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(54) DRIVING TOOL

(57) A driving tool (1a) includes a striking cylinder (2)
comprising a piston (21) configured to be actuated by a
combustion pressure of a mixed gas of compressed ox-
idant and fuel, a combustion chamber (3) in which the
mixed gas of compressed oxidant and fuel is to be com-
busted, an oxidant supply port (30Ea) for supplying the

compressed oxidant into the combustion chamber, a fuel
supply port (30Fe) for supplying the fuel into the com-
bustion chamber, and a check valve (30FB) provided to
at least one of the oxidant supply port and the fuel supply
port.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priorities from Japanese
patent applications No. 2018-7633 filed on January 19,
2018, No. 2018-7520 filed on January 19, 2018, No.
2018-7521 filed on January 19, 2018, No. 2018-22480
filed on February 9, 2018, No. 2018-22481 filed on Feb-
ruary 9, 2018, No. 2018-22482 filed on February 9, 2018,
No. 2018-26624 filed on February 19, 2018, No.
2018-84498 filed on April 25, 2018, No. 2018-84499 filed
on April 25, 2018, No. 2018-84500 filed on April 25, 2018,
and No. 2018-84501 filed on April 25, 2018, the entire
contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a driving tool
configured to combust a mixed gas of compressed oxi-
dant and fuel and to drive by a combustion pressure.

BACKGROUND

[0003] A driving tool referred to as a nailing machine
configured to strike a fastener such as a nail by actuating
a piston with a striking cylinder by using a compressed
air (compressed oxidant) as a power source and driving
a driver joined to the piston has been known.
[0004] Also, a driving tool configured to strike a fasten-
er such as a nail by combusting a mixed gas of air and
fuel in a combustion chamber and actuating a striking
cylinder by a combustion pressure has been known. In
the gas combustion type driving tool, the mixed gas of
which a pressure has been increased in advance is com-
busted to further increase the combustion pressure. Re-
garding the gas combustion type driving tool of the related
art, a technology of connecting an air valve and a control
valve configured to switch whether or not to supply the
fuel and the air and the combustion chamber by pipe
conduits has been suggested (for example, refer to Pat-
ent Document 1).
Patent Document 1: US-A-2004/0134961
[0005] In the gas combustion type driving tool of the
related art, the air and flame and the like, which are gen-
erated as the mixed gas of compressed air and fuel is
combusted in the combustion chamber, flow back from
supply ports opening to the combustion chamber to the
pipe conduits. For this reason, it is necessary for the pipe
conduit to have pressure resistance performance corre-
sponding to the combustion pressure. Also, when the air
supplied to the combustion chamber flows back to the
supply-side of the fuel, it is not possible to normally supply
the fuel. Also, when the flame flows back to the supply-
side of the fuel, the fuel remaining in the pipe conduit
between the fuel valve and the supply port is ignited, so
that soot is attached to the pipe conduit.

SUMMARY

[0006] The present disclosure has been made in view
of the above situations, and an object thereof is to provide
a driving tool capable of suppressing back-flow from a
combustion chamber to pipe conduits to which air and
fuel are to be supplied.
[0007] In order to achieve the above object, the present
disclosure provides a driving tool including a striking cyl-
inder having a piston configured to be actuated by a com-
bustion pressure of a mixed gas of compressed oxidant
and fuel, a combustion chamber in which the mixed gas
of compressed oxidant and fuel is to be combusted, an
oxidant supply port for supplying the compressed oxidant
to the combustion chamber, a fuel supply port for sup-
plying the fuel to the combustion chamber, and a check
valve provided to at least one of the oxidant supply port
and the fuel supply port.
[0008] In the present disclosure, the mixed gas of the
compressed oxidant supplied from the oxidant supply
port to the combustion chamber and the fuel supplied
from the fuel supply port to the combustion chamber is
combusted in the combustion chamber and a high tem-
perature and pressure gas is enabled to flow from the
combustion chamber into the striking cylinder, so that a
striking operation is performed.
[0009] In the present disclosure, the check valve is pro-
vided to the supply port opening to the combustion cham-
ber, so that it is possible to suppress back-flow of gas,
flame and the like from the combustion chamber to the
pipe conduit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a configuration view of main parts depicting
an example of a nailing machine of an embodiment.
FIG. 2 is an overall configuration view depicting an
example of the nailing machine of the embodiment.
FIG. 3 is an overall configuration view depicting an
example of the nailing machine of the embodiment.
FIG. 4 is a configuration view of main parts depicting
an example of the nailing machine of the embodi-
ment and an operation example.
FIG. 5 is a configuration view of main parts depicting
an example of the nailing machine of the embodi-
ment and an operation example.
FIG. 6 is a configuration view of main parts depicting
an example of the nailing machine of the embodi-
ment and an operation example.
FIG. 7 is a configuration view of main parts depicting
an example of the nailing machine of the embodi-
ment and an operation example.
FIG. 8 is a perspective view depicting a first embod-
iment of a head part.
FIG. 9 is a top view of the head part of the first em-
bodiment and a combustion chamber.
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FIG. 10 is a sectional view of the head part of the
first embodiment and the combustion chamber.
FIG. 11 is a sectional view taken along a line A-A of
FIG. 9.
FIG. 12 is a sectional view taken along a line B-B of
FIG. 9.
FIG. 13 is a sectional view taken along a line C-C of
FIG. 9.
FIG. 14 is a perspective view depicting a second
embodiment of the head part.
FIG. 15 is a perspective view depicting a third em-
bodiment of the head part.
FIG. 16 is a perspective view depicting a fourth em-
bodiment of the head part.
FIG. 17 is a perspective view depicting a fifth em-
bodiment of the head part.
FIG. 18 is a perspective view depicting a sixth em-
bodiment of the head part.
FIG. 19 is a perspective view depicting a seventh
embodiment of the head part.

DETAILED DESCRIPTION

[0011] Hereinafter, an embodiment of a nailing ma-
chine, which is an example of the driving tool of the
present disclosure, will be described with reference to
the drawings.

<Configuration Example of Nailing Machine of Embodi-
ment>

[0012] FIG. 1 is an overall view depicting an example
of a nailing machine of an embodiment, and FIGS. 2 and
3 are views of main parts depicting an example of the
nailing machine of the embodiment and an operation ex-
ample.
[0013] A nailing machine 1A of the embodiment in-
cludes a main body part 10 and a handle part 11 extend-
ing from the main body part 10 and configured to be
gripped by a hand. The nailing machine 1A includes a
nose part 12 provided at one side of the main body part
10 and configured to strike out a fastener therefrom. In
below descriptions, considering a using aspect of the
nailing machine 1A, the side at which the nose part 12
is provided is referred to as ’lower side’.
[0014] The nailing machine 1A includes a tank mount-
ing part 13, to which a fuel tank (not shown) having fuel
filled therein is detachably mounted and which is provid-
ed substantially in parallel with the handle part 11 below
the handle part. Also, the nailing machine 1A includes a
magazine 14 configured to share fasteners with the nose
part 12 and provided below the tank mounting part 13.
Also, the nailing machine 1A includes an air plug 15 to
which an air hose, to which compressed air that is com-
pressed oxidant is to be supplied from a supply source
such as an air compressor, is connected and which is
provided to the tank mounting part 13, in the embodiment.
[0015] Also, the nailing machine 1A includes an oper-

