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(57) Abstract: Disclosed is a nailing ma-
chine, comprising a first enclosed cylinder
body (2) and a second enclosed cylinder
body (3) arranged outside of the first cylin-
der body (2). A working chamber of the
first cylinder body (2) is in communication
with a working chamber of the second cyl-
inder body (3). A first piston (4) is
provided within the first cylinder body (2)
and is fixedly connected to a striker (6).
The striker (6) has a limiting portion (8).
The nailing machine further comprises a
snap-fit member (9). A second piston (5) is
arranged within the second cylinder body
(3) and the second piston (5) is driven to
reciprocate between a first position and a
second position of the second cylinder
body (3) by a motor (7). When the second
piston (5) is in the first position, the first
piston (4), after moving inward, is snap-
fitted at the limiting portion (8) of the
striker by the snap-fit member (9). When
the second piston (5) is in the second posi-
tion, the snap-fit member (9) is driven by
the motor (7) to disengage from the limit-
ing portion (8). By using the nailing ma-

chine, the second piston is driven by the motor to compress air, and the snap-fit member is triggered by the motor; therefore, the rap -
id continuous nailing of rows of nails is achieved, and the structure is compact, stable and reliable.
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A NAILING MACHINE

BACKGROUND OF THE INVENTION
Field of Invention
The present invention pertains to the technical field of machine manufacturing, and

more particularly to a nailing device, specifically, a nailing machine.

Related Art

A nailing machine that is a nail gun, includes electric nail gun, pneumatic nail gun,
gas nail gun, manual nail gun, and so on. A pneumatic nail gun is also known as pneumatic
nailing machine. The existing pneumatic nailing machines mostly use the pneumatic pump,
generating the air pressure to push the striker, as the power source. High pressure gas drives
the striker in the cylinder of the nailing machine to execute the hammering motion, driving
nails from the strip nails into the object, or shooting the nails out. Normally, the nail gun
body assembly is composed of a gun body, a cylinder, a balancing valve, a trigger assembly,
a striker assembly, a cushion, a gun muzzle, and a gun groove. It applies the pressure
difference between compressed air and atmospheric, and, through the trigger action,
reciprocate the striker within the cylinder. The nailing machine magazine assembly consists
of the gun head, gun cover, fixed magazine, replaceable magazine, and other accessories.
Through the action of the compression spring or tension spring, the nail will be sent into the
gun cover groove. When the striker egresses the nozzle, a nail shoots out.

Chinese patent (publication number: CN204019481U; publication date: 2014-12-17)
discloses a pneumatic nailing device, consisting of nail feeding system, cover, cover screws,
press block, press block screws, and striker. The upper end of the nail feeding system is
provided with a nail passage. The striker is arranged in the nail passage. The cover and the
press block is arranged above the nail passage. The striker can move within the nail passage.
The cover is provided with a through hole. The upper end of the nail feeding system is
provided with cover screw threaded holes. Through holes are provided with cover screws.

The cover screws pass through the through holes, and are tighten within the cover screw
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threaded holes. The cover is provided with a magnet hole. A magnet is provided in the
magnet hole.

The above patent does not disclose a specific nail feeding system structure, while
the air compressor used in the prior art, generating the air pressure to push the striker, is
adopted as the power source. Structure wise, it is more bulky, also the continuous

efficiency of firing the striker cannot be guaranteed.

SUMMARY OF THE INVENTION

One objective of one embodiment of the present invention addresses the above
problems of the prior art, a nailing machine is provided. The technical problem to be solved
by one embodiment of the present invention is how to reduce the volume and weight of the
nailing machine and ensure that the nailing machine can continuously and efficiently fire.

In order to solve the above technical problem. The technical solution of one
embodiment of the present invention is as follows:

A nailing machine, the nailing machine includes a first cylinder and a second
cylinder. The working chamber of the first cylinder and the working chamber of the second
cylinder communicate with each other. The first cylinder has a first piston within and the
first piston is fixedly connected with a striker. The striker has a locking part. The nailing
machine also includes a pawl. A second piston is arranged in the second cylinder, and a
second piston is reciprocated between a first position and a second position of the second
cylinder by a motor. When the second piston is in the first position and the first piston
moving inward with the striker, the striker is locked at the locking part of the striker by the
pawl. When the second piston is in the second position, the motor drives the pawl to
disengage from the locking part. It is characterized in that a housing is hinged with a swing
bar, the swing bar links with the pawl to keep a synchronous motion. an actuator,
synchronously driven by the motor to make a circular motion, can push the swing bar once
to make the pawl disengage from the locking part during each revolution of the actuator.

