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(54) DEVICE FOR STOPPING FUNCTION FOR INHIBITING FIRING OF SHELLS

(57)  [Problem] To provide a device for stopping a
function for inhibiting the firing of shells which is capable
of stopping the function for inhibiting the firing of the shells
in accordance with an arbitrary demand from a user. [So-
lution] This device for stopping a function for inhibiting
the firing of shells is provided with a function stopping
engagement part for inhibiting an operation performed
by a detection movement part in which the detection
movement part engages with a detection engagement
part and protrudes, when the detection engagement part
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moves into a prescribed position in a bullet arrangement
part which serves as a passage for discharging bullets.
The detection engagement part is provided to a follower
part which is impelled by a magazine spring, and which
is provided so as to be capable of moving in the bullet
arrangement part. When engaged with the detection
movement part, the function stopping engagement part
inhibits the operation of the detection movement part,
and thus inhibits the protruding operation of the detection
movement part.
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Description
Technical Field

[0001] The present invention relates to an empty
shooting prevention function stopping device which can
stop a function for preventing empty shooting in an elec-
tric gun.

Background Art

[0002] In aso-called electric gun which uses a rotation
of a motor to drive a piston in a cylinder, air in the cylinder
is injected by a driving force of the piston to fire a bullet,
and atrigger turns on an electric switch to drive the motor.
[0003] Therefore, while the triggeris kept being pulled,
a state where the electric switch is turned on is main-
tained, and thus, the motor continues to be driven. There-
fore, a movement of the piston does not stop, and even
in a case where there is no bullet in a magazine, the air
in the cylinder continues to be injected, and thus, so-
called empty shooting is continued.

[0004] Therefore, Japanese Patent Application Laid-
Open No. 2010-25501 filed by the present applicant dis-
closes a mechanical power supply stopping device in an
electric gun. The device is a device for cutting off a circuit
of a drive portion for firing a bullet to stop power supply
when there is no bullet in a bullet supply path leading to
a bullet loading section in a rear section of a gun cavity.
The device is configured to include a ball pushing mem-
ber which is movably disposed in a bullet supply path
and is biased to feed the bullet to the bullet loading sec-
tion, a follower member which engages at an end portion
with a portion of the ball pushing member side and is
interlocked with a movement of the ball pushing member,
a cut-off member which is movable from a position at the
time of the power supply to a position at the time of power
cut-off according to a movement of the follower member,
engages with a tappet member in a process of moving
to the position at the time of the power cut-off, and turns
off a switch according to a movement of the tappet mem-
ber, the tappet member which includes a portion which
moves rearward according to a movement of a piston of
the drive portion to open a bullet supply port of the bullet
supply path leading to the bullet loading section and
moves the cut-off member by a biasing force in a direction
in which the bullet supply port is closed, and the switch
which is moved by the engagement with the cut-off mem-
ber to open a contact and closes the contact by a reset
operation.

[0005] As described above, a bullet detection device
which detects that the bullet runs out is disclosed as a
portion of the mechanical power supply stopping device
in the electric gun. The bullet detection device includes
the ball pushing member which is movably disposed in
the bullet supply path and is biased to feed the bullet to
the bullet loading section, the follower member which en-
gages at the end portion with a portion of the ball pushing
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member side and is interlocked with the movement of
the ball pushing member, and the cut-off member which
is movable from the position at the time of the power
supply to the position at the time of the power cut-off
according to the movement of the follower member, en-
gages with the tappet member in the process of moving
to the position at the time of the power cut-off, and turns
off the switch according to the movement of the tappet
member.

[0006] Moreover, inthe electric gun, there is a demand
that a user wants to perform a so-called empty shooting
in a case where the bullet runs out or in a state where
there is no bullet. That is, there are many such requests
in order to obtain feeling at the time of trial shooting or
to experience recoil shock.

[0007] However, in the mechanical power supply stop-
ping device of the related art, empty shooting is automat-
ically prevented, and thus, the mechanical power supply
stopping device does not meet a user’s request.

Citation List
Patent Literature

[0008] [PTL 1]Japanese PatentApplicationLaid-Open
No. 2010-25501

Summary of Invention
Technical Problem

[0009] The present invention is made in view of the
above-described circumstances, and an object thereof
is to provide an empty shooting prevention function stop-
ping device capable of stopping a function of preventing
empty shooting according to any request of a user.
[0010] According to a first aspect, there is provided an
empty shooting prevention function stopping device ca-
pable of stopping a function of preventing empty shoot-
ing, the device includes a function stop engagement por-
tion for preventing an operation of a detection movement
portion operated to engage with a detection engagement
portion so as to protrude when the detection engagement
portion, which is provided in a follower portion disposed
to be movable in a bullet disposition portion serving as a
passage for discharging a bullet biased by a magazine
spring, moves to a predetermined position of the bullet
disposition portion, in which when the function stop en-
gagement portion engages with the detection movement
portion, the operation of the detection movement portion
is prevented, and thus, a protruding operation of the de-
tection movement portion is prevented.

[0011] According to a second aspect, in the empty
shooting prevention function stopping device capable of
stopping a function of preventing empty shooting of the
first aspect, the detection movement portion includes a
detection engaged portion which engages with the de-
tection engagement portion, a detection push portion
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which is integrated with the detection engaged portion,
and a detection protrusion which engages with the func-
tion stop engagement portion, in which when the detec-
tion protrusion of the detection movement portion engag-
es with the function stop engagement portion, the oper-
ation of the detection movement portion is prevented,
and thus, the protruding operation of the detection move-
ment portion is prevented.