ation trigger 16 configured to actuate the nailing machine
1A and provided to the handle part 11. A battery 17 which
is a power supply of the nailing machine 1A is mounted
to a battery mounting part 18. The battery mounting part
is provided to the handle part 11.
[0016] The nailing machine 1A includes a striking cyl-
inder 2 configured to be actuated by a combustion pres-
sure of a mixed gas of compressed air and fuel, a com-
bustion chamber 3 in which the mixed gas of compressed
air and fuel is to be combusted, a head valve 4 configured
to open and close communication between the striking
cylinder 2 and the combustion chamber 3, and a valve
support member 5 configured to support the head valve 4.
[0017] The striking cylinder 2 is an example of the strik-
ing mechanism, and includes a driver 20 configured to
strike out a fastener supplied from the magazine 14 to
the nose part 12 and a piston 21 to which the driver 20
is provided. The striking cylinder 2 has a cylindrical space
in which the piston 21 can be slid, and is configured so
that the driver 20 is to move along the extension direction
of the nose part 12 by a reciprocal operation of the piston
21.
[0018] The striking cylinder 2 has a piston position re-
straint part 2a provided at a peripheral edge of an upper
end and formed to have a tapered shape of which a di-
ameter increases upward. When the piston 21 is moved
upward, a piston ring 21a provided on an outer peripheral
surface of the piston 21 is engaged to the piston position
restraint part 2a, so that a top dead point position of the
piston 21 is defined. In the meantime, the engagement
of the piston 21 with the piston position restraint part 2a
is released by a force of pushing the piston 21 by a com-
bustion pressure, so that the piston 21 can move by the
combustion pressure.
[0019] Also, the striking cylinder 2 includes a buffer
material 22 with which the piston 21 is to collide. The
buffer material 22 is configured by an elastic member
and is provided at a lower part of the striking cylinder 2.
In the striking cylinder 2, the piston 21 having moved
downward by an operation of striking out a fastener col-
lides with the buffer material 22, so that the bottom dead
center position of the piston 21 is defined and movement
ranges of the driver 20 and the piston 21 are restrained.
[0020] The combustion chamber 3 is provided above
the striking cylinder 2 along axial directions of the driver
20 and the piston 21, which are an axial direction of the
striking cylinder 2. The striking cylinder 2 and the com-
bustion chamber 3 are partitioned by a partitioning part
50, and the partitioning part 50 is provided with a striking
cylinder inlet 51 through which high temperature and high
pressure combusted air is to pass. The striking cylinder
inlet 51 is an example of the striking mechanism inlet,
and is configured by forming a circular opening on axes
of the driver 20 and the piston 21, which are the axial
direction of the striking cylinder 2.
[0021] The combustion chamber 3 has the valve sup-
port member 5 provided around the striking cylinder inlet
51, and a ring-shaped space formed around the valve
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support member 5. Therefore, the combustion chamber
3 is arranged radially outside of the valve support mem-
ber 5 and the head valve 4.
[0022] The head valve 4 is an example of the valve
member, and is configured by a cylindrical metal mem-
ber. As shown in FIGS. 6 and 7, the head valve 4 has a
circular planar valve surface 40 of which a lower end face
in an axial direction of the cylinder is closed. The head
valve 4 has a configuration where a diameter of the valve
surface 40 is larger than the striking cylinder inlet 51. The
striking cylinder inlet 51 is closed in a state where the
valve surface 40 is in contact with the partitioning part 50.
[0023] The head valve 4 has a first seal part 41 and a
second seal part 42. The first seal part 41 is an example
of the seal part, is provided on an outer periphery of the
valve surface 40 in the axial direction, which is a moving
direction of the head valve 4, and is attached with a first
seal material 41a. The first seal material 41a is configured
by a metal ring referred to as a piston ring. The first seal
part 41 has a circumferential groove in which the first
seal material 41a is fitted. When the first seal material
41a is attached to the first seal part, the first seal material
41a protrudes from a circumferential surface by a prede-
termined amount. In the case of the first seal part 41 of
the embodiment, the two first seal materials 41a are at-
tached along the axial direction of the head valve 4.
[0024] The second seal part 42 is an example of the
seal part, is provided on the outer periphery of the head
valve 4 with being spaced from the first seal part 41 by
a predetermined distance along the axial direction of the
head valve 4, and is attached with a second seal material
42a. The second seal material 42a is a so-called O-ring
made of an elastic body such as rubber. The second seal
part 42 has a circumferential groove in which the second
seal material 42a is fitted. When the second seal material
42a is attached to the second seal part, the second seal
material 42a protrudes from a circumferential surface by
a predetermined amount.
[0025] The head valve 4 has a configuration where the
first seal part 41 and the second seal part 42 protrude
outward from the circumferential surface of the head
valve 4 and a diameter of the second seal part 42 is larger
than a diameter of the first seal part 41. The second seal
part 42 has an actuation surface 43 that is a surface facing
the first seal part 41 and is to be pushed by a high tem-
perature and high pressure gas. The actuation surface
43 is a ring-shaped surface.
[0026] The head valve 4 is configured to be urged in a
direction of the partitioning part 50 by a spring 44. The
spring 44 is an example of the urging member, and is
configured by a coil spring. An axis of the spring 44 is
provided on the axes of the driver 20 and the piston 21,
which are on the axis of the striking cylinder 2, i.e., is
provided coaxially with the head valve 4 and the striking
cylinder inlet 51. The spring 44 is introduced into a con-
cave part 45 having an open upper and formed in the
head valve 4 along the axial direction, which is a moving
direction of the head valve 4, so that the head valve 4

and a part of the spring 44 are arranged so as to overlap
each other. This arrangement is referred to as ’overlap
arrangement’. Also, in order for the spring 44 to be intro-
duced into the concave part 45 of the head valve 4, a
diameter of the spring 44 is made to be smaller than the
head valve 4 and the striking cylinder 2.
[0027] A force of pushing the head valve 4 by the spring
44 is a force of keeping a contact state of the valve surface
40 with the partitioning part 50 in a state where the high
temperature and high pressure gas is not applied to the
actuation surface 43.
[0028] The head valve 4 is supported to be moveable
by the valve support member 5.
[0029] The valve support member 5 is an example of
the valve support member and is configured by a cylin-
drical metal member. As shown in FIGS. 6 and 7, in the
embodiment, the valve support member 5 has the parti-
tioning part 50 integrally provided at an axial lower part
of the cylinder. When the head valve 4 is put in the cy-
lindrical inner space, the first seal material 41a of the first
seal part 41 and the second seal material 42a of the sec-
ond seal part 42 of the head valve 4 are sliding contacted
to the valve support member 5. The valve support mem-
ber 5 has different inner diameters at parts to which the
first seal material 41a of the first seal part 41 and the
second seal material 42a of the second seal part 42 of
the head valve 4 are sliding contacted, in conformity to
the respective seal parts.
[0030] When the head valve 4 is put in the valve sup-
port member 5, an actuation space 52 is formed between
the first seal part 41 and second seal part 42 of the head
valve 4 and an inner surface of the valve support member
5. The actuation space 52 is an annular space.
[0031] The valve support member 5 has a head valve
inlet (valve member inlet) 53 for connecting the combus-
tion chamber 3 and the actuation space 52. The head
valve inlet 53 is configured by providing an opening pen-
etrating the valve support member 5 in the vicinity of the
first seal part 41 in a state where the valve surface 40 of
the head valve 4 is in contact with the partitioning part
50. The head valve inlet 53 is formed on a side surface
of the valve support member 5, so that a flow path con-
necting the combustion chamber 3 and the actuation
space 52 becomes simple and an increase in inflow re-
sistance can be prevented.
[0032] As shown in FIG. 6, the head valve inlet 53 is
coupled to the actuation space 52 in the state where the
valve surface 40 of the head valve 4 is in contact with
the partitioning part 50, i.e., in the state where the striking
cylinder inlet 51 is closed by the head valve 4.
[0033] In contrast, when the high temperature and high
pressure gas is applied to the actuation surface 43 of the
head valve 4 and the head valve 4 is thus moved upward,
as shown in FIG. 7, the striking cylinder inlet 51 is opened
and the head valve inlet 53 is coupled to the striking cyl-
inder inlet 51.
[0034] The air to pass through the head valve inlet 53
is the high temperature and high pressure air generated
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by combusting the mixed gas of compressed air and fuel
in the combustion chamber 3. Since the high temperature
and high pressure gas has lower viscosity than the ordi-
nary temperature and pressure air, the increase in resist-
ance against the gas flow is suppressed even though an
opening area of the head valve inlet 53 is small.
[0035] The first seal part 41 has the first seal material
41a provided on the outer periphery thereof, and the first
seal material 41a is in contact with the inner surface of
the valve support member 5. Since the first seal material
41a is fitted in the groove, a part to be exposed to the
actuation space 52 is suppressed to the minimum.
[0036] The second seal part 42 has the second seal
material 42a provided on the outer periphery thereof, and
the second seal material 42a is in contact with the inner
surface of the valve support member 5. Since the second
seal material 42a is fitted in the groove, a part to be ex-
posed to the actuation space 52 is suppressed to the
minimum.
[0037] The valve support member 5 has a buffer ma-
terial 54 with which the head valve 4 is to collide. The
buffer material 54 is configured by an elastic member
and is provided at an upper part of the head valve 4. The
head valve 4 having moved due to the high temperature
and high pressure gas applied to the actuation surface
43 of the head valve 4 collides with the buffer material
54 of the valve support member 5, so that a movement
range of the head valve 4 is restrained. In the meantime,
although the movement range of the head valve 4 is re-
strained by the buffer material 54, when the head valve
4 collides with the buffer material 54, a shock is absorbed
by elastic deformation of the buffer material 54. There-
fore, a height of the head valve inlet 53 is preferably set
to be equal to or smaller than a stroke of the head valve
4. Thereby, when the head valve 4 moves up to a position
at which it is to collide with the buffer material 54, the
head valve 4 is not exposed to the head valve inlet 53
and the head valve inlet 53 is entirely opened. In this
way, an opening amount of the head valve inlet 53 is
made constant, so that it is possible to stabilize an output.
[0038] An upper opening of the combustion chamber
3 is sealed by a head part 30. The valve support member
5 is provided with a buffer material 54 to be in contact
with the head part 30, so that a shock to be applied to
the head part 30 is buffered, durability of a component
is improved, a bolt for fastening the head part 30 to the
combustion chamber 3 is prevented from being unfas-
tened, and an electric noise is reduced.
[0039] FIG. 8 is a perspective view depicting a first em-
bodiment of the head part, FIG. 9 is a top view of the
head part of the first embodiment and the combustion
chamber, and FIG. 10 is a sectional view of the head part
of the first embodiment and the combustion chamber.
Also, FIG. 11 is a sectional view taken along a line A-A
of FIG. 9, FIG. 12 is a sectional view taken along a line
B-B of FIG. 9, and FIG. 13 is a sectional view taken along
a line C-C of FIG. 9.
[0040] A head part 30A, which is the first embodiment