The working principle is as follows. The nailing machine reciprocates the second
piston in the second cylinder through the motor. The second piston can reach the two

extreme points, at the first position and the second position. When the second piston
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reaches the first position, the second cylinder has a negative pressure generated within and,
due to the mutual communication between the first cylinder and the second cylinder, sucks
the first piston, and moves the first piston inward. Thereby, the striker also retracts inward
to the first cylinder. After the first piston reaches the extreme point, the pawl and the
locking part of the striker snap with each other, limiting the movement of the striker. Then,
the motor drives the second piston for the next stroke. The second piston moves to the
second position. High pressure is generated in the first cylinder and the second cylinder.
Since the first piston and the striker are constrained by the mutual snap between the pawl
and the locking part, the first piston and the striker remain stationary. After the second
piston reaches the second position, the motor continues to work, triggers the pawl, and
disengages the pawl from the locking part. Pushed by the high-pressure gas, the striker
ejects rapidly and forcefully alone with the first piston. The nailing machine is also often
used in conjunction with a nail storage magazine. Strip nails are placed inside the magazine,
with the first nail in the strip nails opposite to the striker. By the impact of the striker, the
nail is nailed into an object or the nail shoots out. This nailing machine needs no extra air
pump, only a power supply, resulting a reduced space requirement.

In one embodiment of the technical scheme, the motor drives the second piston to
compress air and also drives the pawl to achieve the rapid and continuous firing of strip
nails.

In one embodiment of the nailing machine described above, the motor is a DC
motor. A hinge axle is provided on a crank which is pivot connected with the rotating shaft
of the motor and the hinge axle is capable of rotating circumferentially about the axis of the
rotating shaft of the motor, One end of the hinge axle extends outward to form the actuator.
the hinge axle is pivot connected with a rod connected with the second piston. One end of
the rod is pivotally connected to the hinge axle. The other end is hinged on the second
piston. As an alternative, one end of the rod is pivotally connected to the hinge axle. The
other end is connected to the second piston through a universal joint or a ball joint. It is also
conceivable to fix the actuator at other positions on the crank as long as no mechanical
interference is formed according to the teachings of the above-mentioned.

In one embodiment of the nailing machine described above, the nailing machine
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also includes a housing. The first cylinder and the second cylinder disposed outside the first
cylinder are disposed on the housing in a side-by-side manner. The tail end of the first
cylinder is provided with a first hole. The tail end of the second cylinder is provided with a
second hole. The first hole communicates with the second hole through the third hole. This
design can ensure the nail gun a compact structure. The compressed air can be stored in the
passage of the third hole. It is also possible for the first cylinder to be arranged inside the
second cylinder according to the prior art and the teachings of the above-mentioned.

In one embodiment of the nailing machine described above, the pawl is connected
to the housing through a first pivot. The housing is also provided with a second pivot. A
first link is fixedly connected to the first pivot. The swing bar is fixedly connected to the
second pivot. A second link is arranged between the swing bar and the first link. The two
ends of the second link are respectively hinged with the first link and the swing bar. The
hinge point of the second link and the swing bar is located in the middle of the swing bar so
that one end of the swing bar can collide with the actuator. The actuator, rotated by the
motor, and, during each revolution, can strum the swing bar once. The swing bar rotates the
first link through the second link, then rotates the first pivot, so as to push the pawl, which
is connected with the first pivot, realizing the trigger.

In one embodiment of the nailing machine described above, the striker is a
strip-shaped plate. The locking part is a groove formed on the side wall of the striker. The
pawl abuts on the groove, so that the striker cannot move forward in the first cylinder. It
has a simple structure, and can be fabricated easily.

In one embodiment of the nailing machine described above, the groove wall of the
groove includes a section of abutment and a section of arc. The abutment is flat and
perpendicular to the length direction of the striker. The arc extends from the side wall of the
striker to the abutment. During the movement of the striker, the pawl slides along the side
wall of the striker, and finally abuts against the abutment. Under the action of the motor,
the pawl can also disengage from the abutment. The abutment is flat and perpendicular to
the length direction of the striker. This ensures the stability during snap hold, and also
facilitates the disengagement of the pawl.

In one embodiment of the nailing machine described above, a torsion spring capable
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of making the end of the pawl abut against the side wall of the striker is connected to the
pawl. The resetting force generated by the torsion spring against the pawl, ensures that the
pawl abuts against the locking part to achieve the limiting action. Thus, there is a resetting
piece that resets the pawl by elasticity. The resetting piece can be a torsion spring. This can
also be achieved by the restoring force or the like, generated by the torsion spring provided
on the first pivot and/or on the second pivot, or by the restoring force, generated by a
tension spring connected to the pawl or to the swing bar according to the teachings the
above-mentioned.

