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(54) RECOIL SHOCK DEVICE IN TOY GUN

(57) There is provided a recoil shock device capable
of obtaining the same recoil shock as that in a case where
the weight of a piston is increased, without increasing
the weight of the piston by separately providing a mov-
able part and a weight of a piston/cylinder. There is also
provided a recoil shock device capable of obtaining a
recoil shock similar to that in a real gun, without damaging
the outer appearance of a gun. In order to drive a weight
to obtain imitated recoil, i.e., a recoil shock by operation
of a movable part in a piston/cylinder which generates
compressed air, a communicating part 31 which is moved
in its retreating direction by the movable part 13 is pro-
vided, and a recoil spring 35 which receives a force trans-
mitted to the weight 33 via the communicating part 31 by
the movable part 13 so as to be in a compressed state
is provided. A reaction that accompanies movement of
the weight 33 when the recoil spring 35 is compressed
and the recoil spring 35 is then extended by its resilient
force is transmitted to a main body 37 of the gun.



EP 2 113 736 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a device capa-
ble of obtaining simulated recoil by driving a weight by
operation of a movable part in a piston/cylinder unit which
generates compressed air.

2. Description of Related Art

[0002] Similar to real guns which generate recoil at the
time of firing of bullets; attempts to reproduce imitated
recoil (recoil shock) in toy guns have conventionally been
performed. As recoil imparting methods that appear in
toy guns which are put on the market, there is a method
capable of obtaining shock by making a weight heavy to
obtain shock in a toy gun having a piston/cylinder which
generates compressed air. Therefore, it is necessary to
make the weight heavy in obtaining sufficient shock. If
the weight is made heavy, a need for strengthening a
piston spring arises in order to avoid a reduction in the
speed of bullets. Strengthening the piston spring increas-
es the load of cocking a piston pump. Consequently,
there is a problem in that a cylinder head, the piston itself,
an operating mechanism, etc. may be damaged due to
impact at the time of advance of the piston, and thereby
the durability of the guns may deteriorate remarkably.
[0003] Among patent documents which have been
filed, Japanese Patent Laid-Open No. 2000-88494 dis-
closes an arrangement in which an operation of pulling
a trigger causes a piston rod to protrude which in turn
causes a movable shoulder rest to protrude rearward
which imparts a shock to a shooter’s shoulder. However,
this arrangement has a disadvantage that a mechanism,
not provided in a real gun, which makes the shoulder rest
movable, should be provided. Also, Japanese Patent
Laid-Open No. 8-89661 discloses an arrangement in
which a slider cover is driven by a solenoid which inter-
locks with operation of a trigger, thereby imparting recoil.
However, this arrangement is not suitable for a rifle-type
gun with no slider mechanism. Moreover, Japanese Util-
ity Model Registration Laid-Open No. 6-22793 discloses
an arrangement in which an air chamber is pushed to
generate pressure by using an impact generated rear-
ward by a spring and a weight along a gun barrel, and
this pressure causes bullets of an air gun to be fired.
However, this arrangement, which is a special one that
impact precedes, firing, is not a general one.

SUMMARY OF THE INVENTION

[0004] The present invention has been made taking
the above points into consideration. It is therefore an ob-
ject of the present invention to provide a recoil shock
device capable of obtaining the same recoil shock as that

