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(54) Airgun

(57)  In an air gun of the related art, even if it is at-
tempted to independent and separately adjust a firing
operation and a blowback operation, this type of inde-
pendent adjustment is difficult.

This problem is solved by an air gun for firing a bullet
using compressed gas, and having a mechanism for per-
forming blowback, wherein the blowback mechanism is
provided with a firing air chamber 25a and a blowback

airchamber 25b, being two cavities capable of being sup-
plied with compressed gas from a compressed gas
source A and being sealed to contain the compressed
gas, inside a valve body 24, a firing valve 27 inside the
firing air chamber 25a, a blowback valve 29 inside the
blowback air chamber 25b, and two valves 27, 29 that
are capable of actuation independent of each other by
operation of a trigger.
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Description
TECHNICAL FIELD

[0001] This invention relates to an air gun for carrying
out firing and blowback with a compressed gas as an
energy source, and has a structure for supplying energy
for both firing of a bullet and carrying out blowback from
a single compressed gas. In more detail, the invention
relates to an air gun that performs firing of a bullet and
blowback more efficiently than a conventional air gun for
firing and carrying out blowback, and with which design
of bullet firing and blowback adjustment can be made
more simple.

BACKGROUND ART

[0002] Amechanism of aconventional airgun, for firing
a bullet using compressed gas and performing blowback,
has a single air chamber, and a single valve is provided
inside the air chamber. By distributing the gas inside the
air chamber for firing use and blowback use, both firing
and blowback are carried out by operating the single
valve.

[0003] For example, as related art 1, US patent appli-
cation No. 11/024,479, applied by the present applicant
(US application date: December 20th, 2004), discloses
"An air gun, comprising:

a slide, provided in an upper part of a gun and ca-
pable of sliding parallel to a barrel;

a cylinder section, formed of a cylinder that is open
at a muzzle side and closed off at a gun rear end
side, fixed inside a gun rear end side of the slide;

a hit pin provided projecting from a hollow inner por-
tion of the cylinder section to a gun rear end side,
and being capable of sliding in a nozzle direction;
a hollow valve pin chamber fixed to the gun body so
as to be positioned inside the hollow inner portion of
the cylinder section;

a valve body having a through hole passing through
from a muzzle side to a gun rear end side at a smaller
diameter than the valve pin chamber;

a gas supply port, opened to a cylindrical peripheral sur-
face of the valve pin chamber, for constantly supplying
compressed gas to the valve pin chamber of the valve
body;

a valve pin, formed as a cylinder and provided inside the
valve pin chamber, constantly urged to the gun rear end
side and having a bullet nozzle insertion section formed
atamuzzle side and inserted into the muzzle side through
holes of the valve pin chamber to project, and a pin body
that has a valve pin flange section, capable of sliding in
an air-tight state in the muzzle side through hole of the
valve pin chamber and contacts a gun rear end side sur-
face of the valve pinin an air-tight manner at the gun rear
end side, the valve pin communicating with a muzzle side
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providing a valve pin chamber side opening that opens
to a pin body side surface at a muzzle side of a pressing
section provided in the pin body;

a pressing section, provided at a gun rear side of the pin
body, fixed to the valve body, inserted into rear end side
through holes of the valve pin to project to the gun rear
side, positioned so that a tip end of a gun rear side is
adjacent to the hit pin, and capable of venting com-
pressed gas from a gap between the rear end side
through holes;

a bullet feed nozzle link for linking to a trigger; and

a bullet feed nozzle, formed as a cylinder, inserted into
a valve pin muzzle side bullet feed nozzle insertion sec-
tion projecting to a muzzle side of the valve pin chamber,
forming a rib-shaped bullet feed nozzle link engagement
projection for engaging with the bullet feed nozzle link at
an outer periphery of a gun rear end side, and being
capable of sliding in the valve pin muzzle side bullet feed
nozzle insertion section in order to load a bullet in the
chamber in response to movement of the trigger and the
bullet feed nozzle link, wherein

when the hit pin is pressed to the muzzle side and made
to slide to the muzzle side, the valve pin slides to the
muzzle side against urging force to release an airtight
state between the valve pin flange section and a side
surface at the gun rear end side of the valve pin chamber,
compressed gas supplied to the valve pin chamber from
the gas supply port is supplied from between the side
surface at the gun rear end side of the valve pin chamber
and the valve pin flange section to the valve pin chamber
side opening, and a bullet is fired from the muzzle by the
supply of compressed gas through the bullet feed nozzle
insertion section to the muzzle side of the bullet feed
nozzle, and

compressed gas is supplied from a gap between the
pressing section and through holes into which the press-
ing section is inserted to the gun rear end side to cause
the cylinder section to move to the gun rear end side.".
[0004] Also, as another embodiment of the invention
ofrelated art 1, there is disclosed an air gun as described
above in which the cylinder section is provided freely
moving inside a gun rear side of the slide, and there is
no hit pin.

[0005] However, with the mechanism of the air gun
disclosed in related art 1, firing and blowback are carried
out using discharge of a single valve provided in a single
air chamber, and since compressed gas is distributed for
firing use and blowback use these actions are carried out
at substantially the same time. Therefore, even if it is
attempted to independent and separately adjust the firing
operation and the blowback operation, this type of inde-
pendent adjustment is difficult.