[0012] According to a third aspect, there is provided
an empty shooting prevention function stopping device
capable of stopping a function of preventing empty shoot-
ing, the device includes a second function stop engage-
ment portion for preventing an operation of a detection
movement portion operated to engage with a detection
engagement portion so as to protrude when the detection
engagement portion, which is provided in a follower por-
tion disposed to be movable in a bullet disposition portion
serving as a passage for discharging a bullet biased by
a magazine spring, moves to a predetermined position
of the bullet disposition portion, in which the follower por-
tion furtherincludes a second detection engagement por-
tion, and when the second detection engagement portion
engages with the second function stop engagement por-
tion, an operation of the follower portion is prevented,
and thus, a protruding operation of the detection move-
ment portion is prevented.

[0013] Accordingtoafourth aspect,inthe empty shoot-
ing prevention function stopping device capable of stop-
ping a function of preventing empty shooting of the first
aspect, the detection movement portion includes a fol-
lower link portion which moves up and down, and a third
detection protrusion which engages with the function stop
engagement portion in the follower link portion, and when
the function stop engagement portion engages with the
third detection protrusion, an upward movement of the
follower link portion is prevented, and thus, a protruding
operation of the follower link portion is prevented.
[0014] According to a fifth aspect, there is provided a
magazine portion including: the empty shooting preven-
tion function stopping device capable of stopping a func-
tion of preventing empty shooting according to any one
of the first to fourth aspects.

[0015] According to a sixth aspect, there is provided
an electric gun including: the empty shooting prevention
function stopping device capable of stopping a function
of preventing empty shooting according to any one of the
first to fourth aspects.

[0016] Accordingtoaseventhaspect, thereis provided
an electric gunincluding: the magazine portion according
to the fifth aspect.

Advantageous Effects of Invention

[0017] Accordingto the presentinvention, itis possible
to provide an empty shooting prevention function stop-
ping device capable of stopping a function of preventing
empty shooting according to any request of a user.
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Brief Description of Drawings
[0018]

Fig. 1is aside view of an electric gun in a state where
a muzzle faces left.

Fig. 2 is a side view of the electric gun with a muzzle
facing right.

Fig. 3is a left-side view of a magazine portion having
a plurality of bullets in a magazine.

Fig. 4 is a left-side view of the magazine portion in
a state where there is no bullet in the magazine.
Fig. 5A is a left-side view of the magazine portion in
a state where there is no bullet in the magazine and
an empty shooting prevention function stopping de-
vice is moved in a -x direction.

Fig. 5B is a right-side view of Fig. 5A.

Fig. 6 is a left-side view of the magazine portion in
a state where there is no bullet in the magazine.
Fig. 7 is a left-side view of the magazine portion in
a state where there is no bullet in the magazine and
a second empty shooting prevention function stop-
ping device is moved in the -x direction.

Fig. 8 is a left-side view of the magazine portion in
the state where there is no bullet in the magazine.
Fig. 9 is a left-side view of the magazine portion in
which there is no bullet in the magazine and the emp-
ty shooting prevention function stopping device is
moved in the -x direction.

Fig. 10 is a right-side view of the magazine portion
in the state where there is no bullet in the magazine.
Fig. 11 is a right-side view of the magazine portion
in which there is no bullet in the magazine and the
empty shooting prevention function stopping device
is moved in the -x direction.

Fig. 12 is a side view of the electric gun in the state
where the muzzle faces left.

Fig. 13A is an enlarged view of Fig. 12.

Fig. 13B is a conceptual view of Fig. 13A.

Fig. 14A is an enlarged bottom view of Fig. 12.

Fig. 14B is a conceptual view of Fig. 14A.

Fig. 15 is an enlarged side view of the electric gun
in the state where the muzzle faces right.

Fig. 16A is an enlarged bottom view of the electric
gun with the muzzle facing leftin a state where power
supply to the motor is stopped.

Fig. 16B is a conceptual view of Fig. 16A.

Fig. 17 is a side view of the electric gun with the
muzzle facing right in the state where the power sup-
ply to the motor is stopped.

Fig. 18 is a side view of the electric gun with the
muzzle facing right in a state where the power is
supplied to the motor again.

Fig. 19is an enlarged bottom view of the electric gun
with the muzzle facing left in the state where the pow-
er is supplied to the motor again.
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Description of Embodiments

[0019] A bullet detection device 300 according to the
present embodiment is suitable for an empty shooting
prevention device 200 disposed in an electric gun 10 de-
scribed below. Before the bullet detection device 300 is
described, an electric gun 10 having the empty shooting
prevention device 200 will be described. In the electric
gun 10, separately from a first contact 21 which comes
into contact with a trigger 20 described later to supply
power when the trigger 20 is pulled, a switch 201 is pro-
vided outside a housing 16 in amechanical box described
later, a power supply stop portion 202 is disposed to pre-
vent so-called empty shooting when there is no bullet G
in a magazine portion 500, and the power supply stop
portion 202 disconnects the switch 201 (refer to Figs. 1
and 2).

[0020] The first contact21 and the switch 201 are con-
nected to each other in series by a wire S. When power
is supplied to any one of the first contact 21 and the switch
201, a bullet G is fired. Moreover, in a case where there
is no bullet G, itis possible to prevent the empty shooting
by one or both of the power supply stop portion 202 stop-
ping power supply to the switch 201 and returning the
pulled trigger 20 (refer to Figs. 1 and 2).

[0021] First, astructure of an engine portion 15 for firing
the bullet G in the electric gun 10 will be described. The
engine portion 15 is disposed in the housing 16. In addi-
tion, the engine portion 15 includes the trigger 20, the
first contact 21, a motor 22, a motor gear 23, a bevel gear
24, agear 25, asectorgear 26, a piston 30, a rack portion
31 of the piston 30, and a spring 32 which biases the
piston 30 in a -x direction. Here, the housing 16 having
the engine portion 15 may be referred to the mechanical
box.

[0022] When a user (not illustrated) pulls the trigger
20, the first contact 21 comes into contact with the trigger
20 and electricity from the battery 100 flows to the motor
22. Therefore, the motor 22 rotates. The motor gear 23
disposed in an output shaft of the motor 22 is rotated by
the rotation of the motor 22, the bevel gear 24 meshing
with the motor gear 23 is rotated, the gear 25 meshing
with the bevel gear 24 is rotated, and the sector gear 26
meshing with the gear 25 is rotated.

