrocarbon-based gas other than a propane gas, LPG, and butane 

gas, and mixed gas thereof can also be used. 20 

[0047] 

 In the above embodiments, the hydrogen gas supply source, the propane gas 

supply source and the oxygen gas supply source are supplied from gas tanks.  However, 

these gas sources do not necessarily need to be from gas tanks.  For example, the 

hydrogen gas supply source may be a hydrogen generation device in which water is 25 

19 electrolyzed to an oxygen gas and a hydrogen gas. [0048] In the above embodiments, the flow of the
fuel gas is switched by the solenoid valves or the mass-flow controllers. However, in order to make the
flow of gasses 5 smooth and improve the efficiency, the oxygen gas and the fuel gas (including hydrogen
gas and hydrocarbon-based gas constituting the fuel gas) can be flowed with an interval by lapping the
switching timing of plural solenoid valves or making time lags. [0049] In the above embodiments, the flow
of the oxygen gas is controlled by combining 10plural solenoid valves. However, the flow of the oxygen
can also be controlled by other flow rate-control means, such as a mass-flow controller. [0050]
Below, the effects obtained by the gas cutting method according to the present invention are explained.
15Fig. 5 shows the relationship between the shortest period of time until the workpiece is pierced and the
obtained combustion heat energy when the fuel gas contains 30% of propane gas and 70% of hydrogen
gas (% means % by volume, in the same way below), the fuel gas contains 20% of propane gas and 80%
of hydrogen gas, the fuel gas contains 10% of propane gas and 90% of hydrogen gas, the fuel gas
contains 5% of 20 propane gas and 95% of hydrogen gas, and the fuel gas contains 100% of hydrogen
gas. [0051]        In Fig. 5, the horizontal axis denotes combustion heat energy (MJ/h) when the workpiece
is cut, and the longitudinal axis denotes the shortest period of time (second) required to pierce the
workpiece. Moreover, the shortest period of time required to 25pierce the workpiece means the shortest
time from the start of heating until an oxidation  
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electrolyzed to an oxygen gas and a hydrogen gas. 

[0048]  

 In the above embodiments, the flow of the fuel gas is switched by the solenoid 

valves or the mass-flow controllers.  However, in order to make the flow of gasses 

smooth and improve the efficiency, the oxygen gas and the fuel gas (including hydrogen 5 

gas and hydrocarbon-based gas constituting the fuel gas) can be flowed with an interval by 

lapping the switching timing of plural solenoid valves or making time lags. 

[0049]  

 In the above embodiments, the flow of the oxygen gas is controlled by combining 

plural solenoid valves.  However, the flow of the oxygen can also be controlled by other 10 

flow rate-control means, such as a mass-flow controller. 

[0050] 

 Below, the effects obtained by the gas cutting method according to the present 

invention are explained. 

 Fig. 5 shows the relationship between the shortest period of time until the 15 

workpiece is pierced and the obtained combustion heat energy when the fuel gas contains 

30% of propane gas and 70% of hydrogen gas (% means % by volume, in the same way 

below), the fuel gas contains 20% of propane gas and 80% of hydrogen gas, the fuel gas 

contains 10% of propane gas and 90% of hydrogen gas, the fuel gas contains 5% of 

propane gas and 95% of hydrogen gas, and the fuel gas contains 100% of hydrogen gas. 20 

[0051] 

 In Fig. 5, the horizontal axis denotes combustion heat energy (MJ/h) when the 

workpiece is cut, and the longitudinal axis denotes the shortest period of time (second) 

required to pierce the workpiece.  Moreover, the shortest period of time required to 

pierce the workpiece means the shortest time from the start of heating until an oxidation 25 