[0006] Also, with a structure such as that of related art
1, the firing operation and the blowback operation can
not be independently adjusted separately at the design
stage. That is, since distribution of gas pressure of the
compressed gas is difficult, adjustment of bullet speed
and adjustment of blowback strength and period, etc. at
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the time of design is extremely difficult.
DISCLOSURE OF THE INVENTION

[0007] Inordertosolvetheabove-described problems,
there is proposed an air gun, for firing a bullet using com-
pressed gas, and having a mechanism for performing
blowback, wherein the blowback mechanism is provided
with a firing chamber and a blowback chamber, being
two cavities capable of being supplied with compressed
gas from a compressed gas source and being sealed to
contain the compressed gas, inside a valve body, a firing
valve inside the firing chamber, a blowback valve inside
the blowback chamber, and two valves that are capable
of actuation independent of each other by operation of a
trigger.

[0008] There is also proposed an air gun, for firing a
bullet using compressed gas, and having a mechanism
for performing blowback, wherein the blowback mecha-
nism is provided with a firing chamber and a blowback
chamber, being two cavities capable of being sealed to
contain the compressed gas, inside a valve body, a firing
valve inside the firing chamber, a blowback valve inside
the blowback chamber, and two valves that are capable
of actuation independent of each, and the firing valve is
opened by actuation of a barrel latch actuated by a trigger
operation, and the blowback valve is opened by actuation
of a hammer actuated by the trigger operation.

[0009] There is further proposed an air gun having ei-
ther of the two blowback mechanisms described above,
wherein the firing chamber and the blowback chamber,
being two cavities, are connected by a narrow connection
passage having a small volume compared to the volume
of the respective cavities between two air chambers.
[0010] There is still further proposed an air gun having
either of the two blowback mechanisms described above,
wherein the firing chamber and the blowback chamber,
being two cavities, are connected to mutually independ-
ent compressed gas air sources.

[0011] According to this invention, since the chamber
for bullet firing and the chamber for blowback are provid-
ed independently of each other, and respective valves
are provided in each air chamber, the valve for bullet
firing is opened by means of actuation of a barrel latch
due to actuation of the trigger, and the valve for blowback
is opened by means of impact of a hammer due to actu-
ation of the trigger. Therefore, the respective chambers
and valves operate independently and are not con-
strained by each other. Accordingly, factors such as ex-
tent of respective valve open areas, shortening of open
time, and ease of opening etc. can be arbitrarily adjusted
at the time of design, and the degree of distributing gas
pressure of the compressed gas is also simplified. Ad-
justment of bullet speed and adjustment of blowback
therefore become possible with adjustment in the design.
For example, by shortening the open time of the bullet
firing valve and widening the open area, substantially in-
dependently of the opening of the blowback valve, it is
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possible to send more compressed gas to the inner bar-
rel, and the rate of fire of the bullets can be increased.
[0012] Further, the timing for bullet firing and blowback
are respectively adjustable, which means that causing a
blowback operation to be carried out after firing a bullet
can be reliably performed in design. In this way, design
and development of an air gun with further improved ac-
curacy of fire is made easy.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is an internal explanatory drawing, being a
central cross sectional front view, for describing the
overall structure of an air gun having the blowback
mechanism of one embodiment, representing an
embodiment of the present embodiment, showing a
state where a magazine in which bullets are inserted
and a gas cylinder filled with compressed gas are
fitted into the air gun.

Fig. 2 is a central cross sectional front view showing
operation of an air gun having a blowback function
of an embodiment of the invention, and showing a
state immediately after the user starts to slide a slide
to the gun rear side with their hand.

Fig. 3 is an internal explanatory drawing, being a
ventral cross sectional front view showing a state
where the slide is slid further to the gun rear end side
by the users hand, after the state of Fig. 2.

Fig. 4 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where a slide is moved forward by urging of a spring
and the slide has returned to the position of Fig. 1,
after the state of Fig. 3 and after the user’s hand has
been taken of the slide that has been slid manually
to the gun rear end side.

Fig. 5 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where an inner barrel starts to move forward due to
the trigger starting to draw back, after the state of
Fig. 4.

Fig. 6 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where the trigger is pulled further back and the inner
barrel has moved forward, after the state of Fig. 5.
Fig. 7 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where an inner barrel starts to move backwards after
the trigger has been pulled, after the state of Fig. 6.
Fig. 8 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
immediately after the inner barrel moves further back
and presses a bullet firing valve, after the state of
Fig. 7.

Fig. 9 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
immediately after abulletis fired and ahammer starts
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to rotate, after the state of Fig. 8.

Fig. 10 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
immediately after a bullet firing valve is closed and
a blowback valve is presses by a hammer, after the
state of Fig. 9.

Fig. 11 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where movement of the slide to the gun rear end
side by gas pressure from the blowback air chamber
starts, after the state of Fig. 10.

Fig. 12 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where the slide has been moved further to an end
point, after the state of Fig. 11.

Fig. 13 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where the slide that has been moved to the end point
is moving forward towards the muzzle side under the
urging force of the barrel spring, after the state of
Fig. 12.