of the head part 30, is provided with an ignition device
31. Also, the head part 30A is provided with a fuel supply
port 30Fe to which the fuel is to be supplied and an air
supply port 30Ea to which the compressed air is to be
supplied. The head part 30A has the fuel supply port 30Fe
and the air supply port 30Ea provided in parallel with
each other.
[0041] The fuel supply port 30Fe is configured by pro-
viding an opening to penetrate a top surface 30U, which
is an inner wall surface of the head part 30A facing the
combustion chamber 3, and is attached with a fuel pipe
conduit connection member 30Fp to which a fuel pipe
conduit 30Fi shown in FIG. 2 is to be connected. Also,
the air supply port 30Ea is an example of the oxidant
supply port, is configured by providing an opening to pen-
etrate the top surface 30U of the head part 30A, and is
attached with an air pipe conduit connection member
30Ep to which an air pipe conduit 30Ei shown in FIGS.
2 and 3 is to be connected.
[0042] Also, the head part 30A has a fuel-side lead
valve 30FB configured to suppress back-flow of flame,
gas and the like from the combustion chamber 3 to the
fuel supply port 30Fe and an air-side lead valve 30EB
configured to suppress back-flow of flame, gas and the
like from the combustion chamber 3 to the air supply port
30Ea. Also, the head part 30A has an air stirring part 33
configured to change an outflow direction of the com-
pressed air to be supplied from the air supply port 30Ea.
[0043] The fuel-side lead valve 30FB is an example of
the check valve, is configured by an elastic metal plate,
and has a valve part 34FB configured to open/close the
fuel supply port 30Fe, a fixed part 35FB to be fixed to the
head part 30A, and an elastic part 36FB configured to
couple the valve part 34FB and the fixed part 35FB.
[0044] The fuel-side lead valve 30FB has such a shape
that the valve part 34FB is to cover the entire fuel supply
port 30Fe. Also, the fixed part 35FB of the fuel-side lead
valve 30FB, which is distant from the fuel supply port
30Fe at which the valve part 34FB covers the fuel supply
port 30Fe, is fixed to the top surface 30U of the head part
30A by a screw 37FB.
[0045] The head part 30A is formed on the top surface
30U of a peripheral edge of the fuel supply port 30Fe with
a seal part 30Fs that is in contact with the valve part 34FB
of the fuel-side lead valve 30FB.
[0046] Thereby, when the fixed part 35FB is fixed to
the top surface 30U of the head part 30A, the valve part
34FB of the fuel-side lead valve 30FB is pressed to the
seal part 30Fs by the elasticity of the elastic part 36FB
and the fuel supply port 30Fe is thus closed.
[0047] Also, the fuel-side lead valve 30FB is moved in
a direction in which the valve part 34FB is connected/sep-
arated to/from the seal part 30Fs as the elastic part 36FB
is elastically deformed, thereby opening/closing the fuel
supply port 30Fe.
[0048] The fuel-side lead valve 30FB has an urging
part 38FB configured to urge the valve part 34FB in a
direction of the seal part 30Fs. As shown in FIG. 13, the
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urging part 38FB is configured by providing a bent part
having a predetermined shape to the elastic part 36FB,
and is configured to suppress the valve part 34B from
floating from the seal part 30Fs in a state where the fuel
supply port 30Fe is closed with the valve part 34B by the
elasticity of the elastic part 36B.
[0049] The air-side lead valve 30EB is an example of
the check valve, is configured by an elastic metal plate,
and has a valve part 34EB configured to open/close the
air supply port 30Ea, a fixed part 35EB to be fixed to the
head part 30A, and an elastic part 36EB configured to
couple the valve part 34EB and the fixed part 35EB.
[0050] The air-side lead valve 30EB has the fixed part
35EB provided at a side distant from the fuel supply port
30Fe with respect to the arrangement of the fuel supply
port 30Fe and the air supply port 30Ea, and the valve
part 34EB configured to open/close the air supply port
30Ea and provided between the fixed part 35EB and fuel
supply port 30Fe.
[0051] The air-side lead valve 30EB has such a shape
that the valve part 34EB is to cover the entire air supply
port 30Ea. Also, the fixed part 35EB of the air-side lead
valve 30EB, which is distant from the air supply port 30Ea
at which the valve part 34EB covers the air supply port
30Ea, is fixed to the top surface 30U of the head part 30A
by a screw 37EB, together with the air stirring part 33.
[0052] The head part 30A is formed on the top surface
30U of a peripheral edge of the air supply port 30Ea with
a seal part 30Es that is in contact with the valve part 34EB
of the air-side lead valve 30EB.
[0053] Thereby, when the fixed part 35EB is fixed to
the top surface 30U of the head part 30A, the valve part
34EB of the air-side lead valve 30EB is pressed to the
seal part 30Es by the elasticity of the elastic part 36EB
and the air supply port 30Ea is thus closed.
[0054] Also, the air-side lead valve 30EB is moved in
a direction in which the valve part 34EB is connected/sep-
arated to/from the seal part 30Es as the elastic part 36EB
is elastically deformed, thereby opening/closing the air
supply port 30Ea.
[0055] The air stirring part 33 is an example of the stir-
ring part, is configured by a metal plate having predeter-
mined stiffness capable of suppressing deformation,
which is caused due to a pressure of the compressed air
to be supplied from the air supply port 30Ea and a com-
bustion pressure in the combustion chamber 3, extends
along an inner peripheral surface of the combustion
chamber 3, and has a shape covering the air-side lead
valve 30EB.
[0056] A side of the air stirring part 33 distant from the
fuel supply port 30Fe sandwiches the fixed part 35EB of
the air-side lead valve 30EB between the side and the
top surface 30U, and is fixed to the top surface 30U by
the screw 37EB.
[0057] The air stirring part 33 has such a shape that is
curved in a direction in which an interval from the top
surface 30U increases from the side fixed to the top sur-
face 30U toward a tip end-side facing the valve part 34B

of the air-side lead valve 30EB, and a part between the
tip end-side of the air stirring part 33 and the air supply
port 30Ea to be opened/closed by the air-side lead valve
30EB opens toward the fuel supply port 30Fe.
[0058] The air stirring part 33 has a space, in which
the air-side lead valve 30EB can be elastically deformed,
provided between the air stirring part and the top surface
30U. Also, the air stirring part 33 has a curved surface,
which faces the air-side lead valve 30EB and with which
the elastically deformed air-side lead valve 30EB can be
in contact.
[0059] Also, the air stirring part 33 has one side part,
which faces the inner peripheral surface of the combus-
tion chamber 3 and has a circular arc shape conforming
to the inner peripheral surface of the combustion cham-
ber 3.
[0060] Thereby, the air stirring part 33 stirs the com-
pressed air, which is supplied from the air supply port
30Ea as the air-side lead valve 30EB is opened, and
generates a flow of the air to rotate with swirling in a spiral
shape along the inner peripheral surface of the combus-
tion chamber 3. Also, the part between the tip end-side
of the air stirring part 33 and the air supply port 30Ea is
opened toward the fuel supply port 30Fe, so that the com-
pressed air supplied from the air supply port 30Ea flows
toward the fuel supply port 30Fe.
[0061] The nailing machine 1A includes a blowback
chamber 6 for collecting the gas to return the driver 20
and the piston 21 of the striking cylinder 2. The blowback
chamber 6 is provided around the striking cylinder 2 and
is coupled to an inside of the striking cylinder 2 at an
inlet/outlet 60 provided in the vicinity of the buffer material
22.
[0062] The nailing machine 1A has an exhaust valve
7 configured to exhaust the gas in the striking cylinder 2
and the combustion chamber 3. The exhaust valve 7 is
provided at one side part of the striking cylinder 2 with
respect to the extension direction of the handle part 11,
and includes an exhaust piston 71 configured to be
pushed by a gas introduced into the blowback chamber
6, a first exhaust valve 72 configured to open/close a
striking cylinder exhaust port 23 formed in the striking
cylinder 2, a second exhaust valve 73 configured to
open/close a combustion chamber exhaust port 32
formed in the combustion chamber 3, and a valve rod 74
coupling the exhaust piston 71, the first exhaust valve 72
and the second exhaust valve 73.
[0063] The exhaust piston 71, the first exhaust valve
72, the second exhaust valve 73, and the valve rod 74
of the exhaust valve 7 are integrally made of metal. The
exhaust valve 7 is configured so that movement of the
exhaust piston 71 is to be transmitted to the first exhaust
valve 72 and the second exhaust valve 73 via the valve
rod 74 and the first exhaust valve 72 and the second
exhaust valve 73 are thus to move in conjunction with
the movement.
[0064] Also, the exhaust valve 7 includes an exhaust
cylinder 75 to be coupled to the blowback chamber 6,
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and an exhaust flow path forming cylinder 76 to be cou-
pled to the striking cylinder exhaust port 23 and the com-
bustion chamber exhaust port 32. The exhaust cylinder
75 has a cylindrical space, in which the exhaust piston
71 can be slid, provided at one side part of the striking
cylinder 2 with respect to the extension direction of the
handle part 11, and the exhaust valve 7 is configured to
move in the extension direction of the valve rod 74 by a
reciprocal operation of the exhaust piston 71.
[0065] The exhaust flow path forming cylinder 76 has
a cylindrical space, in which the first exhaust valve 72
and the second exhaust valve 73 can be slid, provided
at one side part of the striking cylinder 2 with respect to
the extension direction of the handle part 11, and extends
in a moving direction of the piston 21.
[0066] The striking cylinder exhaust port 23 is formed
by an outer opening 23a penetrating the exhaust flow
path forming cylinder 76 and an outside and an inner
opening 23b penetrating the exhaust flow path forming
cylinder 76 and the striking cylinder 2, and is configured
to communicate the outside and the inside of the striking
cylinder 2 via the exhaust flow path forming cylinder 76.
[0067] The inner opening 23b of the striking cylinder
exhaust port 23 is provided to face a top dead point po-
sition of the piston 21 so that the gas in the striking cyl-
inder 2 can be exhausted to the outside by a return op-
eration of the piston 21 from a bottom dead point position
to the top dead point position. Also, the outer opening
23a of the striking cylinder exhaust port 23 opens toward
a side of the striking cylinder 2, and the outer opening
23a and the inner opening 23b are arranged on one line.
[0068] The combustion chamber exhaust port 32 is
formed by an outer opening 32a penetrating the exhaust
flow path forming cylinder 76 and the outside and an inner
opening 32b penetrating the exhaust flow path forming
cylinder 76 and the combustion chamber 3, and is con-
figured to communicate the outside and the inside of the
combustion chamber 3 via the exhaust flow path forming
cylinder 76.
[0069] The outer opening 32a of the combustion cham-
ber exhaust port 32 opens toward a side of the striking
cylinder 2, and the outer opening 32a and the inner open-
ing 32b are arranged with being vertically offset in the
moving direction of the second exhaust valve 73.
[0070] The first exhaust valve 72 has a substantially
circular column shape conforming to an inner peripheral
surface of the exhaust flow path forming cylinder 76, and
has a pair of sealing parts 72a, 72b having diameters
capable of slidably contacting the inner surface of the
exhaust flow path forming cylinder 76 and a flow path
forming part 72c provided between the pair of sealing
parts 72a, 72b, having a substantially circular column
shape of a diameter smaller than the sealing parts 72a,
72b and forming a space between the flow path forming
part and the inner surface of the exhaust flow path form-
ing cylinder 76.
[0071] The second exhaust valve 73 has a substan-
tially circular plate shape conforming to the inner periph-

