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(54) Toy rifle backlash vibration structure

(57) A toy rifle (air soft rifle, BB-rifle) backlash vibra-
tion structure (a) which has a weight (3) directly stopped
against the rear side of a piston spring (11) at the rear
side of the piston (1) of the toy rifle to avoid piston damage
while providing a backlash vibration to simulate a reaction

force upon firing of a bullet, and a buttcap spacer (5)
detachably fastened to the rear side of a receiver exten-
sion (2) and mounted with an adjustment rod (6) that is
rotatable forwards/backwards to adjust the backlash vi-
bration within a predetermined range from zero to the
maximum.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a toy rifle (air
soft rifle/BB-rifle) and more particularly, to a toy riffle
backlash vibration structure that allows adjustment of the
backlash vibration within a predetermined range from ze-
ro to the maximum.

2. Description of the Related Art

[0002] To simulation of a real automatic rifle, a toy rifle
(air soft rifle/BB-rifle) may be provided with a backlash
vibration structure. Taiwan Patent Publication
No.200708712 discloses a similar design. However, this
design is still not satisfactory in function.
[0003] FIG. 1 illustrates a backlash vibration structure
(a’) installed in a toy riffle. As illustrated, the backlash
vibration structure (a’) is arranged at the rear side in axial
alignment with the piston (10) in the piston-cylinder
mechanism (b’), comprising a receiver extension (20), a
weight (30), a reaction spring (40), and a buttcap spacer
(50). The receiver extension (20) is connected to the rear
side of the lower receiver (c’) that accommodates the
piston-cylinder mechanism (b’). The weight (30) and the
reaction spring (40) are mounted inside the receiver ex-
tension (20). The reaction spring (40) is connected be-
tween the weight (30) and the buttcap spacer (50). The
piston (10) has its rear side mounted with a piston spring
(101). The piston spring (101) has its one end received
in the piston (10), and its other end stopped against an
inside wall of the lower receiver (c’). Further, a connec-
tion rod (60) is movably inserted through the lower re-
ceiver (c’) and connected between the piston spring
(101) and the weight (30). The toy riffle further comprises
a transmission mechanism (d’), a trigger (e’) and a bullet
pusher (f’). When pressed the trigger (e’), the transmis-
sion mechanism (d’) is forced to move the piston-cylinder
mechanism (b’), causing the bullet pusher (f’) to push
the bullet into the firing position for striking by (the firing
pin of) the piston (10). During movement of the transmis-
sion mechanism (d’), the piston (10) is moved back-
wards, and the connection rod (60) is moved with the
piston (10) to force the weight (30) against the reaction
spring (40) (see FIG. 2). When over the compression
limit of the reaction spring (40), the reaction spring (40)
forces the weight (30) forwards, and the piston (10) is
moved forwards in a rush to shoot the bullet (see also
FIG. 1). During forward movement of the weight (30), a
reactive force is produced, causing a backlash vibration.
[0004] According to the aforesaid design, the connec-
tion rod (60) is connected between the piston spring (101)
and the weight (30) and has its front end suspending in
the piston (10), the inside wall of the piston (10) will strike
the front end of the connection rod (60) during backward

movement of the piston (10), and the front end of the
connection rod (60) will strike the inside wall of the piston
(10) during forward movement of the weight (30). Due to
the aforesaid problem, the piston (10) wears quickly with
use. Further, the buttcap spacer (50) is formed integral
with the rear side of the receiver extension (20). In case
of a component inside the receiver extension (20) is dam-
aged, the buttcap spacer (50) cannot be opened for en-
abling the damaged component to be taken out of the
receiver extension (20) for a replacement. Further, the
pressure of the backlash is determined subject to the
weight of the weight (30) and the spring force of the re-
action spring (40) and the piston spring (101). However,
because the weight of the weight (30) is fixed, the spring
force of the reaction spring (40) and the piston spring
(101) will be gradually reducing after a long use. In con-
sequence, the backlash vibration will become relatively
smaller after a long use of the toy riffle. Further, in actual
practice, a gun with backlash vibration has a relatively
lower firing accuracy than a gun without backlash vibra-
tion. This is the reason why conventional toy guns with
backlash vibration are not suitable for people who require
high firing accuracy. Therefore, an improvement in this
regard is necessary.