Fig. 14 is an internal explanatory drawing, being a
central cross sectional front view, showing a state
where the trigger has returned to its original state
after a sequence of bullet firing and blowback oper-
ations have been completed, after the state of Fig.
13.

Fig. 15is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 5, show-
ing operation of the firing air chamber and the bullet
firing valve.

Fig. 16 is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 6, show-
ing operation of the firing air chamber and the bullet
firing valve.

Fig. 17 is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 7, show-
ing operation of the firing air chamber and the bullet
firing valve.

Fig. 18 is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 8, show-
ing operation of the firing air chamber and the bullet
firing valve.

Fig. 19is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 9, show-
ing operation of the blowback air chamber and the
blowback valve.

Fig. 20is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 10,
showing operation of the blowback air chamber and
the blowback valve.

Fig. 21is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 11,
showing operation of the blowback air chamber and
the blowback valve.

Fig. 22 is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 12,
showing operation of the blowback air chamber and
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the blowback valve.

Fig. 23 is an essential enlarged explanatory drawing,
being an essential enlarged drawing of Fig. 13,
showing operation of the blowback air chamber and
the blowback valve.

Fig. 24 is an essential enlarged front cross sectional
view, showing a relationship between a barrel hous-
ing, and a barrel latch and an inner barrel, of the
embodiment of the invention.

Fig. 25 is an essential enlarged plan cross sectional
view, showing a relationship between a barrel hous-
ing, and a barrel latch and an inner barrel, of the
embodiment of the invention.

Fig. 26 is an essential enlarged side cross sectional
view, showing a relationship between a barrel hous-
ing, and a barrel latch and an inner barrel, of the
embodiment of the invention.

Fig. 27 is an essential enlarged internal front explan-
atory view of a valve body, being an embodiment of
the invention.

Fig. 28 is a perspective view along arrow XX in Fig.
27.

Fig. 29 is a perspective view along arrow YY in Fig.
27.

Fig. 30 is a perspective view along arrow ZZ in Fig.
27.

Fig. 31 is a perspective view along arrow ZZ in Fig.
27, andis a horizontal cross sectional view of through
holes.

PREFERRED MODE OF EMBODYING THE INVEN-
TION

[0014] An air gun having the blowback mechanism of
this invention will now be described based on Fig. 1 to
Fig. 26 that show one embodiment. Fig. 1 is an internal
explanatory drawing, being a central cross sectional front
view for describing the overall structure of an air gun hav-
ing the blowback mechanism of one embodiment, Fig. 2
to Fig. 14 are internal explanatory drawings, being central
cross sectional front views showing operation of one cy-
cle up to bullet firing of the air gun having the blowback
mechanism. Fig. 15 to Fig. 18 are essential enlarged
drawings of Fig. 5 to Fig. 8, and essential enlarged inter-
nal front explanatory drawing showing operation of a bul-
let firing valve, Fig. 19 to Fig. 23 are essential enlarged
view of Fig. 9 to Fig. 13, and essential enlarge internal
front explanatory views showing operation of a blowback
air chamber and a blowback valve, and Fig 24 to Fig. 26
are explanatory drawings showing a relationship be-
tween a barrel housing and a barrel latch and an inner
barrel. Fig. 27 is an essential enlarged internal front ex-
planatory view of a valve body, Fig. 28 is a perspective
view along arrow XX in Fig. 27, Fig. 29 is a perspective
view along arrow YY in Fig. 27, Fig. 30 is a perspective
view along arrow ZZ in Fig. 27, and Fig. 31 is a perspec-
tive view along arrow WW in Fig. 27, and is a horizontal
cross sectional view in the vicinity of through holes.
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[0015] Next, the structure of an air gun having the blow-
back mechanism of the embodiment of the present in-
vention will be described based on Fig. 1 The air gun of
this embodiment of the invention is an automatic type air
gun that fires a bullet W using gas pressure of com-
pressed carbon dioxide, and also supplies the next bullet
by blowback. With this embodiment, carbon dioxide is
used as the compressed gas, but it is also possible to
operate using another compressed gas such as com-
pressed nitrogen gas or compressed air. In the following,
for this embodiment the compressed carbon dioxide will
be referred to as compressed gas. Also, a frame (handle
section) 2 is provided at a gun rear end lower part of the
air gun body 1. A gas canister A, which is a compressed
gas source for supplying compressed gas, is inter-
changeably housed inside the frame 2. As the com-
pressed gas source, it is also possible to provide a pres-
surized reservoir inside the frame 2, besides a pressu-
rized canister such as the gas canister A. The gas can-
ister A is inserted from a side surface of the frame 2, and
by pressing upwards using a press screw B is opened
by a lower tip end of a gas supply port C, that will be
described later, and compressed gas is supplied from
the gas supply port C. This embodiment is configured so
that the gas canister A of compressed gas is housed
inside the frame 2, but it is also possible to have a struc-
ture where the gas canister is housed outside the frame
2, or where compressed gas is supplied to the air gun
body 1 using a hose or the like from a gas canister fitted
by the user.