[0023] When the sector gear 26 meshes with the rack
portion 31 of the piston 30, the piston 30 moves in a +x
direction. Accordingly, the piston 30 compresses the
spring 32.

[0024] The sector gear 26 has a toothless portion
which does not partially include gear teeth. Accordingly,
when the toothless portion of the sector gear 26 rotates
to a position facing the rack portion 31, the rack portion
31 and the sector gear 26 disengage with each other,
and a force of the spring 32 to return to a natural length
of the spring 32 causes the piston 30 disposed in the
cylinder 40 to rapidly move in the -x direction.
Therefore, the airin the cylinder 40 is injected to the bullet
G which is disposed in advance at a tip of a nozzle 33,
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and the bullet G is fired by the air.

[0025] Further, the electric gun 10 includes a recoil
shock generating mechanism 50 for generating a so-
called recoil shock for simulating an impact generated
by a reaction at the time of firing a bullet in an actual gun.
Therefore, this will also be described. The recoil shock
generating mechanism 50 includes a piston engagement
portion 51 of the piston 30 and a recoil weight 52 which
engages with the piston engagement portion 51. The re-
coil weight 52 is biased in the -x direction by a recoil
spring 53. Preferably, the recoil weight 52 has a prede-
termined mass in order to simulate the impact.

[0026] As described above, the piston 30 disposed in
the cylinder 40 rapidly moves in the -x direction, and the
air in the cylinder 40 is injected to the bullet G which is
disposed in advance at the tip of the nozzle 33. Accord-
ingly, the bullet Gis fired by the air. In this case, the piston
engagement portion 51 of the piston 30 and the recoil
weight 52 engaging with the piston engagement portion
51 rapidly move in the -x direction in the same manner
as the piston 30 by a force of the compressed recoil spring
53 to return to the natural length of the recoil spring 53.
Accordingly, the recoil spring 52 collides with a tip portion
54 to generate an impact, and thus, a so-called recoil
shock is obtained.

[0027] Thereafter, as the piston 30 moves in the +x
direction again, the recoil weight 52 engaging with the
piston engagement portion 51 of the piston 30 also moves
in the +x direction, and compresses the recoil spring 53.
[0028] Thereafter, again, in the same manner as de-
scribed above, the piston 30 disposed in the cylinder 40
rapidly moves in the -x direction, and the recoil shock is
obtained by the force of the compressed recoil spring 53
to return to the natural length of the recoil spring 53. Ac-
cordingly, when the trigger 20 is pulled, the so-called re-
coil shock is obtained every time the bullet G is fired.
Further, a recoil bar 60 connected to the recoil weight 52
is provided. Moreover, the electric gun 10 has the recoil
weight 52, the recoil bar 60, and the recoil plate 61 which
is connected to the recoil bar 60. The recoil weight 52,
the recoil bar 60, and the recoil plate 61 may be collec-
tively referred to as a piston interlocking portion 250. The
piston interlocking portion 250 is literally interlocked with
the movement of the piston 30, and reciprocates in the
-x direction and the +x direction according to the firing of
the bullet G.

[0029] As described above, the empty shooting pre-
vention device 200 has the switch 201, which is connect-
ed to the first contact 21 in series by the wire S and is
separated from the first contact 21, outside the housing
16 of the mechanical box as described above. Moreover,
the bullet detection device 300 of the present embodi-
ment detects that the shooting of the bullet G ends and
the bullet G in the magazine portion 500 runs out, the
switch 201 is disconnected by a switch disconnecting
portion 270 of the power supply stop portion 202, and
thus, the power supply to the motor 22 stops. Moreover,
the switch disconnecting portion 270 is disconnected by
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the piston interlocking portion 250 which is driven by the
movement of the piston 30. Therefore, as described
above, even in a state where the trigger 20 is pulled and
the first contact 21 is in contact with the trigger 20, the
switch 201 which is connected to the first contact 21 in
series is disconnected. Accordingly, it is possible to pre-
vent the empty shooting.

[0030] Accordingly, the bullet detection device 300 ac-
cording to the present embodiment which detects that
the bullet G in the magazine portion 500 runs out will be
described. Preferably, the bullet detection device 300 is
disposed in the magazine portion 500. Therefore, first, a
configuration of the magazine portion 500 will be de-
scribed, and thereafter, the bullet detection device 300
will be described.

[0031] The magazine portion 500 has amagazine body
portion 501 which constitutes an outer shell as a so-called
magazine for supplying the bullet G to the electric gun
10. In addition, a bullet disposition portion 502 is a pas-
sage in which a plurality of the bullets G is disposed and
through which the bullet G is fed into the electric gun 10.
A width of the bullet disposition portion 502 is set to be
equal to a width of the bullet G. The bullet disposition
portion 502 includes a magazine spring 505 for pushing
up the plurality of bullets G in a direction (+y direction) of
an opening 503 and a follower portion 510 biased by the
magazine spring 505.

[0032] Accordingly, the follower portion 510 includes
afirstfollower 511 which is biased by the magazine spring
505, a second follower 512 which is biased by the first
follower 511, and a third follower 513 which is biased by
the second follower 512, and the bullet G is always biased
in the direction (+y direction) of the opening 503 as de-
scribed above. That is, the magazine spring 505 presses
the first follower 511 in the follower portion 510. In addi-
tion, any one of the second follower 512 and the first
follower 511 has a shaft portion, the other thereof has a
bearing portion, and the shaft portion and the bearing
portion are fitted and connected to each other. Therefore,
in a case where the bullet disposition portion 502 is
curved, the second follower 512 and the first follower 511
are connected to each other in a bendable manner so
that the bullet disposition portion 502 can follow the
curved shape. Moreover, the third follower 513 is in con-
tact with the second follower 512, and thus, is pressed
by the second follower 512.