eral surface of the exhaust flow path forming cylinder 76
and includes a sealing member 73a provided on an outer
peripheral surface thereof. The sealing member 73a is
configured by an O-ring, for example, and the sealing
member 73a is configured to sliding contact the inner
peripheral surface of the exhaust flow path forming cyl-
inder 76.
[0072] As shown in FIG. 1, the first exhaust valve 72
has such a configuration that when the flow path forming
part 72c is moved to a position facing the outer opening
23a and the inner opening 23b of the striking cylinder
exhaust port 23, the outer opening 23a and the inner
opening 23b of the striking cylinder exhaust port 23 com-
municate with each other by the space formed between
the inner surface of the exhaust flow path forming cylinder
76 and the flow path forming part 72c and the striking
cylinder exhaust port 23 opens.
[0073] Also, when the flow path forming part 72c is
moved to the position facing the outer opening 23a and
the inner opening 23b of the striking cylinder exhaust port
23, the upper exhaust flow path forming cylinder 76 of
the flow path forming part 72c is sealed by one sealing
part 72a and the lower exhaust flow path forming cylinder
76 is sealed by the other sealing part 72b.
[0074] The sealing parts 72a, 72b are made of metal
and are not provided with a sealing member such as an
O-ring but implement a sealing structure by dimensions
of outer diameters of the sealing parts 72a, 72b and an
inner diameter of the exhaust flow path forming cylinder
76.
[0075] In a state where the striking cylinder exhaust
port 23 is opened by the first exhaust valve 72, the second
exhaust valve 73 moves to the upper of the inner opening
32b of the combustion chamber exhaust port 32, so that
the inner opening 32b and the outer opening 32a of the
combustion chamber exhaust port 32 communicate with
each other therebetween by the exhaust flow path form-
ing cylinder 76 and the combustion chamber exhaust port
32 opens, as shown in FIG. 1.
[0076] Also, in the state where the second exhaust
valve 73 has moved to the upper of the inner opening
32b of the combustion chamber exhaust port 32, the seal-
ing part 72a of the first exhaust valve 72 is located below
the outer opening 32a of the combustion chamber ex-
haust port 32, so that the striking cylinder exhaust port
23 and the combustion chamber exhaust port 32 are
sealed therebetween by the sealing part 72a of the first
exhaust valve 72.
[0077] In this way, the exhaust valve is configured by
the first exhaust valve 72, the striking cylinder exhaust
port 23 and the exhaust flow path forming cylinder 76,
and the combustion chamber exhaust valve is configured
by the second exhaust valve 73, the combustion chamber
exhaust port 32 and the exhaust flow path forming cylin-
der 76.
[0078] Also, the first exhaust valve 72, the striking cyl-
inder exhaust port 23 and the exhaust flow path forming
cylinder 76 are provided at one side part of the striking
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cylinder 2, and the striking cylinder exhaust port 23 faces
toward a side of the striking cylinder 2. Also, the second
exhaust valve 73, the combustion chamber exhaust port
32 and the exhaust flow path forming cylinder 76 are
provided at one side part of the combustion chamber 3,
and the combustion chamber exhaust port 32 faces to-
ward a side of the combustion chamber 3.
[0079] Also, the exhaust valve 7 has a buffer material
77 with which the exhaust piston 71 is to collide. The
buffer material 77 is configured by an elastic member.
The exhaust piston 71 collides with the buffer material
77, so that a movement range of the exhaust valve 7 is
restrained.
[0080] Also, the exhaust valve 7 includes a spring 79
configured to urge the valve rod 74 in a direction in which
the first exhaust valve 72 is to close the striking cylinder
exhaust port 23 and the second exhaust valve 73 is to
close the combustion chamber exhaust port 32. The
spring 79 is an example of the urging member, is config-
ured by a compression coil spring, in the embodiment,
and is interposed between a spring receiving part 24 pro-
vided on a side surface of the striking cylinder 2 and a
spring retainer 74a attached to the valve rod 74.
[0081] The spring retainer 74a is configured to move
integrally with the valve rod 74. When the valve rod 74
is moved in a direction of compressing the spring 79 by
the spring retainer 74a, the first exhaust valve 72 opens
the striking cylinder exhaust port 23 and the second ex-
haust valve 73 opens the combustion chamber exhaust
port 32. Also, when the valve rod 74 is moved in a direc-
tion in which the spring 79 is to extend, the first exhaust
valve 72 closes the striking cylinder exhaust port 23 and
the second exhaust valve 73 closes the combustion
chamber exhaust port 32.
[0082] The nailing machine 1A has a contact member
8 provided in the nose part 12. The contact member 8 is
provided to be moveable along the extension direction
of the nose part 12, and is urged by a spring 80 in a
direction in which it is to protrude from the nose part 12.
The contact member 8 is coupled to the exhaust valve 7
via a link 81. The link 81 is attached to a side surface of
the striking cylinder 2 to be rotatable about a shaft 81d,
which is a support point, and is coupled at one end to the
contact member 8. The link 81 is urged by the spring 80
such as a tensile coil spring, so that the contact member
8 rotates in the direction in which it protrudes from the
nose part 12.
[0083] Also, the other end of the link 81 is coupled to
the exhaust valve 7 via a long hole portion 78 formed in
the valve rod 74. The long hole portion 78 is an opening
extending in the moving direction of the valve rod 74 and
is configured so that the valve rod 74 can move in a state
where a position of the link 81 is fixed by the contact
member 8.
[0084] Thereby, the link 81 rotates in conjunction with
movement of the contact member 8, so that the exhaust
valve 7 is actuated. Also, in the state where a position of
the link 81 is fixed by the contact member 8, the link 81

and the valve rod 74 are decoupled with shapes of the
link 81 and of the long hole portion 78 and the exhaust
valve 7 is actuated by the gas introduced into the blow-
back chamber 6.