[0016] The main structural components of the air gun
of this invention are a gun body 1 having a frame 2 (grip
section) atarear part, aninner barrel 5, which is a ballistic
path, an outer barrel 4 provided outside the inner barrel
5, a slide 3 capable of sliding parallel to the outer barrel
4, a cylinder 33 fixed to a gun rear end side inner section
of the slide 3, a hit pin 32 provided projecting from a
hollow inner part of the cylinder 33 to the gun rear side
and slidable in the muzzle direction, a hammer 20 capa-
ble of pushing the hit pin as a result of operation of a
trigger 14, a valve body 24 provided between a chamber
11 and the cylinder 33, a bullet firing air chamber 25a
and a blowback air chamber 25b provided as two hollow
sections inside the valve body 24, a bullet firing valve 26
provided in the bullet firing air chamber 25b, a blowback
valve 29 provided in the blowback air chamber 25b, and
a barrel latch 9 actuated by the trigger 14. Reference
numeral 22 is a magazine, which can be attached and
removed to and from the frame 2.

[0017] The slide 3 is capable of sliding along the outer
barrel 4. This slide 3 is urged to the muzzle side by the
tension of a recoil spring 13. The outer barrel 4 and the
inner barrel 5 are both cylindrical. The inner barrel 5 is a
ballistic path, and is provided at an inner part of the outer
barrel 4.

[0018] A box-shaped barrel housing 8 having a hollow
inner section is provided in the vicinity of a central section,
in the longitudinal direction, of the inner barrel, as shown
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in Fig. 24 to Fig. 26, capable of sliding on an outer surface
of the inner barrel 5, and is urged to the rear by a barrel
spring 6. A barrel latch 9 is provided on the barrel housing
8 so as to be capable of rotation relative to the barrel
housing 8 with the rotation shaft 9C as a center. The
barrel latch 9 is provided in the same shape on both sides
of the barrel housing 8 and the inner barrel 5.

[0019] Abarrel springwasher7 is provided ata muzzle
side of the barrel housing 8, and is provided in contact
with a gun rear end surface of the barrel spring 6. The
barrel spring 6 and the barrel spring washer 7 are pro-
vided capable of sliding between a muzzle side tip end
of the inner barrel 6 and a muzzle side surface of the
barrel housing 8. The barrel spring washer 7 has a lower
part formed as a frame engagement section 7a, and rear-
ward movement is stopped by the frame engagement
section 7a cominginto contact with a barrel spring washer
retreat prevention section 2b provided on the frame 2.
[0020] The barrel latch 9 has a lower part urged to the
muzzle side inside the barrel housing 8 by the barrel latch
spring 10, and as a result a gun rear end side is urged
downwards from the rotation shaft 9C. A barrel housing
engagement section 9b formed at a gun rear end side of
the barrel latch 9 is engaged by contact with a barrel latch
engagement section 8a of the barrel housing 8. Also, a
trigger contact section 9a formed on a gun rear end side
of the barrel latch 9 and an upper tip section 14b of the
trigger 14 have a function of engaging and disengaging
with operation of the trigger 14.

[0021] The barrel body 24 is fixed to the frame 2, and
is provided between the muzzle side chamber 11 and
the gun rear side cylinder 33. A bullet firing air chamber
25a and a blowback air chamber 25b, that are two hollow
sections capable of holding compresses gas in an air-
tight manner, are provided inside the valve body 24. With
this embodiment, the bullet firing air chamber and the
blowback air chamber are separated by a separating wall
25c, and connected by a microscopic connecting pas-
sage 25d having a small area compared to the area of
the respective hollow sections between the two air cham-
bers. The bullet firing air chamber 25a is provided at a
nozzle side, while the blowback air chamber 25b is pro-
vided at a gun rear side.

[0022] With the illustrated embodiment disclosed in
claim 2, gas inside the gas canister A flows into the bullet
firing air chamber 25a from a gas passage A1 in the lower
part of the valve body 24 due to gas pressure inside the
gas canister A, passes through the microscopic passage
25d provided in the separating wall 25c and also flows
to the blowback air chamber 25b. With another not-illus-
trated embodiment, it is also possible to have a structure
where gas inside the gas canister A initially flows to the
blowback air chamber 25b from a gas passage A1 in the
lower part of the valve body 24 due to gas pressure inside
the gas canister A, then passes through the microscopic
passage 25d provided in the separating wall 25c and
flows to the bullet firing air chamber 25a.

[0023] With an non-illustrated embodiment as dis-
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closed in claim 3, the bullet firing chamber 25a and the
blowback chamber 25b are constructed as independent
hollow sections that are not connected to each other, and
respectively have connecting passages A1 connecting
to independent gas canisters A.

[0024] A through hole is formed in a muzzle side wall
surface of the bullet firing air chamber 25a, and a bullet
firing valve 26 is slidably provided in this through hole.
The bullet firing valve 26 is a cylindrical shape with a gun
rear end surface closed and a nozzle side end surface
open, with the inside of the cylinder being provided as a
gas passage 25d inside the bullet firing valve, and a firing
valve opening section 26¢ provided at a gun rear side
lower surface.