in a case where the weight of a piston is increased, with-
out increasing the weight of the piston by separately pro-
viding a movable part and a weight in a piston/cylinder
unit. It is another object of the present invention to provide
a recoil shock device which allows a shooter to feel a
recoil shock as in a real gun, without damaging the outer
appearance of a gun.
[0005] In order to achieve the above object, according
to an aspect of the invention, there is provided a recoil
shock device in a toy gun which drives a weight to obtain
imitated recoil by operation of a movable part in a piston/
cylinder unit which generates compressed air, the device
includes a communicating part which is moved in its re-
treating direction by the movable part, and a recoil spring
which receives a force transmitted to the weight via the
communicating part by the movable part so as to be in a
compressed state, wherein a reaction that accompanies
movement of the weight when the recoil spring is com-
pressed and thereafter extended by its resilient force is
transmitted to a main body of the gun.
[0006] The toy gun of the present invention is directed
to a gun of a type that generates compressed air using
the piston/cylinder unit. Although it is general that the
piston/cylinder unit is of a type that a piston slides within
a cylinder, there is of a type that the piston is fixed and
the cylinder is movable. Since compressed air is gener-
ated in any case of these units, driving a weight using
either the piston or the cylinder as a movable part be-
comes the subject of the present invention.
[0007] In a toy gun in which compressed air is gener-
ated by the piston/cylinder unit, the compressed air can
be used to fire bullets. However, if the piston drives the
weight due to operation of the cylinder even in a case
where any bullet is not fired, it is needless to say that
imitated recoil cannot be obtained. Accordingly, with re-
spect to a recoil shock accompanying firing of bullets,
the imitated recoil according to the present invention is
not performed on the condition that a bullet is fired. That
is, the device of the present invention can be applied not
only to a toy gun including a bullet firing mechanism but
also to a toy gun with no bullet firing mechanism.
[0008] The device of the present invention is provided
with a communicating part which is moved in its retreating
direction on the basis of operation of the movable part
composed of either the piston or the cylinder. Since the
communicating part functions to receive a force exerted
by the movable part to transmit it to the weight, the weight
is combined with a coil spring which is brought into a
compressed state upon receiving the force. In brief, al-
though the force is transmitted to the movable part, the
communicating part, the weight, and the recoil spring in
this order, each of the movable part, the communicating
part, and the weight is moved by almost the same length
in the same direction. Thus, the condition that the piston/
cylinder unit is split into three parts is not absolutely nec-
essary, and therefore the number of parts or manufacture
in design can be changed arbitrarily.
[0009] It is possible to adopt an arrangement in which
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such movable part, communicating part, and weight are
disposed in this order approximately on a straight line.
This arrangement is suitable for a gun, such as a rifle
having a gun stock with a sufficient length further behind
than an engine unit. Further, a portion of the communi-
cating part is disposed in a position where it is retreated
by the movable part, and another portion of the commu-
nicating part extending parallel to a moving axis of the
movable part communicates with the weight. This ar-
rangement is suitable for a case where the device of the
present invention is provided in front of, on the right and
left, or above the engine unit. The engine unit also in-
cludes a bullet loading section which holds a bullet until
the bullet is fired from the piston/cylinder unit, when the
device including a bullet firing mechanism.
[0010] An elastic body which is compressed by retreat
movement of the communicating part can be interposed
between the communicating part and the weight and/or
between the piston and the communicating part. Accord-
ing to the above description, since a force generated in
the piston/cylinder unit is transmitted to the movable part,
the communicating part, and the weight, the transmission
action can be changed to an indirect action, not a direct
action by interposing the elastic body between the com-
municating part and the weight. Further, a gap, though
slight, also occurs in transmission time. Moreover, the
elastic body functions to absorb a shock accompanying
the transmission of force among the piston, the commu-
nicating part and the weight to prevent damage thereto.
[0011] In addition, a recoil shock starts in a state where
a force exerted by the piston/cylinder is transmitted to
the weight to bring the recoil spring into a compressed
state and the recoil shock becomes remarkable as the
weight advances along with the recoil spring which is
extended by its resilient force. Thus, in the present in-
vention, the weight retreats with compression of the recoil
spring, and thereafter advance of the weight is made syn-
chronized with the advance of the movable part at the
time of the advance thereof, so that a shooter can feel a
recoil shock like a real gun, even in slight movement of
the weight. When a stronger recoil spring is used, it de-
viates toward faster side, whereas when a weaker recoil
spring is used, it deviates toward slower side.
[0012] Since the present invention is configured and
operates as described above, the weight is driven by the
recoil spring by separately forming the movable part and
the weight of the piston/cylinder. Thus, the present in-
vention exhibits remarkable effects that the same recoil
shock as that in a case where the weight of the piston is
increased can be obtained even without increasing the
weight of the piston, and the outer appearance of the toy
gun also is not damaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention will be described with reference
to the accompanying drawings, wherein like numbers ref-
erence like elements, and wherein,