20 reaction (combustion) is caused at the heated portion by injecting the oxygen gas for cutting. In other
words, the shortest period of time from the start of heating to reaching a temperature at which the
oxidation reaction occurs in the workpiece.            Moreover, a lower combustion heat energy in the
horizontal axis and, a shorter 5time required to pierce is more preferable industrially. [0052]
According to Fig. 5, in a case where the combustion heat energy is 50 (MJ/h), the shortest piercing time is
reduced by about 30% when the fuel gas contains 30% propane and 70% hydrogen gas, compared with
the shortest piercing time when the fuel gas is 10propane gas. In addition, the shortest piercing time when
the fuel gas contains 10% propane gas and 90% hydrogen gas is reduced by 65%, compared with the
shortest piercing time when the fuel gas is propane gas. From these results, it is clear that the present
invention can significantly reduce the amount of hydrogen gas used. As explained above, even when 30%
of propane gas is added in a hydrogen gas, it 15 is possible to provide heat energy required to cut the
workpiece while reducing an amount of hydrogen gas used. INDUSTRIAL APPLICABILITY [0053]
20According to the gas cutting method and gas cutting device of the present invention, a preheating flame
which is suitable in each of cutting and heating, can be formed while providing sufficient heat energy
required to heat the workpiece. Therefore, it is possible to reduce an amount of hydrogen gas used. This
is extremely useful in industrial use.  
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reaction (combustion) is caused at the heated portion by injecting the oxygen gas for 

cutting.  In other words, the shortest period of time from the start of heating to reaching a 

temperature at which the oxidation reaction occurs in the workpiece. 

 Moreover, a lower combustion heat energy in the horizontal axis and, a shorter 

time required to pierce is more preferable industrially. 5 

[0052]  

 According to Fig. 5, in a case where the combustion heat energy is 50 (MJ/h), the 

shortest piercing time is reduced by about 30% when the fuel gas contains 30% propane 

and 70% hydrogen gas, compared with the shortest piercing time when the fuel gas is 

propane gas.  In addition, the shortest piercing time when the fuel gas contains 10% 10 

propane gas and 90% hydrogen gas is reduced by 65%, compared with the shortest 

piercing time when the fuel gas is propane gas.  From these results, it is clear that the 

present invention can significantly reduce the amount of hydrogen gas used. 

 As explained above, even when 30% of propane gas is added in a hydrogen gas, it 

is possible to provide heat energy required to cut the workpiece while reducing an amount 15 

of hydrogen gas used. 

 

INDUSTRIAL APPLICABILITY 

[0053] 

 According to the gas cutting method and gas cutting device of the present 20 

invention, a preheating flame, which is suitable in each of cutting and heating, can be 

formed while providing sufficient heat energy required to heat the workpiece.  Therefore, 

it is possible to reduce an amount of hydrogen gas used.  This is extremely useful in 

industrial use. 

 25 

21 Explanation of reference numerals 20cutting tip 22oxygen gas hole for cutting 23preheating hole
530,70 gas cutting device  40, 80 supply circuit for fuel gas  41, 81 supply circuit for hydrogen gas
42solenoid valve for hydrogen gas 45, 85 supply circuit for propane gas 10 46solenoid valve for propane
gas 50supply circuit for oxygen gas 51supply circuit for oxygen gas for preheating 52solenoid valve for
oxygen gas for preheating 53high circuit for oxygen gas for preheating 1554high solenoid valve for
oxygen gas for preheating 55supply circuit for oxygen gas for cutting 56solenoid valve for oxygen gas for
cutting 
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Explanation of reference numerals 

20 cutting tip 

22 oxygen gas hole for cutting 

23 preheating hole 

30, 70 gas cutting device 5 

40, 80 supply circuit for fuel gas 

41, 81 supply circuit for hydrogen gas 

42 solenoid valve for hydrogen gas 

45, 85 supply circuit for propane gas 

46 solenoid valve for propane gas 10 

50 supply circuit for oxygen gas 

51 supply circuit for oxygen gas for preheating 

52 solenoid valve for oxygen gas for preheating 

53 high circuit for oxygen gas for preheating 

54 high solenoid valve for oxygen gas for preheating 15 

55 supply circuit for oxygen gas for cutting 

56 solenoid valve for oxygen gas for cutting 

60 control portion (gas supply control means) 