[0033] Inaddition, alower end portion 505a of the mag-
azine spring 505 is disposed at an end portion 502a of
the bullet disposition portion 502, and a spring upper end
portion 505b of the magazine spring 505 is connected to
the first follower 511 of the follower portion 510. Further,
a bullet locking portion 515 is disposed to prevent the
bullet G from jumping out when the magazine portion 500
is removed from the electric gun 10 (not illustrated) and
is biased in the +x direction by a bullet locking spring 516.
[0034] That is, when the plurality of bullets G are
packed in the magazine portion 500 having the above-
described configuration, the magazine spring 505 is com-
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pressed by the plurality of bullets G, and the bullet G
disposed at an uppermost position out of the plurality of
bullets G is prevented from jumping out by the bullet lock-
ing portion 515 biased in the +x direction by the bullet
locking spring 516. Accordingly, the plurality of bullets G
are disposed in the magazine portion 500. In addition,
when the magazine portion 500 is set to the electric gun
10, the bullet locking portion 515 is pressed in the -x
direction by a chamber 34 (refer to Fig. 1), and the bullet
locking portion 515 is pressed. Accordingly, the engage-
ment between the bulletlocking portion 515 and the bullet
G is released. As a result, the bullet G is loaded into the
electric gun 10. Moreover, in Figs. 3, 4, and 5A, the en-
gagement between the bullet locking portion 515 and the
bullet G is released.

[0035] Inthe presentembodiment, the bullet detection
device 300 is disposed in the magazine portion 500 and
includes the detection engagement portion 301 which is
disposed in the first follower 511 of the follower portion
510 and a detection movement portion 310 which pro-
trudes to detect that there is no bullet in response to rise
of the detection engagement portion 301. Moreover,
when the detection engagement portion 301 and the de-
tection movement portion 310 are engaged, the detection
movement portion 310 moves and protrudes.

[0036] Thatis, the detection movement portion 310 in-
cludes a detection engaged portion 311, a detection push
portion 312 which is disposed at a predetermined angle
with respect to the detection engaged portion 311, that
is, at an angle of approximately 90° in the present em-
bodiment, a detection shaft portion 313, and a first main
body portion 330 which is disposed between the detec-
tion push portion 312 and the detection shaft portion 313
and is a thin-plate shaped triangular. Therefore, the de-
tection engaged portion 311, the detection push portion
312, the detection shaft portion 313, and the first main
body portion 330 are integrated with each other, and con-
stitute the detection movement portion 310. The detec-
tionmovement portion 310 rotates so as to oscillate about
the detection shaft portion 313 (refer to Fig. 3).

[0037] Whenallthe bullets G disposed in the magazine
portion 500 have been shot, there is no bullet G disposed
inthe magazine portion 500, and a length of the magazine
spring 505 is returned to a natural length sufficiently long-
er than a length of the bullet disposition portion 502. Ac-
cordingly, the first follower 511 of the follower portion 510
is pushed up in the direction of the opening 503.

[0038] Atthe same time, the first follower 511 connect-
ed to the spring upper end portion 505b of the magazine
spring 505 rises to a predetermined position, the detec-
tion engagement portion 301 disposed in the first follower
511 rotates the detection engaged portion 311 of the de-
tection movement portion 310 counterclockwise and ro-
tates the detection push portion 312 integrated with the
detection engaged portion 311 counterclockwise. Ac-
cordingly, the detection push portion 311 protrudes to
jump out from an inside of the magazine portion 500.
When all the bullets G disposed in the magazine portion
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500 are shot out in this way, the detection push portion
312 protrudes from the inside of the magazine portion
500, and thus, it is detected that there is no bullet G (refer
to Fig. 4). In this case, an upper end portion 513a of the
third follower 513 protrudes from the opening 503. In the
present embodiment, a position at which the detection
push portion 312 protrudes so as to jump out from the
inside of the magazine portion 500 is a position (in the
-x direction) opposite to the housing 16 in the mechanical
box with respect to the bullet disposition portion 502 (refer
to Fig. 1). That is, the position of the housing 16 in the
mechanical box is located in a direction (the +x direction)
of the trigger 20 with respect to the bullet disposition por-
tion 502. Meanwhile, the detection push portion 312 of
the bullet detection device 300 detects the presence or
absence of a bullet in order to disconnect the switch 201
disposed outside the housing 16. Accordingly, the detec-
tion push portion 312 is disposed at a position (in the -x
direction) opposite to the position of the trigger 20 with
respect to the bullet disposition portion 502. Moreover,
the above-described predetermined position means a
position at which when there is no bullet G in the bullet
disposition portion 502, the follower portion 510 is moved
by a biasing force of the magazine spring 505 and the
detection engagement portion 301 disposed in the first
follower 511 of the follower portion 510 and the detection
engaged portion 311 of the detection movement portion
310 engage with each other. Therefore, in the present
embodiment, as described above, the follower portion
510 includes the first follower 511, the second follower
512, and the third follower 513, and the detection en-
gagement portion 301 is disposed in the first follower
511. However, for example, the detection engagement
portion 301 can be disposed in the second follower 512
or the third follower 513.

[0039] In addition, there is provided an empty shooting
prevention function stopping device 360 in order to stop
a function of the bullet detection device 300. In the bullet
detection device 300, a detection protrusion 350 which
is disposed in the detection engaged portion 311 of the
detection movement portion 310 and a function stop en-
gagement portion 361 of the empty shooting prevention
function stopping device 360 engage with each other,
and the detection push portion 312 of the detection move-
ment portion 310 substantially stays in the magazine por-
tion 500 without performing an operation of protruding
too much outside the magazine portion 500. As a result,
the function of the empty shooting prevention device 200
described later can be stopped, and so-called empty
shooting can be performed even in a state where there
is no bullet G in the bullet disposition portion 502 and the
bullet disposition portion 502 is empty. This is particularly
suitable for a user who wants to experience only the recoil
shock because an operation check of the electric gun
having the recoil shock can be performed in a state where
the magazine portion 500 is not filled with the bullets G,
which contributes safety.