Fig. 1 is a longitudinal sectional view showing Ex-
ample 1 of a toy gun to which a recoil shock device
according to the present invention is applied;
Fig. 2 is a longitudinal sectional view of Example 1
of the device shown in Fig. 1;
Fig. 3 is a longitudinal sectional view showing that a
recoil spring of the device is compressed;
Fig. 4 is a longitudinal sectional view showing that
the recoil spring generates a recoil shock;
Fig. 5 is a longitudinal sectional view showing Ex-
ample 2 of the toy gun to which a recoil shock device
according to the present invention is applied;
Fig. 6 is a longitudinal sectional view showing that a
recoil spring of the device is compressed;
Fig. 7 is a longitudinal sectional view showing Ex-
ample 3 of the toy gun to which a recoil shock device
according to the present invention is applied; and
Fig. 8 is a longitudinal sectional view showing that a
recoil spring of the device is compressed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Hereinafter, the present invention will be de-
scribed in more detail with reference to the illustrated
embodiments. Figs. 1 to 4 show Example 1 of a toy gun
10 to which the present invention is applied. This toy gun
has the arrangement of a so-called electric gun having
an electric shooting section. An illustrated piston/cylinder
unit 11 has a fixed cylinder 12 and a piston 13 which
slides within the cylinder. The piston 13 is a movable part.
This piston 13 is resiliently energized forwardly by a pis-
ton spring 14 which is supported by a rear wall of an
engine chamber.
[0015] Here, the electric shooting section will be de-
scribed in brief. The illustrated shooting section has a
rack 15 which provided back and forth below the piston.
This shooting section performs compression of air by re-
treat (pressure accumulation of the piston spring 14) and
advance (compression of air by release of the pressure
accumulation) of the piston by one rotation of a sector
gear 16 consisting of a toothed part meshing with the
rack and a non-toothed part for quick return. The sector
gear 16 is driven by a motor 17 via a set of speed reduc-
tion gears. The motor 17 is turned on/off by a switch which
can be switched by operation of pulling a trigger 18. A
pin 21 is planted on a side of the sector gear 16. A com-
municating member 23 having an engagement part 22
which retreats by a required dimension by engagement
with the pin 21 and the member 23 is extended forwardly
of the cylinder to cause a nozzle 24 at a front end of the
cylinder 12 to retreat temporarily so that bullets 25 can
be supplied into a bullet loading section 26 one by one.
The piston/cylinder unit 11, the electric shooting section,
and the bullet loading section 26 constitute an engine
unit 20.
[0016] In the rifle-type toy gun 10 shown in Figs. 1 to
4, a recoil shock device 30 according to the present in-
vention is disposed approximately in a straight line be-
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hind the piston 13 on a moving axis of the piston 13 that
is a movable part. Specifically, a rod-shaped communi-
cating part 31 which is moved in a retreating direction by
the piston 13 that is a movable part is provided in a thrust
bearing 27 provided in the rear wall of the engine cham-
ber so as to be capable of advancing or retreating. A front
end of the communicating part 31 is capable of contacting
the piston 13, and a rear end of the communicating part
31 is inserted into a guide hole 32 formed in a front part
of a weight 33. An elastic body 34, which is interposed
between the communicating part 31 and the weight, is
composed of a small spring disposed in the guide hole
32, and a coil spring 35 which is compressed as it re-
ceives a force transmitted to the weight 33 is disposed
in a rear end inside a case 36 which houses the weight 33.
[0017] In the recoil shock device 30 of Example 1 hav-
ing the above arrangement, at a point of time when the
trigger 18 is pulled to rotate the motor 17 to start retreat
of the piston 13, the piston retreats without receiving any
resistance except for receiving resistance by the piston
spring 14. Meanwhile, when the piston 13 abuts against
the rod that is the communicating part 31, the communi-
cating part 31 will receive any resistance in its retreating
direction (Fig. 2). However, when the communicating part
31 compresses the elastic body 34 at its rear end, and
thereafter the communicating part retreats further, com-
pression of a recoil spring 35 is started. At a compression
limit of the recoil spring, the load of the weight 33 is trans-
mitted to a main body 37 of the gun (Fig. 3). If the com-
pression limit is exceeded, the recoil spring 35 is switched
to extension by its resilient force, and thereby the weight
33 advances. At this time, a shooter feels a reaction
against the advancement as a recoil shock (Fig. 4). This
recoil shock is intermittently generated while the trigger
18 is pulled.
[0018] Figs. 5 and 6 show Example 2 of a device 40
according to the present invention, i.e., an example in
which a weight 43 is incorporated in a space 47 provided
in front of the engine unit 20. In this Example 2, a com-
municating part 41 has a one end 49 which is disposed
in a position where it is retreated by the piston 13 that is
a movable part, and which is formed in the shape of an
engageable hook, and has the other end 48 which ex-
tends forwardly of the weight 43, and is inserted into a
guide hole 42 so as to be connected to a stopper via an
elastic body 44. Therefore, a force that accompanies the
movement of the piston 13 in its retreating direction push-
es the weight 43 rearward from the front to compress a
recoil spring 45. The weight 43 of Example 2 is fitted on
the outside of a gun barrel 46 and slides thereon, whereas
the weight 33 of Example 1 slides within the case 36.
[0019] Since the other arrangement of Example 2 is
the same as that of Example 1, the operation of the device
40 will be described adopting the reference numerals of
Example 1. When the rear end of the piston 13 is brought
into engagement with the one end 49 of the communi-
cating part 41 by retreat of the piston 13 that is a movable
part, the weight 43 is moved in its retreating direction to