[0025] The bullet firing valve 26 is urged to the muzzle
side by tension of a bullet firing valve spring 28 provided
inside the bullet firing air chamber 25a, and is provided
capable of sliding in the through hole. A bullet firing valve
large diameter section 26b having a large cylindrical di-
ameter is formed on the outer peripheral surface of the
bulletfiring valve 26 at a central section in the longitudinal
direction. A muzzle side tip end of the bullet firing valve
26 is provided with a bullet firing valve small diameter
section 26a having a cylindrical diameter that is smaller
than the bullet firing valve large diameter section 26b.
The bullet firing valve small diameter section 26a is ca-
pable of being fitted into a gun rear end side inner diam-
eter of the inner barrel 5.

[0026] A gun rear end side of the bullet firing valve 26
is fitted into the bullet firing air chamber 25a, and a large
diameter bullet firing valve flange section 26e is formed
inside the bullet firing air chamber 25a. A bullet firing
valve packing 27 is attached to a muzzle side wall surface
of the bullet firing air chamber 25a.

[0027] The bullet firing air chamber 25a is urged to the
muzzle side by tension of the bullet firing valve spring
28, with the bullet firing valve flange section 26e pressing
the bullet firing valve packing 27 to the muzzle side to
effect sealing, and at the same time, in this state, the
bullet firing valve opening section 26¢ is sealed by the
bullet firing valve packing 27. As a result, the bullet firing
air chamber 25a is kept air-tight inside.

[0028] A through hole is formed in a gun rear end side
wall surface of the blowback air chamber 25b, and a blow-
back valve 29 is slidably provided in this through hole.
The blowback valve 29 is a cylindrical shape with a gun
rear end surface open and a nozzle side end surface
closed, with the inside of the cylinder being provided as
agas passage 29b inside the blowback valve, and a blow-
back valve opening section 29a is provided at a muzzle
end side lower surface.

[0029] The blowback valve 29 has a muzzle end sec-
tion fitted inside the blowback air chamber 25b, and a
large diameter blowback valve flange section 29c is
formed at an outer peripheral section of the blowback
valve 29. The blowback valve 29 is urged to the gun rear
end side by tension of the blowback valve spring 31 pro-
vided inside the blowback air chamber 25b.
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[0030] A blowback valve packing 30 is attached to a
gun rear end side wall surface of the blowback air cham-
ber 25b. The blowback valve flange section 29c is
pressed to the gun rear end side by the urging force of
the blowback valve spring 31, and brought into close con-
tact with the blowback valve packing 30, and at the same
time, in this state the blowback valve opening section
29a is made airtight by the blowback valve packing 30.
As a result, the blowback air chamber 25b is kept air-
tight inside.

[0031] A rear end section of the blowback valve 29 is
provided either separated from or in contact with a posi-
tion where it can contact the hit pin 32.

[0032] The cylinder 33 is provided capable of sliding
integrally with the slide 3. The cylinder 33 is cylindrical,
with a rear side wall 330 provided at a gun rear end side,
and an inner side wall of the cylinder 33 is constructed
as a cylinder pressure surface 33a. A pin hole 331 is
provided on the rear side wall 330, and a hit pin 32 is
provided capable of sliding in the pin hole 331. A rear
section of the valve body 24 is fitted inside the cylinder 33.
[0033] When the bullet firing valve 26 is slid to the gun
rear end side against the urging of the bullet firing valve
spring 28, the bullet firing valve opening section 26¢
formed in the bullet firing valve 26 is opened and it be-
comes possible for gas that has been filled into the bullet
firing air chamber 25a from the gas canister A to flow
from the opening section through the gas passage 26d
inside the bullet firing valve to the inside of the inner barrel
5.

[0034] Also, when the blowback valve 29 is slid to the
muzzle side against the urging of the blowback valve
spring 31, the blowback valve opening section formed in
the blowback valve 29 is opened, gas that has been filled
into the blowback air chamber 25b flows from the opening
section through the gas passage 29b inside the blowback
valve 29 to the inner gap of the cylinder 33, and it be-
comes possible for the cylinder pressure surface 33a,
which is a gun rear end side inner surface of the cylinder
33, to be pushed.

[0035] The hammer 20 is urged to the muzzle side by
the hammer spring 21, and is positioned inside the gun
body 1 so as to be capable of rotation about the hammer
rotation shaft 20b as a rotational center. A shear locking
section 20a is provided on the hammer 20, and it is pos-
sible to lock the hammer 20 in a state rotated to the gun
rear end side.

[0036] A shear 18 is urged to the gun rear end side by
the shear spring 19, and is provided inside the gun body
1 so as to be capable of rotation about a shear rotation
shaft 18c as arotational center. Ahammerlocking section
18a is provided for locking the hammer 20 in the rotated
state when the hammer 20 is rotated to the gun rear end
side. A trigger engagement lug section 18b capable of
engaging with a shear engagement lug section 16¢ of
the trigger 16 is provided on an upper end of the shear 18.
[0037] The trigger 14 is provided in the gun body 1
capable of rotation about the trigger shaft 14a as a center
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of rotation. The trigger shaft 16a is fitted into the trigger
14, and a trigger bar 16 is linked to the trigger 14. The
trigger 14 is constructed so that an upper end thereof is
urged to the gun rear end side by a trigger spring 15. The
trigger bar 16 is positioned so that the rear is capable of
rotation about the trigger bar shaft 16a as a center of
rotation, and is urged upwards by a trigger bar spring 17.
[0038] A magazine 22 is case-shaped, and removably
provided inside the frame 2. A plurality of bullets W are
loaded inside the magazine 22. A magazine spring 23 is
provided inside the magazine 22, and the bullets W are
constantly urged upwards by this magazine spring 23. If
the magazine 22 is fitted into the frame 2, a bullet W
comes into contact with a rear end peripheral lower sur-
face part of the inner barrel 5 and is locked. If the inner
barrel 5 is moved to the muzzle side, the bullet W is
moved upwards by the urging of the magazine spring 23
and placed inside the chamber 11.