SUMMARY OF THE INVENTION

[0005] The present invention has been accomplished
under the circumstances in view.
[0006] It is the main object of the present invention to
provide a toy rifle (air soft rifle/BB-rifle) backlash vibration
structure that allows adjustment of the level of the back-
lash vibration within a predetermined range from zero to
the maximum.
[0007] It is another object of the present invention to
provide a toy riffle backlash vibration structure that facil-
itates replacement of the component parts.
[0008] It is still another object of the present invention
to provide a toy riffle backlash vibration structure that
greatly prolongs the service life of the piston.
[0009] To achieve these and other objects of the
present invention, the backlash vibration structure is in-
stalled in a rear side of a frame of a toy riffle in axial
alignment with a piston in a piston-cylinder mechanism,
comprising a receiver extension affixed to a rear side of
the frame, a weight mounted in the receiver extension
and axially movable along the receiver extension relative
to the frame, a buttcap spacer detachably fastened to a
rear side of the receiver extension, and a reaction spring
connected between the weight and the buttcap spacer.
The buttcap spacer is detachably fastened to a rear side
of the receiver extension and mounted with an adjust-
ment rod. Further, the weight comprises a base mounted
in and movable along the receiver extension, a front tip
coupled to the rear end of the piston spring, and a front
extension inserted through the frame of the toy rifle and
connected between the base and the front tip and insert-
ed through the frame. The front end of the weigh is directly
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stopped against the rear end of the piston spring without
any other connection means, therefore the invention
avoids piston damage and prolongs the service life of the
piston. Further, the weight has a relatively greater size
and gravity weight when compared to the prior art design,
therefore the invention can provide a relatively greater
backlash vibration sufficient to compensate for the pres-
sure loss due to the effect of the spring force applied by
the piston spring to the weight
[0010] In one embodiment of the present invention, the
buttcap spacer is detachably fastened to the rear side of
the receiver extension and mounted with an adjustment
rod, which is inserted through the buttcap spacer and
rotatable forwards/backwards relative to the buttcap
spacer. The adjustment rod can be rotated forwards to
stop with a front stop plate thereof against the rear end
of the reaction spring. Further, the weight has a rear ex-
tension extending axially backwardly from the rear side
of the base opposite to the front extension to hold the
front end of the reaction spring.
[0011] In another embodiment of the present inven-
tion, the buttcap spacer is detachably fastened to the rear
side of the receiver extension and mounted with an ad-
justment rod, which is inserted through the buttcap spac-
er and the reaction spring and rotatable forwards/back-
wards relative to the buttcap spacer to adjust the back-
lash vibration. The adjustment rod can be rotated for-
wards to stop with its front end against the rear end of
the weight, zeroing the backlash vibration. According to
this alternate form, the weight has a rear extension ex-
tending axially backwardly from the rear side of the base
opposite to the front extension to hold the front end of
the reaction spring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a schematic drawing of a part of a toy rifle
(air soft rifle/BB-rifle) according to the prior art, show-
ing the arrangement of the backlash vibration struc-
ture and firing of a bullet.
FIG. 2 corresponds to FIG. 1, showing the piston
moved backwards and the reaction spring com-
pressed.
FIG. 3 is a schematic drawing showing a backlash
vibration structure arranged in a toy rifle (air soft ri-
fle/BB-rifle) according to the present invention.
FIG. 4 corresponds to FIG. 3, showing the piston
moved backwards and the reaction spring com-
pressed.
FIG. 5 corresponds to FIG. 4, showing the piston
moved forwards and a bullet fired.
FIG. 6 is a schematic drawing of the backlash vibra-
tion structure according to the present invention,
showing adjustment of the adjustment rod.
FIG. 7 is a schematic drawing of the present inven-
tion, showing an alternate form of the mounting ar-