Compared with the prior art, the invention has the following advantages:

1. In one embodiment of the nailing machine, the motor drives the second piston
to compress air, and triggers the pawl to achieve the rapid and continuous firing of strip
nails. It has a compact structure, with stability and reliability.

2. In one embodiment of the nailing machine, the motor can both compress air

and realize the automatic firing of the striker. It has a high degree of automation.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of one embodiment of the nailing machine.

Figure 2 is a first stereoscopic cross-sectional view of one embodiment of the
nailing machine.

Figure 3 is an enlarged view of locking part of one embodiment of the nailing
machine.

Figure 4 is a second stereoscopic cross-sectional view of one embodiment of the
nailing machine.

Figure 5 is a partial structural view of one embodiment of the nailing machine with
striker shooting out.

Figure 6 is a partial structural view when the striker and pawl of one embodiment of
the nailing machine snap with each other.

Figure 7 is a structural view of the pawl of one embodiment of the nailing machine.

DETAILED DESCRIPTION OF THE INVENTION
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The embodiments of this invention will be described below and the technical
solutions of the invention will be further illustrated in connection with the accompanying
figures. However, the present invention shall not be limited to these embodiments.

As shown in FIGS. 1 to 7, one embodiment of the nailing machine includes a
housing 1, the first cylinder 2, and the second cylinder 3, whose tail ends communicate with
each other. The first cylinder 2 and the second cylinder 3 are arranged side by side on the
housing 1. The tail end of the first cylinder 2 is provided with a first hole 11. The tail end of
the second cylinder 3 is provided with a second hole 12. The first hole 11 communicates
with the second hole 12 through the third hole 13. The first cylinder 2 has a first piston 4
inside. The first piston 4 is fixedly connected to the striker 6. The second cylinder 3 has a
second piston 5 inside. And the second piston 5 is connected with the motor 7. The striker 6
has a locking part 8. The nailing machine also includes a pawl 9 capable of snapping at the
locking part 8. The motor 7 can reciprocate the second piston 5 and also drive the pawl 9 to
disengage from the locking part 8.

The motor 7 in one embodiment is a direct current motor 7. The rotating shaft of the
direct current motor 7 is fixedly connected with an hinge axle 14 that is capable of rotating
circumferentially about the axis of the rotating shaft through a crank 10. The hinge axle 14
is parallel to the rotation axis of the motor 7. The hinge axle 14 is also pivotally connected
with the rod 15 connected with the second piston 5. One end of the rod 15 is pivotally
connected to the hinge axle 14. The other end is hinged on the second piston 5. The DC
motor 7 reciprocates the second piston 5 between the first position and the second position
of the second cylinder 3. When the second piston 5 is in the first position, a negative
pressure is formed in the second cylinder 3. The first piston 4 is subject to suction. Since
the first cylinder 2 and the second cylinder 3 are communicated with each other. The first
piston 4 moves inward. The striker 6 also retracts into the first cylinder 2. And then the
pawl 9 snaps at the locking part 8 of the striker 6, limiting the movement of the striker 6.
Then, the DC motor 7 drives the second piston 5 for the next stroke. The second piston 5
moves to the second position. Since the first piston 4 and the striker 6 are constrained by
the snap hold between the pawl 9 and the locking part 8, the first piston 4 and the striker 6

remain stationary. The movement of the second piston 5 compresses the air, forming a
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high-pressure gas. The motor 7 drives the second piston 5 to compress the air and the
compressed air is stored in the passage of the third hole 13. After the second piston 5 is in
the second position, motor 7 continues to work, triggers the pawl 9, so that the pawl 9
disengages from the locking part 8. Pushed by high-pressure gas, the striker 6 ejects rapidly
and forcefully along with the first piston 4.

The nailing machine is also often used in conjunction with a nail magazine capable
of holding strip nails. The strip nails are placed inside the magazine. And the first nail of
the strip nails can be opposite to the striker 6. Through the impact of the striker 6, the nails
are nailed into the object or shot out. Since a motor 7 is used to compress the air and to
trigger the pawl 9, the orderly integration achieves a rapid and continuous firing of strip
nails.

As shown in FIGS. 2 and 4, the pawl 9 is connected to the housing 1 through a first
pivot 16. The housing 1 is also provided with a second pivot 17. A first link 18 is fixedly
connected to the first pivot 16. The second pivot 17 is fixedly connected with the swing bar
20. A second link 19 is arranged between the swing bar 20 and the first link 18. The two
ends of the second link 19 are respectively hinged with the swing bar 20 and the first link
18. The hinge axle 14 extends outwardly at one end to form the actuator 141, the swing bar
20 can abut against the actuator 141. The actuator 141 of the hinge axle 14 is rotated by the
DC motor 7, which during each revolution, can trigger the swing bar 20 once. The swing
bar 20 drives the first link 18 to rotate through the second link 19, and, then drives the first
pivot 16 to rotate, so as to drive the pawl 9 connected to the first pivot 16 to move, realizing
the trigger. It is obvious that the swing bar 20 is swingably connected to the housing 1 and
the pawl 9 is linked with the swing bar 20. The cusp 201 of the swing bar 20 is also located
on the moving track of the actuator 141 so that the actuator 141 only pushes the hem of the
cusp 201 of the swing bar 20 and to move the pawl 9. And when the actuator 141 continues
to move forward, the cusp 201 of the swing bar 20 is separated from the actuator 141.