[0039] The chamber 11 is cylindrical, positioned at the
muzzle side of the valve body 24, and has a rear end
surface that contacts the muzzle side surface of the valve
body 24, with the inner barrel 5 and the bullet firing valve
26 respectively fitted inside the cylinder of the chamber
11 capable of sliding.

[0040] Next, operation of one cycle up to bullet firing
of the air gun having the blow back mechanism that is
one embodiment of the present invention will be de-
scribed based on Fig. 2 to Fig. 14, which are internal front
explanatory views, Fig. 15 to Fig. 18, which are essential
enlarged internal front explanatory views showing the
bullet firing air chamber and operation of the bullet firing
valve, Fig. 19 to Fig. 23, which are essential enlarged
internal explanatory views showing the blowback air
chamber and operation of the blowback valve, and Fig.
24 to Fig. 26 showing the barrel housing and a relation-
ship between the barrel latch and the inner barrel.
[0041] Fig. 2 and Fig. 3 show a state when the user
slides the slide 3 to the gun rear end side with their hand.
When the slide 3 is slid to the gun rear end side, the
cylinder 33 that is integrally provided in the slide 3 is also
lowered to the gun rear end side. If this is done, the ham-
mer 20 comes into contact with the rear lower surface
33b of the cylinder 33, and starts rotating towards the
gun rear end side about the hammer rotation shaft 20b.
[0042] If the slide 3 is manually slid further towards the
gun rear end side, the hammer 20 again rotates further
towards the gun rear end side. A slide backward move-
ment prevention section 2a is provided in the frame 2.
Movement of the slide 3 towards the gun rear end side
is stopped by the muzzle side lower tip section 3b of the
slide 3 coming into contact with this side backward move-
ment prevention section 2a (refer to Fig. 3).

[0043] Fig. 4 will now be explained. If the backwardly
moved slide 3 is manually separated from the hand, the
slide 3 moves to the muzzle side under tension of the
recoil spring 13. The cylinder 33 also moves to the rear
together with the slide 3, and moves to the muzzle side
together with the slide 3. This movement of the slide caus-
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es a rear section of the valve body 24 to be inserted into
the cylinder 33, and is stopped by contact between a gun
rear end side wall surface inside the cylinder 33 and a
gun rear end side wall surface of the valve body 24.
[0044] The hammer 20 starts rotating toward the muz-
zle side due to the urging of the hammer spring 21, but
the shear locking section 20a of the hammer 20 comes
into contact with the hammer locking section 18a of the
shear 18 to stop the rotation of the hammer 20, and the
hammer and the shear are locked.

[0045] Since the objective is to cause the hammer 20
to rotate and engage with the shear 18, itis also possible
to arrive at an initial state for bullet firing shown in Fig. 2
to Fig. 4 where the hammer 20 itself is pushed down-
wards by the user’s hand to cause the hammer 20 and
the shear 18 to engage, even if the side 3 is not slid back
by the user.? (hard to see why the drawings are men-
tioned here)

[0046] Next, Fig. 5 and Fig 15 will be described. The
trigger 14 is manually pulled to the gun rear end side. If
this is done, the trigger 14 rotates about the trigger shaft
1443, and an upper tip end section 14b of the trigger 14
contacts and presses a trigger contact section 9a of the
barrel latch 9. Together with this action, the barrel hous-
ing 8 pushes the barrel spring washer 7 to the muzzle
side. The barrel spring washer 7 compresses the barrel
spring 6 while moving to the muzzle side. At the same
time, the inner barrel 5 and the barrel housing 8 also
move to the muzzle side.

[0047] Next, Fig. 6 and Fig 16 will be described. If the
trigger 14 is pulled further to the gun rear end side, an
upper tip end section of the trigger 14 moves away from
the trigger contact section 9a of the barrel latch 9, and
contact between the trigger 14 and the barrel latch 9 is
released.

[0048] In the state shown in Fig. 5 and Fig. 15, the
bullets W are being urged upward by the magazine spring
23 inside the magazine 22, but they contact the rear end
outer peripheral surface of the inner barrel 5 and can not
move inside the chamber 11. Once entering the state of
Fig 6 and Fig. 16, a lower surface opening section 11 a
of the chamber 11 is opened up by movement of the inner
barrel to the muzzle side, and a bullet W is fitted into and
loaded inside the chamber 11 from the lower surface
opening section 11 a.