[0040] Thatis, the empty shooting prevention function
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stopping device 360 slides in the -x direction from the
state of Fig. 4. Figs. 5A and 5B illustrate a state where
the empty shooting prevention function stopping device
360 slides in the -x direction. In this state, the position
engagement portion 365 of the empty shooting preven-
tion function stopping device 360 disengages from a first
groove portion 551 of the magazine portion 500 and en-
gages with a second groove portion 552. In this case,
the function stop engagement portion 361 of the empty
shooting prevention function stopping device 360 engag-
es with the detection protrusion 350 disposed in the de-
tection engaged portion 311 of the detection movement
portion 310. As described above, the detection move-
ment portion 310 is pushed down clockwise on an xy
plane in Fig. 5A by the empty shooting prevention func-
tion stopping device 360, and the detection push portion
312 integrated with the detection engaged portion 311
stays in the magazine body portion 501 without protrud-
ing too much outside the magazine body portion 501.
[0041] In this state, in a case where the bullet G is hit
and the bullet G in the bullet disposition portion 502 runs
out, as described above, the follower portion 510 rises
and the detection engagement portion 301 disposed in
the first follower 511 of the follower portion 510 engages
with the detection engaged portion 311 of the detection
movement portion 310. However, the rotation (counter-
clockwise rotation in Fig. 5A) of the detection movement
portion 310 is prevented by the empty shooting preven-
tion function stopping device 360, and the detection push
portion 312 of the detection movement portion 310 sub-
stantially stays in the magazine body portion 501 of the
magazine portion 500 without protruding too much out-
side the magazine portion 500. In this case, the upper
end portion 513a of the third follower 513 does not pro-
trude from the opening 503, and the upper end portion
513a stays in the opening 503.

[0042] Inaddition, the empty shooting prevention func-
tion stopping device 360 slides in the +x direction from
the states of Figs. 5A and 5B. When the empty shooting
prevention function stopping device 360 slides in the +x
direction, the position engagement portion 365 of the
empty shooting prevention function stopping device 360
disengages from the second groove portion 552 of the
magazine portion 500 and engages with the first groove
portion 551. In this case, the function stop engagement
portion 361 of the empty shooting prevention function
stopping device 360 disengages from the detection pro-
trusion 350 disposed in the detection engaged portion
311 of the detection movement portion 310. As described
above, the empty shooting prevention function stopping
device 360 moves, and thus, the function stop engage-
ment portion 361 of the empty shooting prevention func-
tion stopping device 360 is disposed so as to engage
with or disengage from the detection engaged portion
311 of the detection movement portion 310. In addition,
the empty shooting prevention function stopping device
360 has a groove portion 366. Accordingly, since the po-
sition engagement portion 365 is elastically deformable
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so as to be restorable, the position engagement portion
365 is suitable for engaging with the first groove portion
551 and the second groove portion 552, or disengaging
therefrom. (refer to Fig. 4).

[0043] Moreover, in Fig. 5B, the detection protrusion
350 is configured to protrude toward a front of the draw-
ing, and when the position engagement portion 365 of
the empty shooting prevention function stopping device
360 engages with the first groove portion 551 of the mag-
azine portion 500, the detection protrusion 350 does not
stop the function of the bullet detection device 300, and
when the position engagement portion 365 engages with
the second groove portion 552, the detection protrusion
350 stops the function of the bullet detection device 300
(refer to Figs. 4, 5A, and 5B). Further, in the present em-
bodiment, the bullet detection device 300 is disposed in
the magazine portion 500. However, for example, as long
as respective components of the magazine portion 500
are disposed in the electric gun 10, the bullet detection
device 300 can be disposed in the electric gun 10. In this
manner, it is possible to provide the bullet detection de-
vice 300 detects that the bullet G runs out, which is suit-
able for the empty shooting prevention device 200 de-
scribed later capable of stopping the rotation of the motor
in the case where there is no bullet G without changing
a mechanical box of the related art.

[0044] Further, only differences between a second bul-
let detection device 300A in a second embodiment and
the bullet detection device 300 will be described. More-
over, only symbols are assigned to common portions
therebetween, and descriptions thereof are omitted. The
second bullet detection device 300A is different from the
bullet detection device 300 in that a second detection
engagement portion 302 is disposed in the first follower
511 of the follower portion 510. Further, the second de-
tection movement portion 310A is different from the de-
tection movement portion 310 in that the second detec-
tion movement portion 310A does not include the detec-
tion protrusion 350. Moreover, a second empty shooting
prevention function stopping device 360A is different
from the empty shooting prevention function stopping de-
vice 360 in that the second empty shooting prevention
function stopping device 360A has a second function stop
engagement portion 367 for engaging with the second
detection engagement portion 302 (refer to Fig. 6).
[0045] The second detection engagement portion 302
is disposed so as to protrude horizontally in the first fol-
lower 511, and is disposed on an opposite side of the
detection engagement portion 301 so that the first follow-
er 511 is interposed therebetween. Further, the first fol-
lower 511, the detection engagement portion 301, and
the second detection engagement portion 302 are con-
figured to be integrated with each other.

[0046] Further, the second function stop engagement
portion 367 disposed in the second empty shooting pre-
vention function stopping device 360A engages with the
second detection engagement portion 302, and a lower
end portion of the second function stop engagement por-
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tion 367 having substantially trapezoidal shape protrud-
ing downward includes a second function stop engage-
ment end portion 367a and engages with the second de-
tection engagement portion 302.