<Operation Example of Nailing Machine of Embodiment

[0085] Subsequently, an operation of the nailing ma-
chine 1A of the embodiment is described with reference
to the respective drawings. In an initial state, the opera-
tion trigger 16 is not pulled, and the contact member 8 is
not pressed to a material to be struck and is located at
an initial position at which it is urged by the spring 80 and
protrudes from the nose part 12.
[0086] In a state where the contact member 8 is located
at an initial position, the link 81 is urged by the spring 80
to push the long hole portion 78 of the valve rod 74, so
that the valve rod 74 is moved in the direction of com-
pressing the spring 79. As shown in FIG. 1, the flow path
forming part 72c of the first exhaust valve 72 of the ex-
haust valve 7 is moved to the position facing the outer
opening 23a and the inner opening 23b of the striking
cylinder exhaust port 23, so that the striking cylinder ex-
haust port 23 is opened. Also, the second exhaust valve
73 is moved to the upper side of the inner opening 32b
of the combustion chamber exhaust port 32 in conjunc-
tion with the first exhaust valve 72, so that the inner open-
ing 32b and the outer opening 32a of the combustion
chamber exhaust port 32 communicate with each other
therebetween by the exhaust flow path forming cylinder
76 and the combustion chamber exhaust port 32 is
opened. Thereby, the striking cylinder 2 and the combus-
tion chamber 3 are opened to the atmosphere.
[0087] Also, the head valve 4 is pressed by the spring
44 and is thus in the state where the valve surface 40 is
in contact with the partitioning part 50, i.e., in the state
where the striking cylinder inlet 51 is closed by the head
valve 4. In this state, the head valve inlet 53 is connected
to the actuation space 52.
[0088] When the contact member 8 is pressed to a
material to be struck, the link 81 is rotated in a direction
of extending the spring 80, so that the valve rod 74 is
moved in the extension direction of the spring 79 in con-
formity to the rotation of the link 81 and the movement
of the contact member 8 is transmitted to the exhaust
valve 7 by the link 81.
[0089] As shown in FIG. 4, the sealing part 72a of the
first exhaust valve 72 of the exhaust valve 7 is moved to
the position facing the outer opening 23a and the inner
opening 23b of the striking cylinder exhaust port 23, so
that the striking cylinder exhaust port 23 is closed. Also,
the second exhaust valve 73 is moved between the outer
opening 32a and the inner opening 32b of the combustion
chamber exhaust port 32 in conjunction with the first ex-
haust valve 72, so that the combustion chamber exhaust
port 32 is closed. Thereby, the striking cylinder 2 and the
combustion chamber 3 are sealed.
[0090] Also, the air valve 30EV and the fuel valve 30FV
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are opened in conjunction with the contact member 8 and
an operation of the operation trigger 16, so that the gas-
ified fuel and the compressed air are supplied to the com-
bustion chamber 3. For example, when the contact mem-
ber 8 is pressed to the material to be struck, the fuel valve
30FV is opened, and when the operation trigger 16 is
operated, the air valve 30EV is opened. In the meantime,
when the contact member 8 is pressed to the material to
be struck and the operation trigger 16 is operated, the
air valve 30EV and fuel valve 30FV may be opened at
predetermined timings. Also, when the contact member
8 is pressed to the material to be struck, the air valve
30EV and fuel valve 30FV may be opened at predeter-
mined timings.
[0091] When the compressed air is supplied to the air
supply port 30Ea, the valve part 34EB of the air-side lead
valve 30EB is pushed by a pressure of the compressed
air and the valve part 34EB is elastically deformed in a
direction of separating from the seal part 30Es, so that
the air supply port 30Ea is opened. When the com-
pressed air is supplied from the air supply port 30Ea to
the combustion chamber 3, it is stirred by the air stirring
part 33, so that a flow of air to rotate with swirling in a
spiral shape along the inner peripheral surface of the
combustion chamber 3 is generated. Also, the part be-
tween the tip end-side of the air stirring part 33 and the
air supply port 30Ea is opened toward the fuel supply
port 30Fe, so that the compressed air supplied from the
air supply port 30Ea flows toward the fuel supply port
30Fe.
[0092] Also, a degree of opening of the air-side lead
valve 30EB is restrained by the air stirring part 33, and
an amount of deformation of the elastic part 36EB is sup-
pressed from increasing and the plastic deformation is
suppressed while securing a necessary degree of open-
ing of the air-side lead valve 30EB.
[0093] When the air valve 30EV is closed and the sup-
ply of the predetermined amount of the compressed air
is over, the pressure of pushing the valve part 34EB of
the air-side lead valve 30EB is lowered, the valve part
34EB is pressed to the seal part 30Es by the elasticity of
the elastic part 36EB, and the air supply port 30Ea is
closed.
[0094] When the fuel is supplied to the fuel supply port
30Fe, the valve part 34FB of the fuel-side lead valve 30FB
is pushed by the pressure of the fuel and the valve part
34FB is elastically deformed in the direction of separating
from the seal part 30Fs, so that the fuel supply port 30Fe
is opened. When the fuel is supplied from the fuel supply
port 30Fe to the combustion chamber 3, it is supplied
from the air supply port 30Ea to the combustion chamber
3 and is mixed with compressed air stirred by the air
stirring part 33, so that the mixed gas of the compressed
air and fuel is filled in the combustion chamber 3.
[0095] When the fuel valve 30FV is closed and the sup-
ply of the predetermined amount of the fuel is over, the
pressure of pushing the valve part 34FB of the fuel-side
lead valve 30FB is lowered, the valve part 34FB is

pressed to the seal part 30Fs by the elasticity of the elastic
part 36FB and the urging force of the urging part 38FB,
and the fuel supply port 30Fe is closed.
[0096] When the compressed air is supplied to the
combustion chamber 3, a pressure in the combustion
chamber 3 rises. During the pressure rise in the combus-
tion chamber 3 by the compressed air, the head valve 4
is pressed by the spring 44, so that the valve surface 40
is kept in the contact state with the partitioning part 50
and the striking cylinder inlet 51 is closed by the head
valve 4. Therefore, even when the pressure in the com-
bustion chamber 3 rises by the supply of the compressed
air, the pressure does not rise in the striking cylinder 2
and the piston 21 is not actuated.
[0097] The contact member 8 is pressed to the material
to be struck and the operation trigger 16 is operated, so
that the air valve 30EV and fuel valve 30FV are opened
and the air-side lead valve 30EB are opened. Thereby,
the compressed air is supplied from the air supply port
30Ea, and the fuel-side lead valve 30FB is opened, so
that the fuel is supplied from the fuel supply port 30Fe.
Thereafter, when the ignition device 31 is actuated at a
predetermined timing at which the air-side lead valve
30EB is closed and the fuel-side lead valve 30FB is
closed, the mixed gas of compressed air and fuel in the
combustion chamber 3 is combusted. When the mixed
gas is combusted in the combustion chamber 3, the pres-
sure in the combustion chamber 3 rises.
[0098] As the pressure in the combustion chamber 3
rises, the force of pressing the valve part 34EB of the air-
side lead valve 30EB in the state where the air supply
port 30Ea is closed to the seal part 30Es increases, and
flame and the like, which are generated as the mixed gas
is combusted in the combustion chamber 3, are prevent-
ed from flowing back from the air supply port 30Ea.
[0099] Also, as the pressure in the combustion cham-
ber 3 rises, the force of pressing the valve part 34FB of
the fuel-side lead valve 30FB in the state where the fuel
supply port 30Fe is closed to the seal part 30Fs increas-
es, and the flame and the like, which are generated as
the mixed gas is combusted in the combustion chamber
3, are prevented from flowing back from the fuel supply
port 30Fe.
[0100] When the pressure in the combustion chamber
3 rises, the high temperature and high pressure gas is
introduced from the head valve inlet 53 of the valve sup-
port member 5 into the actuation space 52, and the pres-
sure in the actuation space 52 rises, the high temperature
and high pressure gas is applied to the actuation surface
43 of the head valve 4, so that the head valve 4 is moved
upward with compressing the spring 44. Here, when the
pressure in the actuation space 52 rises, the pressure is
applied to the surface of the first seal part 41 facing the
actuation space 52, too. However, since an area of the
actuation surface 43 is larger than the area of the surface
of the first seal part 41 facing the actuation space 52, the
head valve 4 is moved upward with compressing the
spring 44.
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[0101] As shown in FIG. 7, when the head valve 4 is
moved upward, the striking cylinder inlet 51 is opened
and the head valve inlet 53 is coupled to the striking cyl-
inder inlet 51. Thereby, the high temperature and high
pressure gas is introduced from the combustion chamber
3 into the striking cylinder 2 via the striking cylinder inlet
51, so that the pressure of the striking cylinder 2 rises.
[0102] When the pressure of the striking cylinder 2 ris-
es, the piston 21 is pushed to move the piston 21 and
the driver 20 in a direction of striking out a fastener, so
that a fastener striking operation is performed. When the
piston 21 and the driver 20 move in the direction of striking
out a fastener, the gas (air) in a piston lower chamber 25
which is one chamber in the striking cylinder 2 partitioned
by the piston 21 is enabled to flow from the inlet/outlet
60 into the blowback chamber 6. Also, since the piston
21 passes through the inlet/outlet 60 with compressively
deforming the buffer material 22, a part of the high tem-
perature and high pressure gas having driven the piston
21 is introduced into the blowback chamber 6.
[0103] When the gas (air) in the striking cylinder 2 flows
into the blowback chamber 6 and the pressure in the
blowback chamber 6 rises, the exhaust piston 71 of the
exhaust valve 7 is pushed, as shown in FIG. 5. In the
state where the exhaust valve 7 and the link 81 are cou-
pled via the long hole portion 78 formed in the valve rod
74 and the position of the link 81 is fixed by the contact
member 8, the link 81 and the valve rod 74 are decoupled,
so that the exhaust valve 7 can move to the position at
which it is to collide with the buffer material 77. Since a
moving amount of the exhaust valve 7 is restrained by
the buffer material 77, the durability of the exhaust valve
7 is improved.
[0104] Thereby, when the exhaust piston 71 of the ex-
haust valve 7 is pushed, the first exhaust valve 72 is
moved to the position at which the flow path forming part
72c faces the outer opening 23a and the inner opening
23b of the striking cylinder exhaust port 23, so that the
striking cylinder exhaust port 23 is opened. Also, the sec-
ond exhaust valve 73 is moved to the upper side of the
inner opening 32b of the combustion chamber exhaust
port 32 in conjunction with the first exhaust valve 72, so
that the inner opening 32b and the outer opening 32a of
the combustion chamber exhaust port 32 communicate
with each other therebetween by the exhaust flow path
forming cylinder 76 and the combustion chamber exhaust
port 32 is opened.
[0105] Therefore, the striking cylinder 2 and the com-
bustion chamber 3 are opened to the atmosphere, and
the gas in the combustion chamber 3 is exhausted from
the combustion chamber exhaust port 32 to the outside.
Also, the pressure in the combustion chamber 3 is low-
ered, so that the head valve 4 is pressed with the spring
44 and is moved to the position at which the valve surface
40 is in contact with the partitioning part 50, and the strik-
ing cylinder inlet 51 is closed by the head valve 4.
[0106] When the piston 21 and the driver 20 are further
moved in a direction of striking out a fastener and the