rangement between the reaction spring and the
weight of the backlash vibration structure.
FIG. 8 is a schematic drawing of an alternate form
of the present invention, showing the adjustment rod
rotated relative to the buttcap spacer.
FIG. 9 corresponds to FIG. 8, showing the adjust-
ment rod adjusted to the zero backlash position.
FIG. 10 is a schematic drawing of the backlash vi-
bration structure according to the present invention,
showing the piston moved backwards and the ad-
justment rod spaced from the weight at a distance.
FIG. 11 corresponds to FIG. 10, showing the piston
moved forwards and a bullet fired.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0013] Referring to FIG. 3, a backlash vibration struc-
ture (a) is arranged at the rear side of a toy riffle in axial
alignment with a piston (1) in a piston-cylinder mecha-
nism (b). The piston (1) has a piston spring (11) mounted
in its rear side. The piston spring (11) has its one end
received in the rear side of the piston (1). The toy riffle
further comprises a transmission mechanism (d), a trig-
ger (e) and a bullet pusher (f) arranged under the piston-
cylinder mechanism (b). When pressed the trigger (e),
the transmission mechanism (d) is forced to move the
piston-cylinder mechanism (b), causing the bullet pusher
(f) to push the bullet into the firing position for striking by
(the firing pin of) the piston (1).
[0014] The backlash vibration structure (a) comprises
a receiver extension (2), a weight (3), a reaction spring
(4), and a buttcap spacer (5). The receiver extension (2)
is connected to the rear side of the frame (c) of the toy
riffle that accommodates the piston-cylinder mechanism
(b). The weight (3), the reaction spring (4) and the buttcap
spacer (5) are mounted in the rear side of the receiver
extension (2). The reaction spring (4) is connected be-
tween the weight (3) and the buttcap spacer (5). The
weight (3) is inserted through the frame (c) with its front
end and stopped against the rear end of the piston spring
(11). The weight (3) comprises a cylindrical base (31), a
front tip (33), a front extension (32) axially connected
between the cylindrical base (31) and the front tip (33),
and a rear extension (34). The cylindrical base (31) is
received in the receiver extension (2). The front extension
(32) is inserted through the frame (c) of the toy riffle. The
front tip (33) is fastened to the rear end of the piston
spring (11) opposite to the piston (1). As shown in FIG.
7, the rear extension (34) extends axially backwardly
from the rear side of the cylindrical base (31) opposite to
the front extension (32) to hold the front end of the reac-
tion spring (4).
[0015] Further, the buttcap spacer (5) is detachably
fastened to the rear side of the receiver extension (2) (by,
for example, a screw joint; see FIGS. 6 and 7). An ad-
justment rod (6) is inserted through the buttcap spacer
(5) and stopped with its front end against the rear end of
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the reaction spring (4). Further, the adjustment rod (6)
has its front end fixedly mounted with a stop plate (61)
that is stopped against the rear end of the reaction spring
(4).
[0016] Alternatively, as shown in FIGS. 8 and 9, the
buttcap spacer (5) can be detachably fastened to the rear
side of the receiver extension (2) (by means of, for ex-
ample, a screw bolt) and, the adjustment rod (6) can be
fastened to the buttcap spacer (5) and rotatable to adjust
the spring force of the reaction spring (4). As illustrated,
the adjustment rod (6) can be rotated forwards and
stopped against the rear end of the weight (3) (see FIG.
9). As illustrated, the buttcap spacer (5) has a screw hole
(51); the adjustment rod (6) has an outer thread (62)
threaded into the screw hole (51) and inserted through
the reaction spring (4).
[0017] When pressed the trigger (e), the transmission
mechanism (d) is forced to move the piston (1) back-
wards (see FIGS. 4 and 10). At this time, the weight (3)
is forced backwards by the piston spring (11) to compress
the reaction spring (4). When over the compression limit,
the reaction spring (4) forces the weight (3) forwards,
and the piston (1) is forced forwards by the piston spring
(11) to strike the bullet, causing shooting of the bullet
(see FIGS. 5 and 11). During forward movement of the
weight (3), a backlash vibration is produced, simulating
a backlash vibration of a real rifle during firing of a bullet.
[0018] Further, the user can rotate the adjustment rod
(6) (see FIGS. 6 and 8) forwards to shorten the distance
between the front end of the adjustment rod (6) and the
weight (3), i.e., to shorten the displacement range of the
weight (3), thereby reducing the reaction spring force of
the reaction spring (4), and therefore the backlash vibra-
tion is relatively reduced. On the contrary, when rotating
the adjustment rod (6) backwards to increase the dis-
tance between the front end of the adjustment rod (6)
and the weight (3), the displacement range of the weight
(3) is relatively increased, and therefore the level of the
backlash vibration is relatively increased. Further, as
shown in FIG. 9, when the adjustment rod (6) is rotated
to the position where the front end of the adjustment rod
(6) is stopped against the free end of the rear extension
(34) of the weight (3), the weight (3) is prohibited from
backward displacement, and the reaction spring (4) does
no work, and therefore no any backlash vibration will be
produced upon firing of one bullet. This zero backlash
vibration mode fits the requirement for high firing accu-
racy. Further, when a component part replacement is
necessary, the buttcap spacer (5) can be removed from
the rear side of the receiver extension (2) to facilitate the
component part replacement work. Further, by means of
changing the gravity weight of the weight (3) or the spring
strength of the reaction spring (4), the backlash vibration
is relatively changed.
[0019] In conclusion, the backlash vibration structure
according to the present invention has the advantages
and features as follows:

1. Because the front end of the weight (3) is directly
stopped against the rear end of the piston spring (11)
without any other connection means, the invention
avoids piston damage, and therefore the service life
of the piston (1) is prolonged. When compared to the
prior art design, the weight (3) has a relatively greater
size and gravity weight, and therefore the invention
can provide a relatively greater backlash vibration
sufficient to compensate for the pressure loss due
to the effect of the spring force applied by the piston
spring (11) to the weight (3).
2. The arrangement of the adjustment rod (6) allows
adjustment of the backlash vibration from within a
predetermined range from zero to the maximum to
fit different application requirements.
3. The buttcap spacer (5) can be removed from the
rear side of the receiver extension (2) to facilitate the
component part replacement work.

[0020] Although particular embodiments of the inven-
tion have been described in detail for purposes of illus-
tration, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention.

Claims

1. A backlash vibration structure (a) arranged at a rear
side of a toy riffle in axial alignment with a piston (1)
in a piston-cylinder mechanism (b), said piston (1)
having a piston spring (11) mounted in a rear side
thereof, said piston spring (11) having one end there-
of received in a rear side of said piston (1), said back-
lash vibration structure (a) comprising a receiver ex-
tension (2), a weight (3), a reaction spring (4), and
a buttcap spacer (5), said receiver extension (2) be-
ing connected to a rear side of a frame (c) of said
toy riffle that accommodates said piston-cylinder
mechanism (b), said weight (3), said reaction spring
(4) and said buttcap spacer (5) being mounted in a
rear side of said receiver extension (2), said reaction
spring (4) being connected between said weight (3)
and said buttcap spacer (5), characterized in that
said weight (3) is inserted through said frame (c),
having a front end thereof stopped against a rear
end of said piston spring (11).

2. The backlash vibration structure as claimed in claim
1, wherein said weight (3) comprises a front tip (33)
fastened to the rear end of said piston spring (11)
opposite to said piston (1).

3. The backlash vibration structure as claimed in claim
2, wherein said weight (3) further comprises a cylin-
drical base (31), and a front extension (32) axially
connected between said cylindrical base (31) and
said front tip (33), said cylindrical base (31) being
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received in said receiver extension (2), said front ex-
tension (32) and said front tip (33) being inserted
through the frame (c) of said toy riffle at a rear side
of said piston-cylinder mechanism (b).

4. The backlash vibration structure as claimed in claim
1, 2 or 3, wherein said buttcap spacer (5) is detach-
ably fastened to the rear side of said receiver exten-
sion (2) and mounted with an adjustment rod (6),
said adjustment rod (6) being inserted through said
buttcap spacer (5) and rotatable forwards/back-
wards relative to said buttcap spacer (5), said ad-
justment rod (6) being rotatable forwards to stop with
a front end thereof against a rear end of said reaction
spring (4).

5. The backlash vibration structure as claimed in claim
4, wherein said adjustment rod (6) has the front end
thereof fixedly mounted with a stop plate (61) that is
stopped against the rear end of said reaction spring
(4).

6. The backlash vibration structure as claimed in claim
4, wherein said weight (3) further comprises a rear
extension (34) extending axially backwardly from a
rear side of said cylindrical base (31) opposite to said
front extension (32) to hold the front end of said re-
action spring (4).

7. The backlash vibration structure as claimed in claim
1, 2 or 3, wherein said buttcap spacer (5) is detach-
ably fastened to the rear side of said receiver exten-
sion (2) and mounted with an adjustment rod (6),
said adjustment rod (6) being inserted through said
buttcap spacer (5) and rotatable forwards/back-
wards relative to said buttcap spacer (5), said ad-
justment rod (6) being rotatable forwards to stop with
a front end thereof against a rear end of said weight
(3).

8. The backlash vibration structure as claimed in claim
7, wherein said adjustment rod (6) is inserted through
said buttcap spacer (5) and said reaction spring (4).

9. The backlash vibration structure as claimed in claim
8, wherein said weight (3) further comprises a rear
extension (34) extending axially backwardly from a
rear side of said cylindrical base (31) opposite to said
front extension (32) to hold the front end of said re-
action spring (4).
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