[0047] Thatis, in a case where the bullet G is shot and
the bullet G in the bullet disposition portion 502 runs out,
as described above, the follower portion 510 rises and
the detection engagement portion 301 disposed in the
first follower 511 of the follower portion 510 engages with
the detection engaged portion 311 of the second detec-
tion movement portion 310A. In this case, the second
empty shooting prevention function stopping device
360A slides in the -x direction in advance. In this state,
the position engagement portion 365 of the second empty
shooting prevention function stopping device 360A dis-
engages from the first groove portion 551 ofthe magazine
portion 500 and engages with the second groove portion
552.

[0048] In the second function stop engagement end
portion 367a protruding downward, the second function
stop engagement end portion 367a protruding downward
when moving in the -x direction and the second detection
engagement portion 302 engage with each other. Ac-
cordingly, the movement of the follower portion 510 which
tends to rise by the biasing force of the magazine spring
505 is prevented. The movement of the follower portion
510 is prevented. Therefore, a state is maintained, in
which the detection engagement portion 301 disposed
in the first follower 511 of the follower portion 510 does
not engage with the detection engaged portion 311 of
the second detection movement portion 310A and the
second detection movement portion 310A of the second
bullet detection device 300A does not protrude. Thus, a
protruding operation of the second detection movement
portion 310A is prevented (refer to Fig. 7). In addition, it
is needless to say that the second bullet detection device
300A and the second empty shooting prevention function
stopping device 360A in the second embodiment can be
disposed in the magazine portion 500, and itis also need-
less to say that the magazine portion 500 can be disposed
in the electric gun 10. Further, it is needless to say that
the second bullet detection device 300A and the second
empty shooting prevention function stopping device
360A in the second embodiment can be directly disposed
in the electric gun 10.

[0049] In addition, a third bullet detection device 300B
according to the third embodiment will be described. The
third bullet detection device 300B has the detection en-
gagement portion 301 and a third detection movement
portion 310B. The detection engagement portion 301 is
as described above, and in the present embodiment,
there is no change in function from the detection engage-
ment portion 301 of the bullet detection device 300 (refer
to Fig. 8). Accordingly, size, length, dimensions, and
shape can be changed.

[0050] The third detection movement portion 310B in-
cludes a follower link portion 351 which moves obliquely
up and down and a follower link disposition portion 352



13 EP 3 686 543 A1 14

which defines a trajectory on which the follower link por-
tion 351 moves up and down. The follower link disposition
portion 352 is formed in an elongated protrusion shape
protruding toward a front side of the drawing in Fig. 9,
and is slidably fitted with an elongated groove portion
(not illustrated). If +y in Fig. 9 is defined as the upper
side, the follower link disposition portion 352 defines a
trajectory which moves diagonally left and up. In addition,
a third detection protrusion 350B is provided in the vicinity
of a lower end portion of the follower link portion 351.
[0051] Thatis, in a case where the bullet G is hit and
the bullet G in the bullet disposition portion 502 runs out,
as described above, the follower portion 510 rises and
the detection engagement portion 301 disposed in the
first follower 511 of the follower portion 510 pushes up
the follower link portion 351 diagonally upward along the
follower link disposition portion 352. Accordingly, the fol-
lower link portion 351 moves, and a tip portion of the
follower link portion 351 projects from the magazine por-
tion 500 (refer to Fig. 8).

[0052] Inaddition, the empty shooting prevention func-
tion stopping device 360 is provided in order to stop the
function of the third bullet detection device 300B. That
is, the empty shooting prevention function stopping de-
vice 360 is slid in the -x direction (refer to Fig. 9). In this
state, the position engagement portion 365 of the empty
shooting prevention function stopping device 360 disen-
gages from a first groove portion 551 of the magazine
portion 500 and engages with a second groove portion
552. In this case, the function stop engagement portion
361 of the empty shooting prevention function stopping
device 360 engages with the third detection protrusion
350B of the follower link portion 351. Thus, the follower
link portion 351 can substantially stay in the magazine
portion 500 without the follower link portion 351 protrud-
ing too much from the inside of the magazine portion 500
to the outside thereof. (refer to Figs. 9, 10, and 11). More-
over, the follower link portion 351 may completely stay
in the magazine portion 500 without the follower link por-
tion 351 protruding from the inside of the magazine por-
tion 500 to the outside thereof. Further, it is needless to
say that the third bullet detection device 300B and the
empty shooting prevention function stopping device 360
in the third embodiment can be disposed in the magazine
portion 500, and it is also needless to say that the mag-
azine portion 500 can be disposed in the electric gun 10.
Moreover, it is needless to say that the third bullet detec-
tion device 300B and the empty shooting prevention func-
tion stopping device 360 in the third embodiment can be
directly disposed in the electric gun 10.

[0053] Next, the empty shooting prevention device 200
in the electric gun 10 will be described. As described
above, in the empty shooting prevention device 200, the
switch 201 is provided outside the housing 16, and in
order to prevent the so-called empty shooting when there
is no bullet G in the magazine portion 500, the power
supply stop portion 202 described later disconnects the
contact with the switch 201. Therefore, the power supply
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stop portion 202 is operated in response to the protrusion
of the detection push portion 312 to disconnect the con-
tact with the switch 201.