As shown in FIGS. 2, 3, 5, and 6, the striker 6 is a strip-shaped plate. The locking
part 8 is a groove 81 formed on the side wall of the striker 6. The groove wall of the groove
81 is composed of an abutment 811 and an arc 812. The abutment 811 is perpendicular to

the length direction of the striker 6, arc 812 extends from the side wall of striker 6 to
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abutment 811. The pawl 9 can abut against the abutment 811, so that the striker 6 cannot
move forward in the first cylinder 2. The pawl 9 is also connected with a torsion spring 21,
capable of abutting the end of the pawl 9 against the side wall of the striker 6, which
ensures that the pawl 9 abuts against the locking part 8 to achieve the limiting effect.

The description of the preferred embodiments thereof serves only as an illustration
of the scope of the invention. It will be understood by those skilled in the art that various
changes or supplements in form and details may be made therein without departing from

the scope of the invention as defined by the appended claims.
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List of Reference Numerals

® NS kWD

811.
812.

10.
11.
12.
13.
14.

141.

15.
16.
17.
18.
19.
20.

201.

21.

housing

first cylinder
second cylinder
first piston
second piston
striker
motor
locking part
groove
abutment
arc

pawl

crank

first hole
second hole
third hole
hinge axle
actuator

rod

first pivot
second pivot
first link
second link
swing bar
cusp

torsion spring
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CLAIMS

What is claimed is:

1. A nailing machine, comprising:

a first cylinder having a first working chamber;

a first piston in the first cylinder;

a striker with a locking part is fixedly connected to the first piston;

a second cylinder having a second working chamber, the first working chamber
communicates with the second working chamber;

a second piston in the second cylinder;

a motor, the second piston reciprocated by the motor between a first position and a
second position of the second cylinder;

a pawl is reset by a resetting force;

a swing bar hinged to a housing, the swing bar links with the pawl to keep a
synchronous motion;

an actuator, driven by the motor to make a circular motion;

wherein after the motor drives the second piston to the first position and after the
first piston moves inward together with the striker, the pawl is engaged with the locking
part of the striker; and

wherein when the motor drives the second piston to the second position, the motor
synchronously drives the second piston and the actuator, and the actuator pushes the swing
bar once and causes the pawl to disengage from the locking part during each revolution of
the actuator.

2. The nailing machine according to claim 1, further comprising:

a first hole at a first tail end of the first cylinder; and

a second hole at a second tail end of the second cylinder, the first hole
communicates with the second hole through a third hole;

wherein the first cylinder and the second cylinder disposed outside the first cylinder
are disposed on the housing in a side-by-side manner.

3. The nailing machine according to claim 1, further comprising:

A hinge axle is provided on a crank which is pivot connected with the rotating shaft

10
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of the motor and the hinge axle is capable of rotating circumferentially about the axis of the
rotating shaft of the motor;
One end of the hinge axle extends outward to form the actuator;
wherein alternatively, the actuator is formed directly on the crank or directly formed
on a rotating shaft of the motor.
4. The nailing machine according to claim 3, further comprising:
a first pivot connecting the pawl to the housing;
a second pivot in the housing, the second pivot fixedly connected with the swing
bar;
a first link fixedly connected to the first pivot;
a second link arranged between the first link and the swing bar;
two ends of the second link hinged with the first link and the swing bar; and
a hinge point of the second link and the swing bar located in a middle of the swing
bar such that one end of the swing bar is capable of contacting with the actuator.
5. The nailing machine according to claim 1
wherein the striker is a strip-shaped plate; and
wherein the locking part is a groove formed on a side wall of the striker.
6. The nailing machine according to claim 5, further comprising:
a groove wall of the groove, the groove wall having a section of abutment and a
section of arc;
wherein the abutment is flat and perpendicular to a length direction of the striker;
and
wherein the arc extends from a side wall of the striker to the abutment.
7. The nailing machine according to claim 1, further comprising:
a resetting piece that resets the pawl by elasticity.
8. The nailing machine according to claim 6, further comprising:
a torsion spring connected to the pawl, the torsion spring capable of making an end

of the pawl abut against a side wall of the striker.

11
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