[0049] Next, Fig. 7 and Fig 17 will be described. As a
result of the contact between the trigger 14 and the barrel
latch 9 being released, the barrel spring 6 moves, under
its own urging force, to push the barrel spring washer 7
to the gunrear end side. Urging force of the barrel spring
6 causes the inner barrel 5 and the barrel housing 8 to
move integrally to the gun rear end side by means of the
barrel spring washer 7. If the inner barrel 5 is moved
further to the gun rear end side, a bullet W loaded inside
the chamber 11 is inserted into the bore from a gun rear
end of the inner barrel 5. At the same time, the next bullet
W inside the magazine 22 contacts the rear end outer
peripheral surface of the inner barrel 5 and stops.
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[0050] Next, Fig. 8 and Fig 18 will be described. From
the state of Fig. 7 and Fig 17, by moving the inner barrel
5furthertothe gunrearend side, the barrel spring washer
7 has rearward movement towards the gun rear end side
stopped by a frame engagement section 7a formed on a
lower part of the barrel spring washer 7 coming into con-
tact with a barrel spring washer rearward movement pre-
vention section 2b formed inside the frame 2. Regardless
of rearward movement prevention of the barrel spring
washer 7, the inner barrel 5 and the barrel housing 8
continue to move to the gun rear end side because of
inertial force of movement due to their own weight, and
so the barrel spring washer 7 and the barrel housing 8
move apart.

[0051] The gun rear end side tip of the inner barrel 5
that continues to move further to the rear due to inertial
force enters between an outer peripheral surface of the
bullet firing valve 26 and an inner peripheral surface of
the chamber 11, moves further to the rear coming into
contact with the bullet firing valve large diameter section
26b, and pushes the firing valve 26 to the gun rear end
side against the urging force of the firing valve spring 28.
As aresult of this pushing, the bullet firing valve 26 slides
to the gun rear end side. As a result of this rearward
movement of the bullet firing valve 26, the bullet firing
valve opening section 26¢ that was closed by the bullet
firing valve packing 27 is opened.

[0052] As aresult of the bullet firing valve opening sec-
tion 26¢ opening, gas that was filled into the bullet firing
air chamber 25a flows through the firing valve opening
section 26¢ formed in the gun rear end side tip of the
bullet firing valve 26 and enters the gas passage 26d
inside the bullet firing valve, and flows from the muzzle
side opening section of the bullet firing valve 26 into the
gun rear end side of the inner barrel 5.

[0053] Next, Fig. 9 and Fig 19 will be described. The
bullet W is fired by gas pressure of gas that has flowed
into the gun rear end of the inner barrel that is inserted
into the chamber 11. If the trigger 14 is pulled further to
the rear, as shown in Fig. 9, the trigger bar 16 that is
linked to the trigger 14 moves forward. If this happens,
a shear engagement lug section 16¢ provided on the trig-
ger bar 16 moves forward, and comes into contact with
a trigger bar engagement lug section 18b of the shear
18. As a result of this, the shear 18 rotates to the muzzle
side about the shear shaft 18c as a center of rotation,
while overcoming the urging force of the shear spring 19.
As a result the hammer engagement section 18a of the
shear 18 is inclined to the muzzle side, and therefore
engagement between the hammer engagement section
18a of the shear 18 and the shear engagement section
20a of the hammer 20 is removed, and the hammer 20
starts to rotate in an anti-clockwise direction due to the
urging force of the hammer spring 21.

[0054] Next, Fig. 10 and Fig 20 will be described. The
hammer 20 rotates in an anti-clockwise direction, passes
through a pin hole 331 in the rear end surface 330 of the
cylinder 33, and hits a rear end surface of the hit pin 32
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projecting from the cylinder 33. As a result, the hit pin 32
moves to the muzzle side, and the blowback valve 29 in
contact with the hit pin 32 is caused to move to the muzzle
side against the urging force of the blowback valve spring
31.

[0055] The blowback valve flange section 29c is sep-
arated fromthe blowback valve packing 30 by the forward
movement of the blowback valve 29 towards the muzzle
side, and together with this the blowback valve opening
section 29a is also separated from the blowback valve
packing 30 thus releasing the airtight state, and opening
to the inside of the blowback air chamber 25b. In this
manner, gas inside the blowback air chamber 25b passes
from the blowback valve opening 29a through the gas
passage 29b inside the blowback valve and flows out to
a clearance of the cylinder pressure surface 33a that ex-
ists at a gun rear end side of the cylinder 33, and as a
result of the cylinder pressure surface 33a pressing back-
wards the cylinder 33 and the slide 3 integrally provided
with the cylinder 33 start to move backwards to the gun
rear end side.

[0056] On the other hand, after firing of the bullet W,
the bullet firing valve 26 slides to the muzzle side under
the urging force of the bullet firing valve spring 28 that
has been compressed, and the bullet firing valve large
diameter section 26b presses the gun rear end of the
inner barrel 5 it is in contact with to the muzzle side. To-
gether with this, a bullet firing valve flange section 26e
of the bullet firing valve 26 comes into contact with the
bullet firing valve packing 27 of the bullet firing air cham-
ber 25a, and the bullet firing valve opening section is
closed by the bullet firing valve packing 27. This state is
the same as the state shown in Fig. 1, so flow of gas from
the bullet firing air chamber 25a is stopped, and the bullet
firing air chamber 25a is put in an airtight state.