piston 21 is moved to the bottom dead point and collides
with the buffer material 22, the piston 21 and the driver
20 intend to move upward by the elasticity of the buffer
material 22. When the piston 21 is moved to the upper
side of the inlet/outlet 60 through the inlet/outlet 60, the
gas (air) in the blowback chamber 6 of which the pressure
has risen is introduced into the striking cylinder 2 and
pushes the piston 21. When the piston 21 is pushed, the
air in the piston upper chamber 25b, which is the other
chamber in the striking cylinder 2 partitioned by the piston
21, is exhausted from the striking cylinder exhaust port
23 to the outside, and the piston 21 and the driver 20 are
returned to the top dead point.
[0107] When the contact member 8 separates from the
material to be struck, the link 81 is urged by the spring
80 to push the long hole portion 78 of the valve rod 74,
so that the valve rod 74 is moved in the direction of com-
pressing the spring 79. Thereby, as shown in FIG. 1, the
state where the first exhaust valve 72 opens the striking
cylinder exhaust port 23 and the second exhaust valve
73 opens the combustion chamber exhaust port 32 is
kept.

<Effect Example of Nailing Machine of Embodiment>

[0108] In the nailing machine 1A of the embodiment,
the compressed air and the fuel are supplied to the com-
bustion chamber 3, the mixed gas is combusted to gen-
erate the high pressure gas, and the piston 21 of the
striking cylinder 2 is pushed by the high pressure gas,
so that the force of pushing the fastener by the piston 21
and the driver 20 increases.
[0109] Thereby, it is possible to increase an output for
striking a fastener, as compared to the gas combustion
type nailing machine of the related art in which the ordi-
nary pressure gas is used.
[0110] Also, the head valve 4 configured to open and
close the striking cylinder inlet 51 between the combus-
tion chamber 3 and the striking cylinder 2 is provided, so
that it is possible to disable the striking cylinder 2 from
actuating even though the compressed air is just supplied
to the combustion chamber 3. Also, the head valve 4 is
actuated by the combustion pressure of the mixed gas,
so that it is not necessary to provide a separate drive
source for driving the head valve 4. Thereby, it is possible
to simplify structures of the head valve 4 and the drive
mechanism thereof, to miniaturize the device and to save
the cost.
[0111] When the compressed air is supplied to the air
supply port 30Ea, the valve part 34EB of the air-side lead
valve 30EB is pushed by the pressure of the compressed
air and the elastic part 36EB is elastically deformed in
the direction in which the valve part 34EB separates from
the seal part 30Es, so that the air supply port 30Ea is
opened.
[0112] Also, when the supply of the compressed air is
over, the pressure of pushing the valve part 34EB of the
air-side lead valve 30EB is lowered and the valve part
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34EB is pressed to the seal part 30Es by the elasticity of
the elastic part 36EB, so that the air supply port 30Ea is
closed.
[0113] Thereby, it is possible to open/close the air sup-
ply port 30Ea by the air-side lead valve 30EB having the
simple configuration, depending on whether the com-
pressed air is supplied.
[0114] Also, in the air-side lead valve 30EB of which
the air supply port 30Ea is closed, as the pressure in the
combustion chamber 3 rises, the force of pressing the
valve part 34EB to the seal part 30Es increases, in ad-
dition to the elasticity of the elastic part 36EB, so that the
state where the valve part 34EB is pressed to the seal
part 30Es is kept.
[0115] The air-side lead valve 30EB is provided on the
top surface 30U, and the air supply port 30Ea is not ex-
posed to the combustion chamber 3 in the state where
the air supply port 30Ea is closed by the valve part 34EB.
[0116] Thereby, it is possible to suppress the flame
and the like, which are generated as the mixed gas in
the combustion chamber 3 is combusted, from flowing
back from the air supply port 30Ea to the air pipe conduit
30Ei, and to suppress damages of the air pipe conduit
30Ei and the air valve 30EV. Also, it is not necessary for
the air pipe conduit 30Ei to have the pressure resistance
performance corresponding to the combustion pressure,
so that it is possible to lower the pressure resistance per-
formance. Thereby, it is possible to use a flexible material
and to suppress the damage, which is caused due to
vibrations and the like upon the striking.
[0117] Also, the degree of opening of the air-side lead
valve 30EB is restrained by the air stirring part 33, and
the deformation amount of the air-side lead valve 30EB,
which is to be deformed by the pressure of the com-
pressed air, is suppressed from increasing, so that it is
possible to suppress the air-side lead valve 30EB from
being plastically deformed.
[0118] Also, the air stirring part 33 has the curved sur-
face with which the elastically deformable air-side lead
valve 30EB can be in contact. Therefore, even when the
air-side lead valve 30EB, which is to be deformed by the
pressure of the compressed air, is pressed to the air stir-
ring part 33, it is possible to suppress the plastic defor-
mation such as a fold line to be formed on the air-side
lead valve 30EB.
[0119] When the fuel is supplied to the fuel supply port
30Fe, the valve part 34FB of the fuel-side lead valve 30FB
is pushed by the pressure of the fuel and the elastic part
36FB is elastically deformed in the direction in which the
valve part 34FB is to separate from the seal part 30Fs,
so that the fuel supply port 30Fe is opened.
[0120] Also, when the supply of the fuel is over, the
pressure of pushing the valve part 34FB of the fuel-side
lead valve 30FB is lowered and the valve part 34FB is
pressed to the seal part 30Fs by the elasticity of the elastic
part 36FB and the urging of the urging part 38FB, so that
the fuel supply port 30Fe is closed.
[0121] Thereby, it is possible to open/close the fuel

supply port 30Fe by the fuel-side lead valve 30FB having
the simple configuration, depending on whether the fuel
is supplied.
[0122] Also, in the fuel-side lead valve 30FB of which
the fuel supply port 30Fe is closed, as the pressure in
the combustion chamber 3 rises, the force of pressing
the valve part 34FB to the seal part 30Fs increases, in
addition to the elasticity of the elastic part 36FB and the
urging of the urging part 38FB, so that the state where
the valve part 34FB is pressed to the seal part 30Fs is
kept.
[0123] The fuel-side lead valve 30FB is provided on
the top surface 30U, and the air fuel supply port 30Fe is
not exposed to the combustion chamber 3 in the state
where the fuel supply port 30Fe is closed by the valve
part 34FB.
[0124] Thereby, it is possible to suppress the flame
and the like, which are generated as the mixed gas in
the combustion chamber 3 is combusted, from flowing
back from the fuel supply port 30Fe to the fuel pipe con-
duit 30Fi, and to suppress damages of the fuel pipe con-
duit 30Fi and the fuel valve 30FV. Also, it is not necessary
for the fuel pipe conduit 30Fi to have the pressure resist-
ance performance corresponding to the combustion
pressure, so that it is possible to lower the pressure re-
sistance performance. Thereby, it is possible to use a
flexible material and to suppress the damage, which is
caused due to vibrations and the like upon the striking.
Also, even when the fuel remains in the fuel supply port
30Fe and the fuel pipe conduit 30Fi, the remaining fuel
is suppressed from being imperfectly combusted and the
soot is suppressed from being attached into the fuel pipe
conduit 30Fi.
[0125] Here, an amount of the fuel to be supplied to
the combustion chamber 3 is measured by a method of
sending liquefied fuel to a small measurement chamber
provided in the fuel valve 30FV and measuring the same
by a volume. For this reason, when a gas is mixed in the
measurement chamber, it is not possible to perform cor-
rect measurement, so that it is not possible to supply a
prescribed amount of fuel. Also, in the case of a check
valve for which a lead valve is adopted, a gap may be
generated between the valve part and the seal part due
to bending of the lead valve. The gap is generated be-
tween the valve part and the seal part, so that when the
compressed air is mixed in the fuel pipe conduit 30Fi, it
is not possible to normally supply the fuel because the
pressure of the compressed air is higher than the supply
pressure of the fuel.
[0126] Therefore, the fuel-side lead valve 30FB is pro-
vided with the urging part 38FB for urging the valve part
34FB in the direction of the seal part 30Fs, so that the
force of pressing the valve part 34FB to the seal part
30Fs increases in the closed state of the fuel supply port
30Fe.
[0127] Thereby, it is possible to suppress the fuel-side
lead valve 30FB from vibrating, which is caused when
the valve part 34FB is floated from the seal part 30Fs
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and the valve part 34FB is floated from the seal part 30Fs
by the pressure of the compressed air stirred by the air
stirring part 33, the combustion pressure and the like, so
that it is possible to securely seal the valve part 34FB
and the seal part 30Fs of the fuel-side lead valve 30FB.
Therefore, it is possible to suppress the gas such as the
compressed air from being mixed from the fuel pipe con-
duit 30Fi into the fuel valve 30FV, so that it is possible to
normally measure the fuel. Also, it is possible to normally
supply the fuel.
[0128] Also, when the compressed air is supplied from
the air supply port 30Ea to the combustion chamber 3,
the air is stirred by the air stirring part 33, so that a flow
of the air to rotate with swirling in a spiral shape along
the inner peripheral surface of the combustion chamber
3 is generated. Also, the air-side lead valve 30EB is pro-
vided with the fixed part 35EB at the side distant from
the fuel supply port 30Fe with respect to the arrangement
of the fuel supply port 30Fe and the air supply port 30Ea
and the side of air-side lead valve 30EB facing toward
the fuel supply port 30Fe is opened. Therefore, the part
between the tip end-side of the air stirring part 33 and
the air supply port 30Ea is opened toward the fuel supply
port 30Fe, so that the compressed air supplied from the
air supply port 30Ea flows toward the fuel supply port
30Fe.
[0129] Thereby, it is possible to widely spread the com-
pressed air over the entire combustion chamber 3 without
using a fan to be driven by a motor, to promote the mixing
of the compressed air and the fuel supplied from the fuel
supply port 30Fe, and to suppress a distribution of the
mixed gas from being inclined to one side in the combus-
tion chamber 3, so that it is possible to improve the com-
bustion efficiency.