72 mass-flow controller for hydrogen gas 

76 Mass-flow controller for propane gas 20 

Sh hydrogen gas supply source 

Sp propane gas supply source 

So oxygen gas supply source 

 

60control portion (gas supply control means) 72mass-flow controller for hydrogen gas 20 76Mass-flow
controller for propane gas Shhydrogen gas supply source Sppropane gas supply source Sooxygen gas
supply source  22 CLAIMS [Claim 1] A method for cutting with gas which uses a cutting tip including a
preheating     hole for forming a preheating flame with a fuel gas and an oxygen gas for preheating, and
5an oxygen gas hole for cutting a workpiece by injecting oxygen gas for cutting,        wherein the fuel gas
contains at least one of a hydrogen gas and a hydrocarbon-based gas, and a ratio of the hydrogen gas
and the hydrocarbon-based gas to be supplied to the preheating hole is altered depending on a case of
heating the workpiece and a case of 10cutting the workpiece. [Claim 2] 
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CLAIMS 

[Claim 1]  

 A method for cutting with gas which uses a cutting tip including a preheating 

hole for forming a preheating flame with a fuel gas and an oxygen gas for preheating, and 

an oxygen gas hole for cutting a workpiece by injecting oxygen gas for cutting,  5 

 wherein the fuel gas contains at least one of a hydrogen gas and a 

hydrocarbon-based gas, and  

 a ratio of the hydrogen gas and the hydrocarbon-based gas to be supplied to the 

preheating hole is altered depending on a case of heating the workpiece and a case of 

cutting the workpiece. 10 

[Claim 2] 

 A method for cutting with gas according to Claim 1, wherein the hydrogen gas, or 

a mixed gas of the hydrogen gas and the hydrocarbon-based gas is supplied to the 

preheating hole in the case of heating the workpiece. 

[Claim 3] 15 

 A method for cutting with gas according to Claim 2, wherein a ratio of the 

hydrocarbon-based gas mixed in the hydrogen gas is 30% by volume or less. 

[Claim 4] 

 A method for cutting with gas according to Claim 2, wherein a ratio of the 

hydrocarbon-based gas mixed in the hydrogen gas is 10% by volume or less. 20 

[Claim 5] 

 A method for cutting with gas according to any one of Claims 2 to 4, wherein the 

hydrocarbon-based gas is supplied to the preheating hole in the case of cutting the 

workpiece. 

[Claim 6] 25 

A method for cutting with gas according to Claim 1, wherein the hydrogen gas, or a mixed gas of the
hydrogen gas and the hydrocarbon-based gas is supplied to the preheating hole in the case of heating
the workpiece. 15[Claim 3]        A method for cutting with gas according to Claim 2, wherein a ratio of the
hydrocarbon-based gas mixed in the hydrogen gas is 30% by volume or less. [Claim 4] A method for
cutting with gas according to Claim 2, wherein a ratio of the 20 hydrocarbon-based gas mixed in the
hydrogen gas is 10% by volume or less. [Claim 5]        A method for cutting with gas according to any one
of Claims 2 to 4, wherein the hydrocarbon-based gas is supplied to the preheating hole in the case of
cutting the workpiece. 25[Claim 6]  23        A method for cutting with gas according to any one of Claims 2
to 4, wherein a mixed gas containing the hydrogen gas and the hydrocarbon-based gas is supplied to the
preheating hole in the case of cutting a workpiece. [Claim 7] 5A method for cutting with gas according to
any one of Claims 2 to 6, wherein the hydrocarbon-based gas is LPG. [Claim 8]        A method for cutting
with gas according to any one of Claims 2 to 6, wherein the hydrocarbon-based gas is propane gas.
10[Claim 9] 
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 A method for cutting with gas according to any one of Claims 2 to 4, wherein a 

mixed gas containing the hydrogen gas and the hydrocarbon-based gas is supplied to the 

preheating hole in the case of cutting a workpiece. 