[0057] Next, Fig. 11 and Fig 21 will be described. The
slider 3 and the cylinder 33 continue to move further rear-
wards against the urging force of the recoil spring 13,
because gas inside the blowback air chamber 25b con-
tinues to gush into the cylinder 33. As a result of a rear
surface lower corner section 33b of the rearwardly mov-
ing cylinder 33 contacting and pressing the hammer 20,
the hammer 20 is rotated about the hammer rotation shaft
20b clockwise towards the gun rear end side.

[0058] Accompanying movement of the slide 3 to the
gun rear end side, the engagement lug section 16b of
the trigger bar 16 slides on an inclined surface inside a
disconnect indent 3a of the slide 3, to be pressed down-
wards in the gun. In this way, engagement between the
trigger engagement lug section 18b of the shear 18 and
the shear engagement lug section 16¢ of the trigger 16
is broken. The shear 18 rotates clockwise (to the hammer
20 side) about the shear shaft 18c under the urging force
of the shear spring 19, and returns to a position engaged
with the hammer 20.

[0059] Next, Fig. 12 and Fig 22 will be described. Rear-
ward movement of the slide 3 is stopped by the slide
engagement section 3b provided on the muzzle side low-
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er section of the slide 3 coming into contact with the slide
rearward movement prevention section 2a provided on
the frame 2. At this time surplus gas remaining inside the
cylinder 33 is discharged to the outside from the muzzle
side opening section of the cylinder 33.

[0060] The blowback valve 29 slides to the gun rear
end side due to the resilience of the compressed blow-
back valve spring 31. In this way, the blowback valve 29
has the blowback valve flange section 29¢ coming into
contact with the blowback valve packing 30 of the blow-
back airchamber 25b, and at the same time the blowback
valve opening section 29a is closed up by the blowback
valve packing 30. This state is the same as the state
shown in Fig. 1, so outflow of gas from the blowback air
chamber 25b is stopped, and the blowback air chamber
25b is put in an airtight state.

[0061] Next, Fig. 13 and Fig 23 will be described. The
slide 3 starts to slide forwards towards the muzzle side
under the urging force of the recoil spring 13. This forward
movement causes a rear section of the valve body 24 to
be inserted into the cylinder 33, and is stopped by contact
between a cylinder pressure surface 33a inside the cyl-
inder 33 and a gun rear end surface of the valve body 24.
[0062] The hammer 20 starts rotating in an anti-clock-
wise direction about the hammer shaft 20b due to the
urging force of the hammer spring 21, but the shear lock-
ing section 20a of the hammer 20 comes into contact
with the hammer locking section 18a of the shear 18 to
stop the rotation of the hammer 20, and the hammer and
the shear 18 are locked.

[0063] Next, Fig. 14 will be explained. If, from the state
of Fig. 13, the user takes their finger off the trigger 14,
the trigger 14 is returned to its original position (state of
Fig. 1) by rotating in a clockwise direction about the trig-
ger shaft 14a due to the urging force of the trigger spring
15.

[0064] The barrel latch 9 is then pushed up by the up-
per tip section 14b of the trigger 14 due to the movement
of the trigger 14 returning to the original position. After
that, at the point in time where the barrel housing en-
gagement section 9b of the barrel latch 9 comes into
contact with the barrel latch engagement section 8a of
the barrel housing 8, the barrel latch 9 is locked.

[0065] Fig. 14 is the same state as Fig. 4. Thus, when
firing the next bullet it is possible to repeat the series of
operation by sequentially following the operation of Fig.
5 to Fig. 14.

INDUSTRIAL APPLICABILITY

[0066] The presentinventionis used as an airgun hav-
ing a blowback function.

Claims

1. Anair gun, for firing a bullet using compressed gas,
and having a mechanism for blowing back, wherein
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the blowback mechanism is provided with a firing
chamber and a blowback chamber, being two cavi-
ties capable of being supplied with compressed gas
from a compressed gas source and being sealed to
contain the compressed gas, inside a valve body, a
firing valve inside the firing chamber, a blowback
valve inside the blowback chamber, and two valves
that are capable of actuation independent of each
other by operation of a trigger.

An air gun, for firing a bullet using compressed gas,
and having a mechanism for carrying out blowback,
wherein

the blowback mechanism is provided with a firing
chamber and a blowback chamber, being two cavi-
ties capable of being sealed to contain the com-
pressed gas, inside a valve body, a firing valve inside
the firing chamber, a blowback valve inside the blow-
back chamber, and two valves that are capable of
actuation independent of each, and

the firing valve is opened by actuation of a barrel
latch actuated by a trigger operation, and the blow-
back valve is opened by actuation of a hammer ac-
tuated by the trigger operation.

An air gun having the blowback mechanism of claim
1 orclaim 2, wherein the firing chamber and the blow-
back chamber, being two cavities, are connected by
anarrow connection passage having a small volume
compared to the volume of the respective cavities
between two air chambers.

An air gun having the blowback mechanism of claim
1 orclaim 2, wherein the firing chamber and the blow-
back chamber, being two cavities, are connected to
mutually independent compressed gas air sources.
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