<Other Embodiments of Head Part>

[0130] FIG. 14 is a perspective view depicting a second
embodiment of the head part. A head part 30B is provided
with the ignition device 31. Also, the head part 30B is
provided with the fuel supply port 30Fe to which the fuel
is to be supplied and the air supply port 30Ea to which
the compressed air is to be supplied. The head part 30B
has the fuel supply port 30Fe and the air supply port 30Ea
provided in parallel with each other.
[0131] Also, the head part 30B has the fuel-side lead
valve 30FB configured to suppress back-flow of flame,
gas and the like from the combustion chamber 3 to the
fuel supply port 30Fe and the air-side lead valve 30EB
configured to suppress back-flow of flame, gas and the
like from the combustion chamber 3 to the air supply port
30Ea. Also, the head part 30B has the air stirring part 33
configured to stir the compressed air to be supplied from
the air supply port 30Ea.
[0132] In the meantime, the air-side lead valve 30EB
and the air stirring part 33 of the head part 30B of the
second embodiment have the same configurations as
the head part 30A of the first embodiment, and the de-

scriptions thereof are omitted. Also, the elastic part 36FB
of the fuel-side lead valve 30FB has a flat plate shape.
[0133] The fuel-side lead valve 30FB includes an urg-
ing member 39FB for urging the valve part 34FB in the
direction of the seal part 30Fs. The urging member 39FB
is configured by an elastic metal plate and has a bent
part having a predetermined shape. The urging member
39FB is fixed with the screw 37FB, together with the fuel-
side lead valve 30FB, and is configured to push the valve
part 34FB at a tip end-side thereof.
[0134] Thereby, the force of pressing the valve part
34FB to the seal part 30Fs increases in the closed state
of the fuel supply port 30Fe, so that it is possible to sup-
press the fuel-side lead valve 30FB from vibrating, which
is caused when the valve part 34FB is floated from the
seal part 30Fs and the valve part 34FB is floated from
the seal part 30Fs by the pressure of the compressed air
stirred by the air stirring part 33, the combustion pressure
and the like.
[0135] FIG. 15 is a perspective view depicting a third
embodiment of the head part. A head part 30C is provided
with the ignition device 31. Also, the head part 30C is
provided with the fuel supply port 30Fe to which the fuel
is to be supplied and the air supply port 30Ea to which
the compressed air is to be supplied. The head part 30C
has the fuel supply port 30Fe and the air supply port 30Ea
provided in parallel with each other.
[0136] Also, the head part 30C has the fuel-side lead
valve 30FB configured to suppress back-flow of flame,
gas and the like from the combustion chamber 3 to the
fuel supply port 30Fe and the air-side lead valve 30EB
configured to suppress back-flow of flame, gas and the
like from the combustion chamber 3 to the air supply port
30Ea. Also, the head part 30C has the air stirring part 33
configured to stir the compressed air to be supplied from
the air supply port 30Ea.
[0137] In the meantime, the air-side lead valve 30EB
and the air stirring part 33 of the head part 30C of the
third embodiment have the same configurations as the
head part 30A of the first embodiment, and the descrip-
tions thereof are omitted. Also, the elastic part 36FB of
the fuel-side lead valve 30FB has a flat plate shape.
[0138] The head part 30C has a shield part 33C pro-
vided at a side facing the air supply port 30Ea of the fuel
supply port 30Fe and configured to shield a flow of the
compressed air supplied from the air supply port 30Ea.
The shield part 33C is configured by providing a convex
part, which faces inward from an inner peripheral surface
of the head part 30C and protrudes from the top surface
30U, between the air supply port 30Ea and fuel supply
port 30Fe.
[0139] Thereby, the air, which is supplied from the air
supply port 30Ea as the air-side lead valve 30EB is
opened, is shielded from flowing in the direction of the
fuel supply port 30Fe along the top surface 30U by the
shield part 33C, so that it is possible to suppress the valve
part 34FB of the fuel-side lead valve 30FB from floating
from the seal part 30Fs without providing the fuel-side
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lead valve 30FB with the urging part and without urging
the fuel-side lead valve 30FB by the urging member.
[0140] FIG. 16 is a perspective view depicting a fourth
embodiment of the head part. A head part 30D is provided
with the ignition device 31. Also, the head part 30D is
provided with the fuel supply port 30Fe to which the fuel
is to be supplied and the air supply port 30Ea to which
the compressed air is to be supplied. The head part 30D
has the fuel supply port 30Fe and the air supply port 30Ea
provided in parallel with each other.
[0141] Also, the head part 30D has the fuel-side lead
valve 30FB configured to suppress back-flow of flame,
gas and the like from the combustion chamber 3 to the
fuel supply port 30Fe and the air-side lead valve 30EB
configured to suppress back-flow of flame, gas and the
like from the combustion chamber 3 to the air supply port
30Ea. Also, the head part 30D has the air stirring part 33
configured to stir the compressed air to be supplied from
the air supply port 30Ea.
[0142] In the meantime, the air-side lead valve 30EB
and the air stirring part 33 of the head part 30D of the
fourth embodiment have the same configurations as the
head part 30A of the first embodiment, and the descrip-
tions thereof are omitted. Also, the elastic part 36FB of
the fuel-side lead valve 30FB has a flat plate shape.
[0143] The head part 30D has a step part 30Dr, into
which the fuel-side lead valve 30FB is to enter, provided
on the top surface 30U. The step part 30Dr has substan-
tially the same depth as a thickness of the fuel-side lead
valve 30FB, and is configured by providing a concave
part having a shape in which the fuel-side lead valve
30FB is to entirely enter, in the fourth embodiment, and
a surface of the fuel-side lead valve 30FB facing the com-
bustion chamber 3 and the top surface 30U arte substan-
tially the same.
[0144] Thereby, the air, which is supplied from the air
supply port 30Ea as the air-side lead valve 30EB is
opened and flows in the direction of the fuel supply port
30Fe along the top surface 30U, is suppressed from col-
liding between the valve part 34FB and the seal part 30Fs
of the fuel-side lead valve 30FB, so that it is possible to
suppress the valve part 34FB of the fuel-side lead valve
30FB from floating from the seal part 30Fs without pro-
viding the fuel-side lead valve 30FB with the urging part
and without urging the fuel-side lead valve 30FB by the
urging member. In the meantime, a step part into which
the valve part 34FB, not the entire fuel-side lead valve
30FB, is to enter may be provided.
[0145] FIG. 17 is a perspective view depicting a fifth
embodiment of the head part. A head part 30E is provided
with the ignition device 31. Also, the head part 30E is
provided with the fuel supply port 30Fe to which the fuel
is to be supplied and the air supply port 30Ea to which
the compressed air is to be supplied. The head part 30E
has the fuel supply port 30Fe provided at a position dis-
tant from the air supply port 30Ea.
[0146] Also, the head part 30E has the fuel-side lead
valve 30FB configured to suppress back-flow of flame,