[0054] The power supply stop portion 202 includes a
detection receiving portion 210 for receiving the protru-
sion operation of the detection push portion 312 from the
magazine portion 500, the piston interlocking portion 250
which is interlocked with the movement of the piston 30,
and the switch disconnecting portion 270 for separating
the contact of the switch 201 (refer to Fig. 12). The de-
tection receiving portion 210 has a first detection receiv-
ing portion 211 and a second detection receiving portion
212, and receives a movement operation of the detection
push portion 312 in the -x direction. The first detection
receiving portion 211 receives the movement of the de-
tection push portion 312 in the -x direction and moves in
the -x direction (refer to Figs. 12, 13A, and 13B).
[0055] The second detection receiving portion 212 is
rotatably supported by a shaft portion 213. The protruding
portion 212a of the second detection receiving portion
212 is further pressed by a tip portion 211a of the first
detection receiving portion 211 pressed by a tip portion
312a of the detection push portion 312. According to Figs.
14A and 14B which are bottom views, the second detec-
tion receiving portion 212 rotates clockwise on an xz
plane. Accordingly, the other end portion 212b of the sec-
ond detection receiving portion 212 also rotates clock-
wise on the xz plane, and thus, the other end portion
212b protrudes in the trajectory of the recoil plate 61
which reciprocates from the -x direction to the +x direc-
tion. That is, the piston 30 reciprocates from the -x direc-
tion in the +x direction, and thus, the recoil plate 61 in
the piston interlocking portion 250 which is interlocked
with the reciprocation of the piston 30 also reciprocates
from the -x direction in the +x direction. Moreover, as
described above, the other end portion 212b protrudes
inthe trajectory. Thatis, in Figs. 14A and 14B, the second
detection receiving portion 212 is pressed by the first
detection receiving portion 211, and thus, the second de-
tection receiving portion 212 is in a state where the other
end portion 212b is located upward in the drawing, that
is, the other end portion 212b stands uprightly, and the
other end portion 212b protrudes in the trajectory along
the recoil plate 61 reciprocates(-x direction and +x direc-
tion).

[0056] Fig. 15 is an enlarged side view of the state
where a muzzle of the electric gun 10 faces right in the
states of Figs. 14A and 14B. This state is a state where
a stop plate 280 of the switch disconnecting portion 270
described below does not engage with a switch lever 290.
[0057] In this state, the piston 30 still reciprocates. Ac-
cordingly, the other end portion 212b of the second de-
tection receiving portion 212 standing uprightly in Figs.
14A and 14B engages with the recoil plate 61 of the piston
interlocking portion 250 in Figs. 16A and 16B thereafter.
As described above, the recoil plate 61 reciprocates from
the -x direction to the +x direction. Accordingly, the sec-
ond detection receiving portion 212 engages with the re-
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coil plate 61 and the other end portion 212b of the second
detection receiving portion 212 is operated so as to rotate
clockwise on the xz plane. That is, the motor 22 rotates
and the piston 30 continuously reciprocates since the
power supply is not disconnected yet. However, the other
end portion 212b of the second detection receiving por-
tion 212 is further rotated clockwise on the xz plane by
the piston interlocking portion 250 which follows the re-
ciprocation of the piston 30. Moreover, the spring 214
biases the second detection receiving portion 212 coun-
terclockwise (refer to Figs. 16A and 16B).

[0058] Accordingly, one end portion 212c ofthe second
detection receiving portion 212 also rotates clockwise on
the xz plane. Further, the one end portion 212c of the
second detection receiving portion 212 of the detection
receiving portion 210 rotated clockwise engages with the
switch disconnecting portion 270 to operate the switch
disconnecting portion 270. Further, according to the op-
eration of the switch disconnecting portion 270, the
switch disconnecting portion 270 disconnects the contact
of the switch 201, that is, disconnects the switch 201
(refer to Figs. 14A, 15, 16A, 16B, and 17).

[0059] To further describe this, first, the switch discon-
necting portion 270 has a latch 271, the stop plate 280,
and a switch lever 290. Moreover, a latch spring 272 bi-
ases the latch 271 clockwise. According to the configu-
ration, the one end portion 212c of the second detection
receiving portion 212 engages with the latch 271 of the
switch disconnecting portion 270, and the one end por-
tion 212c rotates the latch 271 counterclockwise against
a clockwise biasing force of the latch spring 272. (refer
to Figs. 14A, 15, 16A, 16B, and 17).

[0060] The latch 271 has a latch convex portion 271a,
and the stop plate 280 engaging with the latch convex
portion 271a is biased in the -x direction by a stop plate
spring 281. Therefore, the latch 271 is rotated counter-
clockwise, and the stop plate 280 disengaged from the
latch convex portion 271a of the latch 271 moves in the
-xdirection. Fig. 17 is a side view illustrating a state where
the muzzle of the electric gun 10 faces right in the states
of Figs. 16A and 16B. By comparing Fig. 15 with Fig. 17,
it can be understood that the stop plate 280 moves in the
-x direction.

[0061] The stop plate 280 moves in the -x direction.
Accordingly, the switch lever one end portion 291 of the
switch lever 290 is pushed down, and the switch lever
otherend portion 292 is pulled up in the +y direction about
the switch lever shaft portion 293. In this case, a convex
portion 294 attached to the switch lever shaft portion 293
rotates to lift a first contact portion 201a of the switch 201
and disconnects a contact with a second contact portion
201b of the switch 201. Accordingly, power supply of the
motor 22 is prevented, and it is possible to prevent the
empty shooting (refer to Fig. 17). That is, the detection
receiving portion 210 operates the switch disconnecting
portion 270, and the switch disconnecting portion 270
disconnects the switch 201. In addition, the switch lever
290 includes the switch lever one end portion 291 and
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the switch lever other end portion 292, and has a sub-
stantially isosceles triangular shape in which an apex an-
gle therebetween is an obtuse angle. In addition, the
switch lever spring 290a biases the switch lever 290
counterclockwise in Fig. 17. Thereby, in a state where
the bullet G is disposed in the magazine portion 500 or
in a case where the empty shooting prevention function
stopping device 360 is operated, the first contact portion
201a of the switch 201 is pushed down, and the contact
with the second contact portion 201b of the switch 201
is ensured.