be in a state where it compresses the recoil spring 45
(Fig. 6). Then, after the recoil spring 45 has been com-
pressed, the recoil spring 45 is switched to extension by
its resilient force. While this recoil spring 45 is com-
pressed and reaches its full extension, a reaction against
the movement of the weight 43 becomes a recoil shock.
As a result, a shooter will feel this recoil shock.
[0020] Figs. 7 and 8 show Example 3 of a device 50
according to the present invention, i.e., an example in
which a weight 53 is incorporated in a space 57 provided
above the engine unit 20. In Example 3, a communicating
part 51 has one end 59 which is disposed in a position
where it is retreated by the piston 13 that is a movable
part, and which is formed in the shape of an engageable
hook, and has the other end 58 which is provided to enter
a guide hole 52 for allowing it to move backward and
forward inside the weight 53 so that it can move the weight
53 in its retreating direction via an elastic body 54. A force
that accompanies the movement of the piston 13 in its
retreating direction pushes the weight 53 rearward to
compress a recoil spring 55. In the case of Example 3,
the weight 53 is provided so as to be capable of sliding
backward and forward on constituent wall surfaces of the
space 57 between the upper side of the engine unit and
the inside of the main body of the gun or within a housing
part which is formed in the same shape as the space 57.
[0021] In Example 3, when the rear end of the piston
13 is brought into engagement with the one end 59 of
the communicating part 51 by retreat of the piston 13 that
is a movable part, the weight 53 is moved in its retreating
direction to be in a state where it compresses the recoil
spring 55. Then, after the recoil spring 55 has exceeded
its compression limit, the recoil spring 55 is switched to
extension by its resilient force. While this recoil spring 55
reaches its extension from its compression, a reaction
against the movement of the weight 53 becomes a recoil
shock. As a result, a shooter will feel this recoil shock.
The timing of this recoil shock can be adjusted according
to the resiliency of the coil spring.
[0022] A shock that is caused by driving the weight
with a force transmitted from the movable part of the pis-
ton/cylinder unit is amplified or cancelled.

Claims

1. A recoil shock device in a toy gun which drives a
weight to obtain imitated recoil by operation of a mov-
able part in a piston/cylinder unit which generates
compressed air, the device comprising:

a communicating part which is moved in its re-
treating direction by the movable part, and
a recoil spring which receives a force transmitted
to the weight via the communicating part by the
movable part so as to be in a compressed state,
wherein a reaction that accompanies movement
of the weight when the recoil spring is com-
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pressed and thereafter extended by its resilient
force is transmitted to a main body of the gun.

2. The recoil shock device in a toy gun according to
Claim 1,
wherein the movable part, the communicating part,
and the weight are disposed in this order approxi-
mately on a straight line.

3. The recoil shock device in a toy gun according to
Claim 1,
wherein a portion of the communicating part is dis-
posed in a position where it is retreated by the mov-
able part, and another portion of the communicating
part extending parallel to a moving axis of the mov-
able part communicates with the weight.

4. The recoil shock device in a toy gun according to
Claim 2 or 3,
wherein an elastic body which is compressed by re-
treat movement of the communicating part is inter-
posed between the communicating part and the
weight and/or between the piston and the commu-
nicating part.
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