gas and the like from the combustion chamber 3 to the
fuel supply port 30Fe and the air-side lead valve 30EB
configured to suppress back-flow of flame, gas and the
like from the combustion chamber 3 to the air supply port
30Ea. Also, the head part 30E has the air stirring part 33
configured to stir the compressed air to be supplied from
the air supply port 30Ea.
[0147] In the meantime, the air-side lead valve 30EB
and the air stirring part 33 of the head part 30D of the
fifth embodiment have the same configurations as the
head part 30A of the first embodiment, and the descrip-
tions thereof are omitted. Also, the elastic part 36FB of
the fuel-side lead valve 30FB has a flat plate shape.
[0148] The fuel-side lead valve 30FB has the fixed part
35FB provided between the valve part 34FB configured
to open/close the fuel supply port 30Fe and the air supply
port 30Ea, and the fixed part 35EB is provided at a side
close to the air supply port 30Ea with respect to the ar-
rangement of the fuel supply port 30Fe and the air supply
port 30Ea.
[0149] The fixed part 35FB of the fuel-side lead valve
30FB, which is arranged at a side close to the air supply
port 30Ea at which the valve part 34FB covers the fuel
supply port 30Fe, is fixed to the top surface 30U of the
head part 30E by the screw 37FB.
[0150] Thereby, the fixed part 35FB of the fuel-side
lead valve 30FB is arranged at an upstream side with
respect to the flow of the compressed air, which is sup-
plied from the air supply port 30Ea as the air-side lead
valve 30EB is opened and is stirred to swirl by the air
stirring part 33, and the valve part 34FB and the seal part
30Fs are arranged at a downstream side, so that it is
possible to suppress the valve part 34FB from floating
from the seal part 30Fs without providing the fuel-side
lead valve 30FB with the urging part and without urging
the fuel-side lead valve 30FB by the urging member.
[0151] FIG. 18 is a perspective view depicting a sixth
embodiment of the head part. A head part 30F is provided
with the ignition device 31. Also, the head part 30F is
provided with the fuel supply port 30Fe to which the fuel
is to be supplied and the air supply port 30Ea to which
the compressed air is to be supplied. The head part 30F
has the fuel supply port 30Fe and the air supply port 30Ea
provided in parallel with each other.
[0152] Also, the head part 30F has the air stirring part
33 configured to stir the compressed air that is to be sup-
plied from the air supply port 30Ea. The air stirring part
33 is fixed to the top surface 30U by the screw 37EB at
a side distant from the fuel supply port 30Fe.
[0153] The air stirring part 33 has such a shape that it
is curved in a direction in which an interval from the top
surface 30U increases from the side fixed to the top sur-
face 30U toward the tip end-side facing the air supply
port 30Ea, and the part between the tip end-side of the
air stirring part 33 and the air supply port 30Ea is opened
toward the fuel supply port 30Fe. Also, one side part of
the air stirring part 33, which faces the inner peripheral
surface of the combustion chamber 3, has a circular arc
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shape conforming to the inner peripheral surface of the
combustion chamber 3.
[0154] Thereby, the air stirring part 33 stirs the com-
pressed air supplied from the air supply port 30Ea and
generates a flow of the air to rotate with swirling in a spiral
shape along the inner peripheral surface of the combus-
tion chamber 3. Also, the part between the tip end-side
of the air stirring part 33 and the air supply port 30Ea is
opened toward the fuel supply port 30Fe, so that the com-
pressed air supplied from the air supply port 30Ea flows
toward the fuel supply port 30Fe.
[0155] Therefore, the compressed air is widely spread
to involve the fuel supplied into the combustion chamber
3 over the entire combustion chamber 3, the mixing of
the fuel and the compressed air is promoted and a dis-
tribution of the mixed gas is suppressed from being in-
clined to one side in the combustion chamber 3, so that
it is possible to improve the combustion efficiency.
[0156] FIG. 19 is a perspective view depicting a sev-
enth embodiment of the head part. A head part 30G is
provided with the ignition device 31. Also, the head part
30G is provided with the fuel supply port 30Fe to which
the fuel is to be supplied and an air supply port nozzle
30En to which the compressed air is to be supplied. The
head part 30G has the fuel supply port 30Fe and the air
supply port nozzle 30En provided in parallel with each
other.
[0157] The air supply port nozzle 30En is an example
of the stirring part, wherein a cylindrical member is erect-
ed from an air supply port (not shown) and at least one
supply port 30Ee is provided on a circumferential surface.
The air supply port nozzle 30En is provided so that the
supply port 30Ee is to face toward the fuel supply port
30Fe.
[0158] Thereby, the compressed air supplied from the
supply port 30Ee of the air supply port nozzle 30En flows
toward the fuel supply port 30Fe and rotates with swirling
along the inner peripheral surface of the combustion
chamber 3.
[0159] Therefore, the compressed air is widely spread
over the entire combustion chamber 3, the mixing of the
fuel and the compressed air is promoted and a distribu-
tion of the mixed gas is suppressed from being inclined
to one side in the combustion chamber 3, so that it is
possible to improve the combustion efficiency. In the
meantime, the respective embodiment may be com-
bined. For example, the second embodiment shown in
FIG. 14 where the fuel-side lead valve 30FB is provided
with the urging member 39FB may be provided with the
shield part 33C of the third embodiment shown in FIG.
15. Also, the air-side lead valve 30EB and fuel-side lead
valve 30FB are provided to the top surface 30U as the
inner wall surface of the combustion chamber 3 but may
be provided on an inner surface as the inner wall surface
of the combustion chamber 3. Also, in the embodiments,
the air is used as the oxidant, and the mixed gas of the
compressed air as the compressed oxidant and the fuel
is used for actuation. However, the oxidant is not limited

to the compressed air and the other oxidants may be
used inasmuch as the oxidant contains oxygen neces-
sary for combustion of the fuel. For example, oxygen,
ozone, nitrogen monoxide and the like may also be used,
instead of the air.
[0160] 1A...nailing machine, 10...main body part,
11...handle part, 12...nose part, 13...tank mounting part,
14...magazine, 15...air plug, 16...operation trigger,
17...battery, 18...battery mounting part, 2...striking cylin-
der (striking mechanism), 2a...piston position restraint
part, 20...driver, 21...piston, 21a...piston ring, 22...buffer
material, 23...striking cylinder exhaust port, 23a...outer
opening, 23b...inner opening, 24...spring receiving part,
25a...piston lower chamber, 25b...piston upper chamber,
3...combustion chamber, 30, 30A, 30B, 30C, 30D, 30E,
30F, 30G...head part, 30U...top surface, 30Fe...fuel sup-
ply port, 30Fs...seal part, 30Ea...air supply port (oxidant
supply port), 30Es...seal part, 30En...air supply port noz-
zle (stirring part), 30Ee...supply port, 30Fi...fuel pipe con-
duit, 30Fp...fuel pipe conduit connection member,
30Ei...air pipe conduit, 30Ep...air pipe conduit connection
member, 30FB...fuel-side lead valve (check valve),
30EB...air-side lead valve (check valve), 30Dr...step part,
31...ignition device, 32...combustion chamber exhaust
port, 32a...outer opening, 32b...inner opening, 33...air
stirring part (stirring part), 33C...shield part, 34FB,
34EB...valve part, 35FB, 35EB...fixed part, 36FB,
36EB...elastic part, 37FB, 37EB...screw, 38FB...urging
part, 39FB...urging member, 4...head valve (valve mem-
ber), 40...valve surface, 41...first seal part, 41a...first seal
material, 42...second seal part, 42a...second seal mate-
rial, 43...actuation surface, 44...spring, 45...concave
part, 5...valve support member, 50...partitioning part,
51...striking cylinder inlet, 52...actuation space,
53...head valve inlet, 54...buffer material, 6...blowback
chamber, 60...inlet/outlet, 7...exhaust valve, 71...ex-
haust piston, 72...first exhaust valve, 72a...sealing parts,
72b...sealing parts, 72c...flow path forming part, 73...sec-
ond exhaust valve, 73a...sealing member, 74...valve rod,
74a...spring retainer, 75...exhaust cylinder, 76...exhaust
flow path forming cylinder, 77...buffer material, 78...long
hole portion, 79...spring, 8...contact member, 80...spring,
81...link

Claims

1. A driving tool comprising:

a striking cylinder comprising a piston config-
ured to be actuated by a combustion pressure
of a mixed gas of compressed oxidant and fuel;
a combustion chamber in which the mixed gas
of compressed oxidant and fuel is to be com-
busted;
an oxidant supply port for supplying the com-
pressed oxidant into the combustion chamber;
a fuel supply port for supplying the fuel into the
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combustion chamber; and
a check valve provided to at least one of the
oxidant supply port and the fuel supply port.

2. The driving tool according to claim 1,
wherein the check valve is provided on an inner wall
surface of the combustion chamber.

3. The driving tool according to claim 2,
wherein the check valve is a lead valve, and
wherein the lead valve comprises:

a valve part to be pressed to a seal part formed
on the inner wall surface of the combustion
chamber;
a fixed part fixed to the inner wall surface of the
combustion chamber; and
an elastic part configured to connect the valve
part and the fixed part.

4. The driving tool according to claim 3,
wherein the elastic part of the lead valve comprises
an urging part configured to urge the valve part in a
direction in which the valve part is to be pressed to-
ward the seal part.

5. The driving tool according to claim 3 further compris-
ing an urging member configured to urge the valve
part in a direction in which the valve part is to be
pressed toward the seal part.

6. The driving tool according to claim 3 further compris-
ing a shield part which is provided at a side of the
fuel supply port facing the oxidant supply port and
which is configured to shield a flow of the com-
pressed oxidant supplied from the oxidant supply
port.

7. The driving tool according to claim 3,
wherein the lead valve is provided to the fuel supply
port,
wherein the combustion chamber has a step part
provided on the inner wall surface, and
wherein lead valve enters into the step part.

8. The driving tool according to any one of claims 3 to 7,
wherein the lead valve is provided to the oxidant sup-
ply port, and
wherein the fixed part is provided at a side distant
from the fuel supply port with respect to arrangement
of the fuel supply port and the oxidant supply port,
and the oxidant supply port is provided between the
fixed part and the fuel supply port.

9. The driving tool according to claim 3,
wherein the lead valve is provided to the fuel supply
port, and
wherein the fixed part is provided between the fuel

supply port and the oxidant supply port.

10. The driving tool according to any one of claims 1 to
9 further comprising a stirring part configured to
change an outflow direction of the compressed oxi-
dant to be supplied from the oxidant supply port.

11. The driving tool according to claim 4,
wherein the urging part is provided to the elastic part
of the lead valve provided to the fuel supply port.

12. The driving tool according to claim 5,
wherein the urging member is configured to urge the
valve part of the lead valve provided to the fuel supply
port.
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