[0062] As described above, in the related art, it is nec-
essary to use a mechanical box having a mechanical
power supply stopping device for a dedicated electric
gun. However, the empty shooting prevention device can
be installed as an independent device from a so-called
mechanical box, and thus, this device is installed in a
portion where there is a space regardless of an external
shape of the electric gun. Accordingly, it is possible to
use the existing mechanical box. Therefore, even if the
user keeps pulling the trigger 20 in a state where there
is no bullet G in the magazine after the shooting of the
bullet G ends, an effect of preventing so-called empty
shooting can be achieved. Moreover, in the case of an
electric gun having no magazine portion, an effect of pre-
venting the empty shooting can be obtained by having
the same configuration as that of the bullet detection de-
vice in the main body of the electric gun.

[0063] Moreover, in this state, the first contact portion
201a of the switch 201 is lifted by the above-described
effects of the stop plate 280 and the switch lever 290,
and the contact with the second contact portion 201b of
the switch 201 is disconnected (refer to Fig. 17). There-
fore, in order to cause the first contact portion 201a and
the second contact portion 201b of the switch 201 to
come into contact with each other again, a bolt portion
295 is pulled in the +x direction. If a user (not illustrated)
pulls the bolt portion 295, the bolt portion 295 engages
with the stop plate 280 according to a certain stroke. The
stop plate 280 engaging with the bolt portion 295 is biased
in the -x direction by the stop plate spring 281. Accord-
ingly, the bolt portion 295 is pulled in the +x direction
against this biasing force (refer to Fig. 18).

[0064] Fig. 19 is an enlarged bottom view in a state
where the muzzle faces left in the state of Fig. 18. In
addition, when the magazine portion 500 filled with the
bullets G in advance is set to the electric gun 10 and the
bolt portion 295 is pulled in the +x direction as described
above, the stop plate 280 also moves in the +x direction
and engages with the latch 271 again. The stop plate 280
stays at this position against the stop plate spring 281.
The first contact portion 201a of the switch 201 is pushed
down to comeinto contactwith the second contactportion
201b of the switch 201 (refer to Figs. 18 and 19). There-
after, when the trigger 20 is pulled, the bullet G can be
fired again. Moreover, in the present embodiment, the
recoil shock generating mechanism 50 is provided. How-
ever, even in a case where the recoil shock generating
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mechanism 50 is not provided, the piston interlocking
portion 250 which follows the reciprocating motion of the
piston 30 may be disposed or the piston 30 itself may be
implemented as the piston interlocking portion 250.

Reference Signs List
[0065]

10: electric gun

15: engine portion

16: housing

20: trigger

21: first contact

22: motor

23: motor gear

24: bevel gear

25: gear

26: sector gear

30: piston

31: rack portion

32: spring

50: recoil shock generating mechanism
51: piston engagement portion

52: recoil weight

53: recoil spring

54: tip portion

60: recoil bar

61: recoil plate

200: empty shooting prevention device
201: switch

202: power supply stop portion

250: piston interlocking portion

270: switch disconnecting portion

300: bullet detection device

300A: second bullet detection device
300B: third bullet detection device

301: detection engagement portion

302: second detection engagement portion
310: detection movement portion

310A: second detection movement portion
310B: third detection movement portion
311: detection engaged portion

312: detection push portion

313: detection shaft portion

320: detection spring

350: detection protrusion

350B: third detection protrusion

351: follower link portion

352: follower link disposition portion

360: empty shooting prevention function stopping
device

360A: second empty shooting prevention function
stopping device

361: function stop engagement portion
365: position engagement portion

367: second function stop engagement portion
500: magazine portion
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10

501: magazine body portion
502: bullet disposition portion
503: opening

505: magazine spring

510: follower portion

511: first follower

512: second follower

513: third follower

G: bullet

Claims

An empty shooting prevention function stopping de-
vice comprising:

a function stop engagement portion for prevent-
ing an operation of a detection movement por-
tion operated to engage with a detection en-
gagement portion so as to protrude when the
detection engagement portion, which is provid-
ed in a follower portion disposed to be movable
in a bullet disposition portion serving as a pas-
sage for discharging a bullet biased by a mag-
azine spring, moves to a predetermined position
of the bullet disposition portion,

wherein when the function stop engagement
portion engages with the detection movement
portion, through preventing the operation of the
detection movement portion, a protruding oper-
ation of the detection movement portion is pre-
vented.

The empty shooting prevention function stopping de-
vice according to claim 1,

wherein the detection movement portion includes
a detection engaged portion which engages with the
detection engagement portion,

a detection push portion which is integrated with the
detection engaged portion, and

a detection protrusion which engages with the func-
tion stop engagement portion,

wherein when the detection protrusion of the detec-
tion movement portion engages with the function
stop engagement portion, through preventing the op-
eration of the detection movement portion, the pro-
truding operation of the detection movement portion
is prevented.

An empty shooting prevention function stopping de-
vice comprising:

a second function stop engagement portion for
preventing an operation of a detection move-
ment portion operated to engage with a detec-
tion engagement portion so as to protrude when
the detection engagement portion, which is pro-
vided in a follower portion disposed to be mov-
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able in a bullet disposition portion serving as a
passage for discharging a bullet biased by a
magazine spring, moves to a predetermined po-
sition of the bullet disposition portion,

wherein the follower portion further includes a
second detection engagement portion, and
when the second detection engagement portion
engages with the second function stop engage-
ment portion, through preventing an operation
of the follower portion, a protruding operation of
the detection movement portion is prevented.

The empty shooting prevention function stopping de-
vice according to claim 1,

wherein the detection movement portion includes a
follower link portion which moves up and down, and
a third detection protrusion which engages with the
function stop engagement portion in the follower link
portion, and

wherein when the function stop engagement portion
engages with the third detection protrusion, through
preventing an upward movement of the follower link
portion, a protruding operation of the follower link
portion is prevented.

A magazine portion comprising:
the empty shooting prevention function stopping de-
vice according to any one of claims 1 to 4.

An electric gun comprising:
the empty shooting prevention function stopping de-
vice according to any one of claims 1 to 4.

An electric gun comprising:
the magazine portion according to claim 5.
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