[Claim 7] 

 A method for cutting with gas according to any one of Claims 2 to 6, wherein the 5 

hydrocarbon-based gas is LPG. 

[Claim 8]  

 A method for cutting with gas according to any one of Claims 2 to 6, wherein the 

hydrocarbon-based gas is propane gas. 

[Claim 9] 10 

 A method for cutting with gas according to any one of Claims 2 to 6, wherein the 

hydrocarbon-based gas is butane gas. 

[Claim 10]  

 An apparatus for cutting with gas which supplies an oxygen gas, and a fuel gas to 

a cutting tip including a preheating hole for forming a preheating flame with a fuel gas and 15 

an oxygen gas for preheating, and an oxygen gas hole for cutting a workpiece by injecting 

oxygen gas for cutting,  

 wherein the apparatus includes a supply circuit for oxygen gas, a supply circuit 

for hydrogen gas, a supply circuit for hydrocarbon-based gas, and a gas supply control 

means;  20 

 the preheating hole is connected to the supply circuit for oxygen gas, the supply 

circuit for hydrogen gas, and the supply circuit for hydrocarbon-based gas;  

 a flow rate of a hydrogen gas supplied from the supply circuit for hydrogen gas, 

and a flow rate of a hydrocarbon-based gas supplied from the supply circuit for 

hydrocarbon-based gas can be altered;  25 

A method for cutting with gas according to any one of Claims 2 to 6, wherein the hydrocarbon-based gas
is butane gas. [Claim 10] An apparatus for cutting with gas which supplies an oxygen gas, and a fuel gas
to  15 a cutting tip including a preheating hole for forming a preheating flame with a fuel gas and an
oxygen gas for preheating, and an oxygen gas hole for cutting a workpiece by injecting oxygen gas for
cutting,          wherein the apparatus includes a supply circuit for oxygen gas, a supply circuit for hydrogen
gas, a supply circuit for hydrocarbon-based gas, and a gas supply control 20 means;        the preheating
hole is connected to the supply circuit for oxygen gas, the supply circuit for hydrogen gas, and the supply
circuit for hydrocarbon-based gas;        a flow rate of a hydrogen gas supplied from the supply circuit for
hydrogen gas, and a flow rate of a hydrocarbon-based gas supplied from the supply circuit for 25
hydrocarbon-based gas can be altered;  24 the oxygen gas hole for cutting is connected to the supply
circuit for oxygen gas; and          the gas supply control means can alter a ratio of the hydrogen gas and
the hydrocarbon-based gas which are supplied to the preheating hole in a case of heating the 5
workpiece and a case of cutting the workpiece. [Claim 11]        An apparatus for cutting with gas
according to Claim 10, wherein the gas supply control means supplies a hydrogen gas, or a mixed gas
containing the hydrogen gas and the hydrocarbon-based gas in the preheating hole as the fuel gas in the
case of heating the 10workpiece. [Claim 12]        An apparatus for cutting with gas according to Claim 11,
wherein the gas supply control means adjusts a ratio of the hydrocarbon-based gas mixed in the
hydrogen gas to 30% by volume or less. 
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 the oxygen gas hole for cutting is connected to the supply circuit for oxygen gas; 

and  

 the gas supply control means can alter a ratio of the hydrogen gas and the 

hydrocarbon-based gas which are supplied to the preheating hole in a case of heating the 

workpiece and a case of cutting the workpiece. 5 

[Claim 11] 

 An apparatus for cutting with gas according to Claim 10, wherein the gas supply 

control means supplies a hydrogen gas, or a mixed gas containing the hydrogen gas and 

the hydrocarbon-based gas in the preheating hole as the fuel gas in the case of heating the 

workpiece. 10 

[Claim 12] 

 An apparatus for cutting with gas according to Claim 11, wherein the gas supply 

control means adjusts a ratio of the hydrocarbon-based gas mixed in the hydrogen gas to 

30% by volume or less. 


